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PEEF  ACE. 

The  work  I  now  present  to  tlie  notice  of  the  reader  is,  I  believe,  the  only  attempt  which 

has  yet  been  made  to  publish  a  fairly  complete  account  of  the  Ichthyology  of  our  Indian 

Empire.  I  propose,  therefore,  to  preface  it  by  a  short  sketch  of  the  circumstances  which  have  led 

to  its  being  undertaken,  as  likewise  by  some  notice  of  those  zoologists  who  have  preceded  me  in 

endeavouring  to  advance  the  knowledge  of  this  branch  of  Natural  History  in  the  East ;  and  I  have 

added  comments  on  such  matters  connected  therewith  as  seem  to  be  of  interest  to  the  scientific  pubHc, 

or  relate  to  the  economic  value  of  the  Fisheries.  It  is  now  many  years  since  I  commenced  to 

devote  time  and  no  small  labour  to  these  subjects.  From  1859  to  1862  I  was  on  duty  at  Cochin, 

and  spent  most  of  my  spare  hours  in  collecting  specimens  of  the  fish  along  that  coast.  The 

examples  secured  and  preserved  were  numerous,  and  the  results  are  embodied  in  a  work,  "  The  Fishes 

of  Malabar,"  which  may  perhaps  be  considered  the  germ  from  which  the  present  and  more 

pretentious  treatise  has  taken  its  origin. 

The  notice  of  Government  was  drawn  to  the  subject  in  the  following  manner.  In  1867  Her 

Majesty's  Secretary  of  State  for  India,  in  a  despatch  to  the  Madras  Government,  directed  their 

attention  to  a  letter  from  Sir  Arthur  Cotton,  in  which  he  said  he  "  should  suppose  that  the 

injury  to  the  coast  fisheries  must  be  very  great,  now  that  seven  of  the  principal  rivers  on  the  East 

coast"  are  barred  by  irrigation  works  that  had  been  constructed.  In  consequence  of  this  I  was 

directed  by  the  Government  to  visit  the  "  anicuts  "  or  weirs  in  the  Madras  Presidency,  in  order  that 
the  Heads  of  Departments  might  have  fuller  information  on  the  subject  than  had  been  offered 

them  up  to  that  date.  This  order  was  carried  out  as  follows : — first  the  districts  to  the 

south  of  Madras  were  inspected,  and  then  those  to  the  north.  I  was  afterwards  instructed  to 

continue  these  inquiries,  and  went  to  Orissa  and  Lower  Bengal,  afterwards  to  British  Burma,  and 

at  the  end  of  1869  to  the  Andaman  Islands.  An  accident  which  occurred  during  these  investi- 

gations compelled  me  to  proceed  to  Europe  in  March,  1870,  but  this  enabled  me  to  visit  many  of 

the  fish-ladders  in  use  in  England,  and  I  returned  at  the  end  of  the  year  to  India. 

My  visits  to  the  irrigation  works  on  the  rivers  of  Southern  India  in  1867,  had,  however, 

completely  established  the  fact  that  the  fish  which,  prior  to  the  erection  of  the  weirs,  had 

ascended  the  rivers  during  the  season  of  the  rains  for  the  purpose  of  spawning,  were  not  only 

prevented  from  proceeding  up  stream  to  spots  suitable  for  the  deposition  of  their  ova,  but 

were  collected  in  such  vast  numbers  immediately  below  these  weirs,  which  they  vainly  attempted 

to  pass,  that  the  wholesale  manner  in  which  they  were  caught  by  the  native  fishermen  almost 

amounted    to    extermination    of    the    spawning   fish   of    each    season.      The    want    of    legislation 
a 
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on  the  subject  was  fully  recognized,  but  it  was  also  seen  tliat  our  knowledge  of  tlie 

Ichthyology  of  that  part  of  the  world  was  exceedingly  imperfect.  Under  these  circumstances 

I  was  oifered  the  post  of  Inspector- General  of  Fisheries,  with  power,  when  not  required  to 

be  present  at  the  seat  of  Government,  to  travel  about  the  country  and  collect  information  on 

subjects   connected  with  the  Department. 

My  time  was  spent  in  these  pursuits  from  January,  1871,  to  early  in  1874,  during  which 

period  I  visited  every  large  river  in  India,  and  nearly  the  entire  coast  from  Gwadur  in 

Beloochistan  to  Mergui  in  Tenasserim.  This  enabled  me  to  form  a  private  collection  of  many 

thousand  specimens  taken  from  various  parts  of  India,  and,  I  believe,  fairly  representing  the 

Ichthyology  of  the  lakes  and  rivers  and  of  the  Indian  Ocean.  The  present  work  contains  descrip- 

tions of  1340  species,  1185  of  which  are  in  my  own  collection:  I  have  also  personally  examined 

111  additional  Indian  species  in  other  Museums,  some  of  which  I  have  figured:  the  remaining 

44  forms  are  described  from  the  writings  of  others,  as  I  have  not  yet  seen  examples 

of  them.  It  is  from  these  matei-ials  that  I  have  endeavoured  to  meet  the  wishes  of 

Government  that  I  should  prepare  a  woi-k  on  "The  Fishes  of  India."* 
It  must  not,  however,  be  supposed  from  what  I  have  just  stated,  that  T  have  any  wish 

to  ignore  the  merits  of  those  Ichthyologists  who  have  preceded  me  in  the  treatment  of  this 

subject.  Science  is  deeply  indebted  to  those  gentlemen,  most  of  whom  I  will  endeavour  to 

specify  by  name  and  to  add  a  few  words  respecting  the  labours  of  each. 

The  first  writer  on  Indian  Fishes  I  propose  adverting  to  is  Block,  whose  splendid  work  on 

"  Auslandische  Fische"  was  published  in  1785.  It,  his  "  Ichthyologie,"  and  the  continuation 
of  this  latter  by  Schneider  in  1801,  contain  many  Indian  marine  forms.  To  these  must  be 

added  Lacep'ede's  "  Histoire  des  Poissons,"  1798-18G3.  No  small  impetus  was  given  to  the 
practice  of  fish-collecting  in  India  by  the  publication  of  these  treatises,  which  fully  deserve  to 

receive  a  large  share  of  praise  and  respect. 

Br.  Russell,  Naturalist  to  the  Madras  Government,  was  the  author  of  the  "  Fishes  of 

Vizagapatam,"  wherein  200  forms  are  delineated  and  described.  The  work  was  published  in 
two  volumes   folio   by  the   Court  of  Directors  of  the  Hon.  East  India   Company  in   1803. 

J)r.  Francis  Buchanan^  (who  subsequently  took  the  name  of  Hamilton)  was  born  at  Branziet,  in 

Stirlingshire,  February  15th,  1762.  Having  completed  his  education  and  obtained  his  diploma  at 

Glasgow,  he  subsequently  studied  at  Ediuburgh,  receiving  his  degree  in  1783.  He  entered  the  Navy, 

but  had  to  leave  on  account  of  ill-health.  In  1794  he  was  appointed  an  Assistant  Surgeon  in  the 

Hon.  East  India  Company's  service  on  the  Bengal  establishment,  and  soon  after  his  arrival  iu  Calcutta 
he  was  sent  with  Capt.  Symes  on  his  mission  to  Ava,  and  employed  his  leisure  in  collecting  specimens 

of  Natural  History,  nut  only  in  Burma  but  subsequently  at  the  Andaman  Islands.  He  forwarded  his 

collections  and  drawings  to  the  Hon.  Court  of  Directors,  who  presented  them  to  Sir  Joseph  Banks. 

Eeturning  to  India  he  was  stationed  for  two  years  at  Luckipoor,  near  the  mouth  of  the  Brahmaputra, 

when  the  fishes  of  that  locality  attracted  his  attention.  In  1798  he  was  sent  to  examine  the  district  of 

Chittagong,  and  the  country  in  the  vicinity  :  here  he  largely  augmented  his  botanical  collections,  which 

*  The  parts  of  this  work  have  been  published  as  follows  :— Part  I,  August  1875,  to  end  of  page  168,  with  40  plates 

and  130  figures:  Part  H,  August  18"6,  to  end  of  page  368,  with  41  plates  and  148  figures:  Part  III,  August  1877,  to  end 
of  page  552,  with  65  plates  and  305  figures,  while  Part  IV  contains  61  plates  with  343  figures.  The  number  of  plates  are  198, 
the  last  being  CXCV,  but  li  a,  lib,  lie,  are  also  inserted.  The  figures  in  42  plates  were  personally  delineated.  The  Government 

copies,  and  those  only,  have  "  End  of  Vol.  I  "  printed  at  p.  320,  and  contain  a  separate  Index  for  that  portion . 

t  Chambers's  "  Lives  of  Scotchmen,"  i,  p.  393. 
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were  disposed  of  as  his  Burmese  ones  had  previously  been.  Part  of  1799  was  employed  in  investigating 

the  Fishes  of  the  Ganges  and  its  branches.  In  1800  he  was  commissioned  to  report  upon  the  state  of 

Malabar,  lately  conquered  from  Tippoo  Sultan,  when  he  found  three  new  species  of  carps.  In  1802 

he  was  sent  with  Capt.  Knox  to  Nepal,  of  which  he  pubhshed  a  history  in  1818,  but  he  restricted  his 

Natural  History  investigations  to  botanical  pursuits.  In  1 806  he  was  directed  to  make  a  comprehensive 

statistical  survey  of  the  territories  comprising  the  Presidency  of  Bengal  as  well  as  of  some  adjacent 

districts.  This  occupied  seven  years,  and  it  is  only  those  who  have  had  the  opportunity  of  inspecting 

the  vast  amount  of  information  his  twenty-eight  thick  folio  volumes  of  MSS.  contain,  that  can 

appreciate  the  enormous  amount  of  labour  undergone,  as  well  as  the  extreme  accuracy  of  detail  which  is 

there  displayed.  In  1815  he  returned  to  Europe,  but  the  drawings  of  fish,  &c.,  he  was  not  permitted  to 

take  with  him ;  and  subsequently  he  appears  to  have  been  refused  access  to  his  original  MS.  report, 

when  he  desired  to  publish,  at  his  own  cost,  the  "  Fishes  of  the  Ganges,"  which  he  did  in  1822  in 

one  vol.  quarto.  It  contains  descriptions  of  269  species,  and  is  illustrated  by  97  figures.  There  is  no 

record  of  his  having  brought  any  specimens  to  Europe.* 

Cuvier  and  Valenciennes'  "  Histoire  Naturelle  des  Poissons"  (commenced  in  1828,  and  the  last  of 

the  volumes  of  which  was  pubhshed  in  1849)  has  perhaps  done  more  than  any  other  Ichthyological  work 

in  the  present  century  to  stimulate  a  liking  for  Ichthyology. 

Mr.  J.  Bennett,  of  the  Ceylon  Civil  Service,  pubhshed  in  1830  a  beautifully  illustrated  work 

containing  coloured  figures  of  30  of  the  most  beautiful  and  interesting  of  the  Fishes  found  on  the  coast 

of  Ceylon.  This  was  intended  as  the  first  instalment  of  a  large  work  on  the  subject,  which,  however, 

was  never  completed. 

Dr.  Cantor,  of  the  Bengal  Medical  Service,  was  the  next  Indian  author  who  wrote  upon  Fish,  in  a 

paper  in  the  "Journal  of  the  Eoyal  Asiatic  Society,"  1839,  entitled  "Notes  respecting  some 

Indian  Fishes,"  being  observations  he  had  made  while  discharging  the  duties  of  Surgeon  to  the 

Hon.  Company's  Marine  Survey.  Subseriuently,  in  1850,  his  "Catalogue  of  Malayan  Fishes"  was 

published  in  the  "  Journal  of  the  Asiatic  Society  of  Bengal."  It  contains  full  and  accurate  descriptions 

of  292  species,  to  which  are  added  14  plates  of  fish  or  anatomical  details.  His  collections  became  the 

property  of  the  Hon.  East  India  Company,  and  were  transferred  to  the  British  Museumt  in  1860. 

Dr.  John  McClelland,  of  the  same  service,  having  been  attached  to  a  mission  sent  to  Upper  Assam 

in  the  winter  of  1835-36,  devoted  the  time  spent  on  the  river  to  the  examination  and  figuring  of  species 

of  fish,  J  and  in  1839  published  a  memoir  on  "  Indian  Cyprinidas"  in  the  second  part  of  the  19th  volume 

*  See  remarks  under  the  head  of  Blyth,  p.  v. 

t  The  Museum  at  the  India  House  received  in  1819  from  Br.  HorsfieU  some  fishes  ft-om  Jav.a  ;  in  1823,  a  collection  containing 

fish  sent  by  Dr.  Finlayson,  Surgeon  and  Naturalist  to  Crawfurd's  Mission  to  Siam  and  Hue,  the  capital  of  Cochin  China.  Dr.  Gn^dh's 
zoological  collections  made  in  Afghanistan,  and  containing  fish,  were  sent  to  the  same  Museum  by  the  Bengal  Government  in  184a, 

and  the  following  year  he  personally  presented  more.  The  Asiatic  Society  of  Bengal  at  several  times  also  sent  fishes  to  the  India 

Museum,  and  so  did  the  Bombay  Government  in  1851.  Mr.  Brian  Eodson,  of  the  Bengal  Civil  Service,  likewise  presented  some  Nepal 
and  Calcutta  fish  to  the  British  Museum. 

X  General  BardwicWs  "  Illustrations  of  Indian  Zoology,"  edited  by  Dr.  Gray,  were  published  in  18.'50-35.  A  majority  of  the 

Indian  fishes  are  copies  from  Ham.-Buch.  original  figures,  of  which  McClelland  observes  "  although  they  seem  to  have  been  withheld  from 

Buchanan  himself,  the  following  drawings  from  his  original  collection  of  unpublished  figures  of  fishes  have  found  their  way  from  the 

Botanic  Gardens  (in  Calcutta)  into  Hardwicke's  Illustrations  without  any  acknowledgment  to  point  out  from  whence  they  were  derived." 

A  list  of  some  of  these  figures  follows.  "Years  have  elapsed,"  says  Cantor  in  1850,  "and  no  explanation  has  been  offered  to 

Mr.  McCklland's  just  observations."  The  late  Dr.  J.  E.  Gray  observed  (in  a  letter  to  myself,  dated  January  19th,  1872),  "  Hamilton 

and  Ilardwicke  were  great  friends,  and  he  allowed  his  artist  to  make  copies  of  all  his  fishes  from  Mysore  and  other  drawings  for 

General  Uardwicke,  in  whose  collection  of  drawings  now  in  the  Museum  they  are  to  be  seen.  Mrs.  Gray  engraved  a  large  number  of 

the  small  unfigured  species  from  that  series  but  they  have  not  been  published."  I  may  add  that  I  obtained  a  set  of  these  figures  along 

with  some  of  the  late  Dr.  Jerdon's  MSS.;  there  are  six  4to.  plates  containing  -46  figures. 

a  * 
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of  the  "Asiatic  Researches"  (pp.  217-465),  with  25  plates,  having  103  full  figures  of  fish  besides  detaHs, 
39  as  stated  by  McClelland  are  copies  from  Ham.-Buch.  drawings.  The  number  of  species  described 
is  138.  He  observes,  "I  am  indebted  to  the  gi-acious  consideration  of  the  Right  Honorable  George 
Lord  Auckland,  g.c.b.,  &c.,  not  only  for  the  opportunity  of  examining  my  collection  of  fishes,  which  had 
otherwise  been  denied  on  my  return  from  Assam,  but  also  for  the  inspection  of  the  splendid  collection 
of  drawings  of  the  late  Dr.  Francis  Buchanan-Hamilton,  which,"  he  continued,  "  contained  1 14  coloured 
figures  of  fish :  amongst  mammals,  5  of  Simia,  5  of  FeUnte,  6  Cerrldce ;  of  birds  about  00  of 
Falconidce,  150  Insessores  and  74  Grallae,  the  whole  amounting  to  about  900  drawings."  Subsequently 
(1841)  Dr.  McClelland  commenced  the  "Calcutta  Journal  of  Natural  History,"  which  extended  to 
six  volumes,  and  in  the  pages  of  which  are  several  papers  upon  the  Fishes  of  India,  more  especially  on 
the  collections  made  by  Dr.  Griffith.  Many  of  the  specimens  were  transmitted  to  the  Museum  at  the 
India  House,*  from  whence  they  were  transferred  to  the  British  Museum  in  1859. 

W.  H.  Sykes  entered  the  Bombay  Army  in  1804,  when  in  his  fifteenth  year.  In  1824  he  was 
engaged  by  Government  to  assist  iu  a  statistical  inquiry,  and  was  thus  employed  until  1831,  when  he 
quitted  India  as  a  Lieutenant-Colonel.  He  made  a  report  that  same  year  to  the  Court  of  Directoi-s 

of  the  East  India  Company  upon  the  "  Fishes  of  the  Dukhun,"  accompanied  by  some  good  drawings 
and  also  specimens.  These  were  left  unnoticed  until  1838,  when  they  were,  at  the  author's  request, 
transferred  to  the  "  Zoological  Society  of  London,"  who  published  them  in  their  Transactions,  vol.  ii, 
1841,  pp.  340-378.  They  contain  descriptions  of  46  species  and  give  28  figures.  Some  of  the  fishes, 
without  any  labels,  were  transferred  to  the  British  Museum  in  1860  from  the  India  Ofiice.  Other 

specimens,  perhaps  skins,  were  wanting ;  they  may  have  been  presented  elsewhere  or  retained  by  the author. 

Dr.  Wyllie  entered  the  Madras  Medical  Service  on  June  11th,  1812.  He  contributed  a  paper  on 
the  accessory  breathing  apparatus  of  Silurus  singio  to  the  "  Proceedings  of  the  Zoological  Society  of 
London  "  in  1840,  p.  34.     He  sent  to  Europe  some  stuffed  fish,  now  in  the  British  Museum. 

Dr.  Pieter  v.  Sleeker  was  born  at  Zaandam,  in  Holland,   July  10th,  1819.     He  was  apprenticed 
to  an    apothecary  from   1834  to  1837,  in  which  latter  year  he  commenced  his  studies   at   Haarlem, 
where  he  graduated  in  1840  and  received  his  diploma.     At  the  end   of  1S40  and  the   commencement 
of  1841  he  spent  six  months  at  the   Paris   Medical   School,  and  when  iu   that  city  appears  to   have 

ucqun-ed    a  taste    for  Ichthyological   pursuits.      May    24th,    1841,    he    obtained    entrance    by    public 
competition    into    the    Army   Medical    Department,    embarking    for     Batavia    iu    November,     and 
arriving  there  March  13th,  1842.     He  returned  to  Europe  in   1860,  and  was  placed  on  the  pension 
establishment,  April    1st,    1864.     He  collected  in  the  East  and   brought   in  safety  to   Europe  large 
zoological  collections,  that  of  fishes  alone  exceeding  30,000  examples.     His  papers  upon  the  Fishes 
of  the  East   are    too    numerous   for  me  to  give  the  titles.     In   1853  he   published  a  paper  on  the 

"  Ichthyologische   fauna   van   Bengalen,"    pp.    162,   with  lists  of  all  the  fishes   previously  described 
from  India,  and  detailed  descriptions   of  162   species.     In  1862   he  gave   descriptions  of   11  species 
of    carps    from    Ceylon,    which    had    been   sent   to    the   Leyden    Museum:     his    paper   has   4    plates 
illustrated  with  11   coloured  figures.     His   magnificent   "Atlas  Ichthyologique  des  Indes  Orientales 

Neerlandaises "    must    ever   remain   as   a   lasting   testimony    to    his    unwearied   industry,    scientific 
acquirements,    and    accurate    determination    of     species.       Unfortunately    his     sudden    death,     on 
January   24th,    1878,    occurred    when    he    had    only   completed   eight    out    of  the    twelve   volumes; 
and  though   much  of   the  remainder  is  left  in  a  forward   state,  it  is  to  be  feared   that  circumstances 
may  prevent  its  publication  being  completed. 

*  List  in  "  Cal.  Journ.  Nat.  Hist."  ii,  p.  573. 
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Mr.  BIyth,  the  able  Curator  of  the  Museum  of  the  Asiatic  Society  of  Bengal,  gave  several 

interesting  articles  in  their  Proceedings  on  the  Fishes  of  India:  in  1858,  remarks  on  some  Fishes  from 

the  Andamaus,  pp.  270-272  ;  Fishes  from  Pegu,  Calcutta,  and  elsewhere,  pp.  281-290;  Fishes  of  Pegu, 

1859,  p.  297;  The  Cartilaginous  Fishes  of  Lower  Bengal,  1860,  pp.  35-45;  On  some  Fishes  fi-om 
Port  Blair,  1860,  p.  Ill;  On  some  Fishes  of  the  Tenasserim  Provinces  and  Lower  Bengal,  1860, 

pp.  138-174.  He  sent  a  number  of  fishes,  personally  collected,  to  Europe,  and  he  informed  me  that  he 

entertained  no  doubt  but  that  in  the  "  collection  of  Fishes  from  Bengal,  believed  to  contain  many  typical 

specimens  of  Buchanan-Hamilton's  work,  presented  by  G.  R.  Waterhouse,  Esq."  to  the  British  Museum,* 
were  some  which  had  been  sent  by  him  to  England.  Having  been  permitted  by  Mr.  Winter  Jones 

to  examine  the  register,  I  find  the  majority  of  the  generic  names  under  which  they  were  received  as 

AUla,  Amhassis,  Amhlyopus,  Apocryptes,  &c.,  were  not  invented  until  after  Buchanan's  death. 

Col.  Tickell,  of  the  Bengal  Army,  gave  a  paper  on  Astheniirus  atripinnis  to  the  "  Journ.  Asi.  Soc. 

of  Bengal,"  1865,  p.  32,  pi.  i.  He  also  sent  large  collections  of  fish  to  the  Calcutta  Museum,  and  has 
left  a  MS.  volume  of  beautiful  drawings  of  fish  with  descriptions. 

Br.  Thomas  Caverhill  Jerdon,  so  well  known  as  the  author  of  the  standard  work  on  "  The  Birds 

of  India,"  3  vols.,  and  another  on  "  The  Mammals,"  1  vol.,  devoted  some  time  to  Fishes.  The  first 

part  of  his  "  Fishes  of  Southern  India"  was  published  in  the  "  Madras  Journal  of  Literature  and 

Science,"  vol.  xv,  1849,  p.  139  to  149,  and  contained  descriptions  of  22  species,  3  of  which  were  stated 

to  be  new.  The  second  part  was  also  in  the  same  volume  (p.  302  to  346)  ;  it  contained  descriptions 

or  references  to  150  species,  55  of  which  were  believed  to  be  new.  In  1851  he  gave  another  paper 

to  the  same  journal,  entitled  "  Ichthyological  Gleanings  in  Madras,"  p.  128  to  151,  it  contained 

references  to  391  species  obtained  during  a  two  years'  residence  in  Madras.  A  considerable  number  at 
that  time  were  unknown  to  science,  but  he  refrained  from  naming  them,  which  has  been  subsequently 

done  by  others.  He  had  coloured  figures  made  of  large  numbers,  and  presented  some  fine  stufi'ed 
specimens  to  the  British  Museum. 

Br.  Giinthcr,  of  the  British  Museum,  has  considerably  facilitated  the  study  of  fish  by  compiling  a 

"  Catalogue  of  the  Fishes  in  the  Collection  of  the  British  Museum,"  eight  volumes  8vo.  1859  to  1870, 

published  by  order  of  the  Trustees.  The  work  is  said  to  contain  6843  well  established  and  1682 

doubtful  species.  The  "  Fishes  of  Zanzibar,"  published  by  the  same  author  in  conjunction  with 

Col.  Playfair,  must  also  be  alluded  to,  as  it  supplies  a  list  of  500  fishes  found  along  the  East  coast  of 

Africa.  It  contains  22  plates  and  67  figures  of  fish,  some  of  which  are  simple  outlines.  The  specimens, 

mostly  dried  skins,  are  in  the  British  Museum. 

Br.  Klunzinger  has  given  two  excellent  papers  upon  the  Fishes  of  the  Red  Sea  in  "  Verhandlungen 

der  k.k.  zool-bot.  Gesellschaft  in  Wien,"  1870,  pp.  669-834,  and  1871,  pp.  441-688.  Some  of  his 

specimens  are  in  the  British  Museum. 

It  is  my  pleasing  duty  to  offer  ray  best  thanks  to  the  many  friends  who  have  afforded  me  assistance 

in  order  that  I  might  complete  this  work  in  a  satisfactory  manner,  and  amongst  my  official  superiors  more 

especially  to  General  R.  Strachey,  r.E.s.,  and  A.  0.  Eume,  Esq.,  c.B.  Amongst  those  who  have  given  me 

help  in  the  East,  or  furnished  me  with  materials  they  have  collected  there,  I  must  especially  mention 

Sir  Walter  Elliot,  K.c.s.r.,  formerly  of  the  Madras  Civil  Service,  who  most  libirally  placed  at  my 

disposal  the  whole  of  his  beautiful  and  accurate  coloured  illustrations  of  the  Fishes  of  Madras  and 

Waltair  which  he  had  had  executed  by  native  artists  from  the  fresh  specimens.  These  comprise  many 

hundred  species,  each  with  its  native  name  attached,  as  well  as  Jerdon's  identifications,  thus  giving  me 

the  key  to  the  fishes  recorded  in  "Ichthyological  Gleanings  in  Madras"  (M.  J.   L.   and  S.,   1851). 

*  British  iluseum  Catalogue,  iii,  isei,  p.  iv. 
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Besides  this  he  has  obtained  for  me  a  few  of  Jerdon's  original  type  specimens,  some  of  which  I  have  had 

fio-ured,  also  a  good  number  of  MS.  notes,  as  well  as  Cantor's  MS.  opinions  upon  the  sharks  and  rays. 

It  will  be  seen  in  the  pages  of  my  work  that  I  have  quoted  largely  most  interesting  details  from 

some  of  these ;  and  I  hope  before  long  to  complete  a  coloured  series  of  the  Fishes  of  India,  which 

I  could  hardly  accomplish  in  a  satisfactory  manner  were  it  not  for  Sir  W.  Elliot's  assistance. 

Hennj  Sullivan  Thomas,  Esq.*  Madras  Civil  Service,  the  author  of  a  most  able  and  exhaustive 

report  on  "  Pisciculture  in  South  Canara,"t  has  given  me  very  great  assistance,  not  only  in  collecting 

laro-e  numbers  of  beautiful  specimens  from  the  fresh  waters  of  Canara  as  well  as  from  the  sea,  but 

also  in  ascertaining  a  great  deal  respecting  the  habits  of  fish,  their  breeding,  and  what  a  lamentable 

necessity  exists  for  legislation  with  respect  to  the  finny  tribes.  He  has  had  a  few  excellent  coloured 

figures  of  some  fresh-water  fishes  executed  for  me  by  native  artists,  and  also  sent  me  a  collection  of 

the  Fishes  of  the  Shevaroys,  some  from  Madras,  and  the  first  example  of  a  trout  bred  in  India  in  a 

wild  state. 

The  late  Dr.  Ferdinand  Stolicz'ka,X  the  able  and  energetic  Natural  History  Secretary  of  the 

Asiatic  Society  of  Bengal,  assisted  me  both  while  collecting  and  also  in  obtaining  specimens  from 

localities  I  did  not  visit.  His  first  large  collection  of  fish  was  made  at  Penang,  and  on  his  return 

voyage  by  the  Nicobars  and  Andamans:  in  the  cold  season  of  1871  he  obtained  18  species  while  on 

a  tour  through  Cutch  ("  Journ.  Asi.  Soc.  of  Beng.,"  1872,  pp.  258-2G0)  :  in  1873  he  went  as  Naturalist 

with  the  expedition  to  Yarkand;  the  collection  of  fish  which  he  then  made  comprised  22  species, 

out  of  which  9  were  new  ("  Proc.  Zool.  Soc.  of  London,"  1876,  pp.  781-807). 

I  have  likewise  to  oSev  my  thanks  to  Br.  J.  Anderson,  of  the  Imperial  Museum  at  Calcutta, 

for  affording  me  every  facility  towards  examining  its  most  interesting  Ichthyological  collection, 

as  well  as  for  obtaining  and  transmitting  to  me  in  this  country  some  species  I  wished  to  dissect ; 

also  to  Mr.  J.  Wood-Mason,  of  the  same  institution,  who  assisted  me  in  my  collections.  Br.  Buka 

and  Br.  Govan  kindly  collected  for  me  at  Almorah  and  Darjeeling,  Br.  Wright  in  Nepal, 

Major  Puchle^  in  Mysore,  H.  E.  Watson,  Esq.  in  Sind,  and  Col.  SJa,den  at  Mandalay  in  Upper 

Burma,  while  Capt.  Neill  and  Br.  Caldecott,  of  the  1st  Central  India  Horse,  sent  me  a  small 

collection  of  fishes  from  Agur.  Br.  Bidie  gave  me  leave  to  freely  examine  the  specimens  in  the 

Government  Central  Museum  at  Madras,  and  likewise  had  a  collection  made  for  me  during  my 

absence.  Br.  Keess,  the  Garrison  Surgeon,  kindly  superintended  the  work  of  a  native  collector. 

Irrespective  of  those  enumerated  there  are  many  others  who  have  assisted  me  with  specimens  or  in 

various  other  ways,  to  each  and  all  of  whom  I  beg  to  tender  my  acknowledgments. 

In  Europe  I  have  more  especially  to  thank  Professor  Peters,  Director  of  the  Berlin  Museum, 

who  not  only  most  freely  gave  me  access  to  the  valuable  contents  of  the  magnificent  collectio
n 

of  fishes  under  his  charge,  but  has  also  aided  me  in  my  difficulties  aud  assisted  me  with  regard 

to  Bloch's  type  specimens. 

*  Author  of  "  The  Rod  in  India,"  or  hints  how  to  obtain  sport,  with  remarks  on  the  Natural  History  of  Fish,  Otters,  &c., 

8vo.,  Mangalore,  1873,  pp.  319.     An  excellent  work  for  the  use  of  the  angler  in  India. 

t  Printed  by  order  of  the  Secretary  of  State  for  India,  1870,  pp.  77. 

%  Dr.  Stoliczka  was  born  in  Moravia  in  18.18.  His  earlier  professional  career  was  passed  in  tlie  Imperial  Geological 

Institute  of  Austria,  where  he  became  greatlv  distinguished  by  his  palsontological  work.  In  1862  he  accepted  the  appointment 

of  Pala-ontologist  to  the  Geological  Survey  of  India.  He  was  selected  as  Katnrabst  to  accompany  the  Yarkand  Mi
ssion.  In 

accepting  this  post  he  was  made  fully  aw.are  of  the  risk  he  was  running,  his  health  never  having  been  completely 
 restored  after 

an  expedition  he  had  undertaken  some  years  previously  to  the  higher  regions  of  the  Himalayas.  tJn  the  return  of  the
  Mission 

from  Yarkaud  he  pcrislied,  due  to  the  extreme  cold  at  the  summit  of  the  Karakorun  Pass,  June  19th,   1874. 

§  Author  of  a  paper  entitled  "  Fresh-water  Fu-h.  in  and  about  Bangalore,''  folio,  18GS,  pp.  12. 
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Among  the  Officials  at  the  British  Museum,  I  must  record  my  acknowledgments  to 

Professor  Owen,  c.B.,  Mr.  Winter  Jones,  and  the  late  Dr.  J.  E.  Gray,  for  such  help  as  they  were  able 

to  afford  me  to  obtain  free  access  to  the  Ichthyological  collection. 

At  the  Hague,  the  late  Dr.  Bleeker,  not  only  permitted  me  free  access  to  his  invaluable 

Ichthyological  Museum  (containing  about  2000  species),*  his  notes  and  his  unpublished  figures  of 

fish,  but  he  also  assisted  me  with  his  opinion,  on  the  validity  of  species  as  well  as  presented  me 

with  many  of  his  types.  lu  him  I  have  personally  to  deplore  the  loss  of  a  kind  friend,  and  one 

who  stood  unrivalled  among  the  Ichthyologists  of  the  present  time. 

Professor  Schlegel,  the  Director  of  the  Leyden  Museum,  and  his  able  Ichthyological  assistant, 

Dr.  Hubrecht,  have  rendered  me  invaluable  assistance.  The  latter,  as  may  be  seen  in  the  pages' 

of  this  work,  has  been  indefatigable  in  searching  out  superior  examples  of  such  fish  as  I  desired 

to  figure,  but  of  which  I  did  not  possess  sufficiently  good  specimens. 

At  Paris,  I  have  to  offer  my  thanks  both  to  M.  VaUlant  and  Dr.  Sauvage,  who  most  kindly 

assisted  me  at  the  Museum  in  the  Jardin  des  Plantes,  more  especially  in  respect  to  the  type 

specimens  of  Cuvier  and  Valenciennes'  great  work  on  Fishes.  I  cannot  resist  noticing  here  how 
excellently  preserved  and  scientifically  registered  the  fish  in  that  unrivalled  Ichthyological 
Collection  are. 

I  have  also  to  give  my  best  thanks  to  A.  G.  Brisbane  Ncill,  Esq.,  of  the  Madras  Medical 

Service  (retired),  for  his  valuable  assistance  in  carrying  this  work  through  the  press,  a  labour 

which  can  scarcely  be  appreciated  except  by  those  who  have  undertaken  similarly  arduous  tasks. 

The  following  are  a  list  of  papers  published  by  myself,  all  more  or  less  connected  with  Indian  Fishes : — 

On  the  Fishes  of  Cochin,  Pt.  I.  Acanthopterygii,  Proc.  Zool.  Soc.  1865,  pp.  1 — 40. 
II  ),  „         Pt.  II.  Anacanthini,  ̂ c.  ,,  „  pp.  286 — 318. 

On  the  Fishes  of  the  Neilgherry  Mils  mid  rivers  around  their  bases,  Proc.  Zool.  Soc.  1867,  pp.  281—302. 
On  some  Fishes  from  the  Wynaad,  Proc.  Zool.  Soc.  1867,  pp.  347—360. 
On  some  new  or  imperfectly  known  Fishes  of  Madras,  P.  Z.  S.  1867,  pp.  558—565. 
»  »  j>  ,y  „  „  „      pp.  935 — 942. 
»  ,,  „  „  India,  P.  Z.  S.  1867,  pp.  699—707. 

^ ..  ..  „  „  „  „         1868,  pp.  149—156. 
On  some  neiv  Fishes  of  Madras,  P.  Z.  S.  1868,  pp.  192—199. 
On  a  nexo  Gohioid  Fish  from  Madras,  P.  Z.  S.  18G8,  pp.  272 — 273. 
Pisciculture  on  the  Neilgherry  hills,  Madras  Quar.  J.  Med.  Sc.  1868,  pp.  37 — 99. 
Catalogue  of  Indian  Fresh-water  Fishes  (Acanthopterygii),  M.  Q.  J.  M.  Sc.  1868,  pp.  1—73. 
Observations  on  Indian  Fresh-water  Fishes  [Respiration),  P.  Z.  S.  1868,  pp.  274—288. 
Observations  on  some  Indian  Fishes,  P.  Z.  S.  1868,  pp.  580 — 585. 
On  the  Fishes  of  Orissa,  P.  Z.  S.  1869,  pp.  296—310. 
On  the  Fishes  of  Orissa,  Pt.  II.  P.  Z.  S.  1869,  pp.  369—387. 
Catalogue    of    Indian     Fresh-tvater     Fishes     (Gyprinodontidce) ,     Madr.    Quar.     J.    L.    and    Sc.    1869, 

pp.  328— 333.  y  ur  J,  ^ 
Bemarks  on  Fishes  in  the  Calcutta  Museum,  P.  Z.  S.  1869,  pp.  511 — 527. 
"  J)  ))  !)  ,,  „         pp.  648 — 560. 
>>  »  »  ,,  ,,  ,,         pp.  61] — 614. 

On  the  Fresh-water  Fishes  of  Burma,  P.  Z.  S.,   1869,  pp.  614—623. 
),  „  „  „       1870,  pp.  99—101. 

*  His  collection,  at  the  time  of  his  liefith,  including  European  forms  and  those  received   in  exchange,  numbered  2.348  .species of  Fish  :   162  of  Reptiles  and  Amphibia,  and  12  Cephalopods. 
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Observations  on  the  Andamanese,  Proc.  A.  S.  of  Beng.  1870,  pp.  153 — 177. 
Notes  on  Fishes  of  the  Nicohars,  Journ.  As.  S.  of  Beng.  1870,  pp.  34—35. 
Notes  on  the  Oenus  Earn  of  Bh/th,  J.  A.  S.  of  Beng.  1870,  pp.  37 — 40. 
Notes  on  some  Fishes  from,  the  Western  coast  of  India,  P.  Z.  S.  1870,  pp.  369 — 374. 
On  Turtle  and  Fish  Oils,  Madr.  Monthly  J.  Med.  Sc.  April,  1870,  pp.  294—301. 
On  the  Fishes  of  the  Andaman  Islands,  P.  Z.  S.  1870,  pp.  677 — 705. 
Monograph  of  Indian  Oi/}'rinid(e,  Pt.      I.  Journ.  As.  Soc.  of  Beng.  1871,  pp.    95 — 143. 

Pfc.    II.  „  „  „      pp.  277-336. 
„  „  „  Pt.  III.  „  „  „      pp.  337—367. 

Pt.  IV.  „  „  1872,  pp.      1-  86. 
Pt.     V.  „  „  „      pp.  171-176 
Pt.  VI.  „  „  „      pp  318—326. 

Oft  Hamilton-Buchanan's  original  drawings  of  Fish,  Proc.  As.  S.  of  Beng.  1871,  pp.  195—209. 
On  Fish  as  Food,  or  the  reputed  origin  of  disease,  Ind.  Med.  Gazette,  1871,  pp.  5 — 8. 

T)p  26 — 29 n  ))  11  11  11  11  11  r  1- ■  "^     ~^''' 
Notes  on  Indian  Siluroid  Fishes,  P.  Z.  Soc.  1871,  pp.  286—289. 
Eemarks  on  Indian  Fishes,  P.  Z.  Soc.  1871,  pp.  634 — 638. 
On  the  Fresh-xvater  Siluroids  of  India,  P.  Z.  Soc.  1871,  pp.  703 — 721. 
On  the  identity  of  Genera  Eretliistes  and  Hara,  Pro.  A.  S.  of  Beng.  1872,  pp.  122 — 123. 
Notes  on  Fish  collected  by  Dr.  Stoliczlca  in  Katch  (Cutch),  Journ.  A.  S.  of  Beng.  1872,  pp.  258 — 260. 
On  some  new  Fislies  of  India,  Journ.  Linn.  Soc.  1873,  pp.  624 — 530. 
On  some  neiv  or  imperfectly  knoivn  Fishes  of  India  and  Burma,  P.  Z.  S.  1873,  pp.  107 — 112. 

„^        ̂      „        P.  Z.^S.  1873,  pp.  236-240. On  some  new  or  little  hiown  Fishes  of  India,  P.  Z.  S.  1873,  pp.  704 — 710. 

Extracts  from  the  late  Dr.  Buchanan's  Fishes  of  Bengal,  ̂ x.  P.  Z.  S.  pp.  743 — 748. 
Ham.-BHch.  MSS.  on  Fishes  of  Bengal  in  Hunter's  Stat.  Report  of  Bengal,  pp.  1  — 120. 
On  the  introduction  of  trout  and  tench  into  India,  J.  Linn.  Soc.  1876,  pp.  562 — 565. 
On  some  of  the  Fishes  of  the  Deccan,  J.  Linn.  Soc.  1876,  565 — 578. 
On  the  Fishes  of  Yarkand,  P.  Zool.  Soc.  1876,  pp.  781—807. 
On  the  geographical  distribution  of  Indian  Fresh-water  Fishes  (Pt.  I.  Acanthoptbrtgii),  J.  L.  Soc.  1877, 

pp.  138—155. 
On  amphibiotis  and  migratory  Fishes  of  Asia,  J.  L.  Soc.  1877,  pp.  198 — 215. 
On  the  geographical  distribution  of  Indian  Fresh-ivater  Fishes  (Pt.  II.  SiLURlD.i:),  J.  L.  Soc.  1877, 

pp.  338—353. 
Irrespective  of  the  foregoing,  Beport  on  the  Fresh-water  Fish  and  Fisheries  of  India  and  Burma,,  8vo. 

Calcutta,  1873,  pp.  118,  and  Appendix,  pp.  cccvii :  Beport  on  the  Sea  Fish  and  Fisheries  of  India  and  Burma, 
8vo.  Calcutta,  1873,  pp.  86,  and  Appendix,  pp.  cccxsxii. 

Cheltenham,  December  1st,  1878. 



INTRODUCTION. 

Prioe  to  commencing  an  account  of  the  fishes  existing  in  India  and  Burma,  it  will  be  necessary  to 
define  the  Geographical  limits  of  the  countries  or  seas  the  Ichthyology  of  which  I  propose  to  describe.  They  may 
be  brieflj-  summed  up  as  the  regions  of  Sind,  India,  Ceylon,  Assam  and  British  Burma  extending  eastwards 
to  Mergui  in  the  Tenasserim  Provinces,  and  including  the  Nicobar  and  Andaman  Islands  in  the  Indian 
Ocean.  The  boundaries  are  the  Beloochistan  and  Sulieman  ranges  of  mountains  on  the  West  and  North- 
West,  the  Himalayas  and  Upper  Burma  on  the  North  and  North-East,  and  the  Indian  Ocean  to  the  South. 
Within  the  foregoing  area  we  find,  as  might  be  anticipated,  vast  difierences  of  climate  as  well  as  of  locality. 

The  rivers  vary  in  their  conditions  owing  to  the  season  of  the  year,  the  rainfall,  and  other 
circumstances,  both  natural  and  artificial.  Some  rivers,  as  those  which  descend  from  the  Himalayas,  possess 
Alpine  sources,  and  in  the  hot  months  of  the  year  are  chiefly  fed  by  the  melting  of  ice  and  snow,  while  in  the 
monsoon  season  they  are  filled  by  the  rains.  Thus  in  the  commencement  of  March,  floods  begin  in  the 
Indus,  when  inundations  are  more  due  to  melting  snows  than  to  the  fall  of  rain  ;  on  the  contrary,  in 
the  upper  regions  of  the  Ganges  and  Jumna,  the  rainfall  is  very  considerable,  occasioning  floods,  which  subside 
as  rapidly  as  they  rise.  During  the  cold  season  these  rivers  being  unreplenished  by  rains  or  melted  snows, 
are  at  their  lowest. 

In  rivers  destitute  of  Alpine  sources,  as  the  Nerbudda,  Kistna,  Godavery,  and  those  arising  on  the 
Western  ghauts  or  lower  hill  ranges,  snow  rarely  falls  and  never  remains  for  any  length  of  time.  Along 
with  these  must  be  classed  as  being  of  the  same  character,  the  affluents  of  the  larger  snow-fed  rivers,  and  it  is 
in  such  where  the  temperature  of  the  water  is  higher,  that  most  of  the  hill  fishes  (excepting  some  loaches 
and  perhaps  the  Schizothoracincc)  breed.  If  we  take  as  an  example  the  rivers  on  the  Malabar  coast,  which  as 
a  rule  have  their  origin  in  the  Western  ghauts,  we  perceive  that  they  receive  the  full  force  of  tlie  South- West 
monsoon,  which  commencing  in  June,  continues  about  three  months.  It  is  only  at  this  period  of  sudden  rises 
and  falls  of  the  river,  that  breeding  fish  can  ascend  to  the  hill  ranges  for  the  purpose  of  depositing  their  ova 
in  suitable  localities.  As  the  monsoon  ceases,  the  waters  subside,  and  the  breeding  fish  descend  to  the  plains, 
leaving  the  young  to  be  reared  in  the  pools  remaining  in  the  hill  streams. 

The  rivers  of  the  plains  may  be  divided  into  those  which  have  always  a  fair  supply  of  water,  as  the 
Indus,  Ganges,  Brahmaputra  and  Irrawaddi :  and  others  which  are  comparatively  dry  during  part  of  the  year. 
In  some  of  these  latter  this  deficiency  of  water  is  increased  by  what  remains  being  abstracted  for  irrigation 
purposes.  t 

During  the  rainy  months  of  the  year  rivers  are  usually  at  their  highest,  submerging  the  contiguous 
country,  and  filling  the  numerous  tanks :  here  many  fish  retire  to  breed  and  are  entrapped  by  every  device 
the  ingenuity  of  man  can  conceive. 

Weirs  or  bunds,  as  I  have  observed,  affect  fisheries  by  preventing  the  ascent  of  breeding  fish  to  their 
spawning  grounds.  Irrespective  of  this,  any  descending  a  river  and  arriving  at  a  weir,  find  an  obstruction  to 
their  further  progress  down  stream,  but  a  large  quantity  of  water  being  deflected  from  its  natural  course 
down  an  irrigation  canal,  they  as  a  consequence  descend  by  this  the  only  open  route.  Once  down  a  canal  and 
over  a  single  fall,  there  is  no  possibility  of  their  return,  and  as  these  canals  are  being  constantly  dried  in  order 
that  the  engineers  may  examine  their  structure,  they  become  vast  traps  for  the  destruction  of  the  finny 
tribes,  as  successive  waves  of  living  fish  pass  down  them  only  to  die. 

We  find  the  same  process  going  on  elsewhere,  although  to  a  less  extent.  Thus  in  Malabar  as  the  dry 
season  commences,  water  is  required  to  irrigate  the  second  rice  crop  ;  but  the  rivers  are  very  low,  so  the  farmers 
collect  stones,  lay  them  across  the  stream,  filling  in  the  interstices  with  shingle  and  stopping  up  the  crevices 
with  bushes  and  mud.  In  this  way  the  water  which  is  stocked  with  fry  is  diverted  into  rice  fields  :  the  young 
fish  pass  in  to  these  levelled  and  partitioned  localities,  and  if  the  water  does  not  return  to  the  river,  but  is 
expended  in  the  fields,  they  cannot  escape  destruction.  Even  if  it  does  return  to  the  river,  fine  traps 
which  do  not  permit  the  smallest  fry  to  escape  are  fixed  in  every  constricted  place. 

If  we  examine  into  what  are  the  fish  which  inhabit  these  pieces  of  fresh  water  as  well  as  the  tanks, 
lakes,  and  marshes  of  India  and  Burma,  we  find  most  diversified  forms.  Some  are  exclusively  confined  to 
the  fresh  waters,  while  others  enter  rivers  from  the  sea  for  breeding  or  to  catch  their  prey. 

The  subject  of  the  migrations  offish  during  the  rains  is  of  importance,  being  mostly  effected  for  the 
h 
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purpose  of  breedins^.  At  the  commencement  of  the  rains  they  become  very  excited,  apparentlj^  unsatisfied 
with  the  localities  they  inhabit,  they  restlessly  seek  a  change.  It  is  generally  at  this  season  that  some  have 
been  observed  travelling  on  land,  and  it  has  been  imagined  that  places  which  are  only  now  and  then  covered 

by  water  become  peopled  by  tish  in   this  manner  after  heavy  showers  of  rain 
The  modes  of  respiratiim  in  some  of  these  fishes  are  exceedingly  curious,  and  have  a  bearing  upon 

the  question  of  migration.  We  find  respiration  carried  on  in  three  ways  : — First,  as  is  usually  observed 
elsewhere,  oxyo-en  is  obtained  from  air  in  solution  in  the  water  and  which  is  separated  at  the  gills,  as  by  carps 
and  most  siluroids.  If  such  fish  have  a  bandage  stitched  round  their  gill-covers  precluding  the  use  of  the 
gills,  they  die  owing  to  the  impossibility  of  taking  in  oxygen  as  described :  on  the  same  principle  if  the  water 

becomes  vei-y  muddy  their  gills  become  choked,  respiration  impeded  and  death  ensues.*  Secondli/,  we  have  forms 
on  which  muddy  water  does  not  produce  an  injurious  efiect  on  placing  a  bandage  round  the  gdl-covers.  They  never 
obtain  oxygen  for  any  length  of  time  fi-om  the  air  in  solution  in  the  suiTouuding  water,  but  inspire  it  direct 
from  the  atmosphere,  no  matter  how  cool  and  charged  with  air  the  water  may  be :  if  unable  to  inhale 
atmospheric  air  they  become  poisoned  by  the  carbon  remaining  in  their  circulation.  Such  fish  are  to  be 
found  in  the  amphibious  forms  of  Anahas  (p.  369),  Pohjacanthus  (p.  371),  Trichogaster  (p.  373),  Ophiocephalus 
(p,  362),  Saccobranchus  (p.  486),  etc.  These  fishes  rise  to  the  surface,  expel  a  bubble  of  air,  and  at  the  same 
time  take  in  a  fresh  supply  (see  p.  439),  and  this  mode  of  respiration  enables  them  during  periodic  dry  seasons 
or  in  the  rains  to  migrate  from  pond  to  pond  in  search  of  food,  or  to  ascend  small  water-courses  to  breed 
during  seasons  of  inundation  when  the  stream  is  frequently  intermittent.  Thirdhj,  there  are  fish  which 
appear  to  swallow  air,  as  the  loaches  and  spined  eels  (Rhynchobdallid^,  p.  338),  but  no  special  air-breathing 
apparatus  has  as  yet  been  detected,  except  that  some  species  are  stated  to  have  portions  of  the  intestines 
lined  with  vascular  papillfe,  where  oxygen  is  abstracted  from  air  which  is  first  swallowed  and  subsequently 
returned  by  the  mouth  or  by  the  anus. 

A  curious  phenomenon  in  Indian  fishes  is  the  appearance  of  adult  and  healthy  ones  after  heavy  falls 
of  rain  in  localities  which  had  been  dry  for  months  previously.  If  when  water  failed  in  India,  all  the  fishes 

in  tanks  which  dried  up  were  to  die,  none  would  be  found  for  the  succeeding  year's  supply  unless  migrations 
took  place  from  other  localities.  As  I  and  others  have  personally  seen  live  fishes  dug  up  from  the  ground 
where  a  tank  had  dried  up,  I  do  not  think  we  are  justified  in  rejecting  the  native  theory  that  they  become 
torpid  in  the  mud  where  they  wstivate.  As  the  water  in  tanks  becomes  low,  the  fishes  may  be  perceived 
congregating  in  holes  and  places  where  their  backs  are  barely  covered  :  if  disturbed,  they  dive  down  into  the 

thick  mud  so  that  a  net  is  often  inefi'ectual  to  capture  them.  As  the  water  evaporates  they  become 
increasingly  sluggish,  and  finally  there  is  every  reason  to  believe  that  some  at  least  bury  themselves  in  the 

soft  mud  and  await  in  a  state  of  torpidity  the  return  of  the  next  season's  rains,  as  is  weU  known  to  be  the 
case  in  animals  which  possess  a  higher  vitality,  as  Batrachians,  some  of  the  Crocodiles :  also  molluscs  and  land 
snails  amongst  the  invertebrata.  It  may  be  that  ova  of  these  fishes  are  in  the  mud  of  these  tanks  with 
their  germination  retarded  as  we  know  can  be  accomplished  by  means  of  ice.  However  this  may  be,  a  few 
days  after  the  rains  we  find  numerous  fry  in  many  inundated  spots. 

The  strictly  fresh-ivater  forms  are  divisible  into  those  which  are  comparatively  stationary  or  non- 
tnigratory,  and  secondly  the  migratory  forms  which  find  the  waters  of  the  plains  unsuitable  for  the  deposition 
of  their  ova,  or  else  change  their  residence  in  order  to  obtain  some  peculiarly  desirable  description  of  food. 

We  may,  therefore,  first  briefly  allude  to  the  breeding  of  the  non-migratory  fresh-water  forms  of  the 
plains,  some  of  which  are  monogamous  others  polygamous.  The  ubiquitous  and  amphibious  walking  fishes, 
Ophiocephalidj;,  are  among  perhaps  the  best  known  of  the  monogamous  species,  which  as  a  rule  do  not  produce 
such  a  number  of  ova  as  the  migratory  forms,  but  appear  to  breed  oftener.  Some  deposit  their  ova  in  tanks, 
others  prefer  rivers  where  they  live  in  deserted  holes  they  find  in  the  banks.  When  the  fry  are  hatched 
they  are  defended  by  their  parents  until  old  enough  to  protect  themselves.  The  polygamous  non-migratory 
fishes  of  the  plains  are  very  numerous,  and  do  not  migrate  any  long  distance  for  the  purpose  of  breeding : 

in  places  the  smaller  carps  are  innumerable.  All  these  forms  during  the  rains  pass  up  small  water-courses  in 
order  to  deposit  their  eggs  in  irrigated  fields,  flooded  plains,  temporarily  formed  tanks,  or  along  the  grassy 
banks  of  flooded  rivers. 

Of  the  migratory  fresh-water  fishes  we  have  those  which  restrict  their  migrations  to  localities  in 
the  plains  and  others  which  a.scend  to  hill  streams  to  breed.  These  latter  forms,  as  might  be  anticipated, 
are  as  a  rule  larger  and  stronger  than  the  non-migratory,  and  they  appear  to  return  to  the  hill  ranges 
to  deposit  their  ova  as  naturally  as  some  marine  species  enter  fresh  waters  for  this  purpose. 

Of  the  Anadromous,  or  migratory  marine  forms  which  ascend  rivers  in  order  to  deposit  their 
ova  in  suitable  spots,  we  have  a  good  example  in  the  Hilsa  or  Shad  {Clupea  ilisha,  p.  640).  Weirs 
now  form  an  insuperable  bar  to  their  ascent  up  some  of  the  rivers. 

The  fry  of  the  polygamous  fresh-water  fish  have  certain  natural  laws  of  protection.  Thus  they 
are  safe  from  their  voracious  parents  in  hill  streams  and  rivers,  as  those  localities  being  unable  to  supply 
food    to    the    mature    forms    they,    having  deposited    their    ova,  drop    down    again    into   the   rivers    of    the 

*  If  numerous  fish  are  seen  de.ad  on  the  lianks  of  a  flooiletl  Indian  river,  it  may  be  simply  due  to  their  gills  having  been 
choked  by  mud  :  should  any  amphibious  forms  however  be  perceived,  other  causes  must  have  been  in  operation  as  poison  whether 
introduced  by  man  or  the  addition  of  water  from  jungles  where  it  bad  btcooje  imprcguaied  with  poisonous  vegetable  substances. 
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plains.  On  the  waters  subsiding  the  fry  likewise  migrate  down  stream,  but  in  a  much  more  gradual 

manner  :  on  the  Himalayas  they  are  often  detained  in  the  pools  of  the  streams  throughout  the  dry  months, 

being  unable  to  descend  until  the  next  year's  rains.  The  same  thing  obtams  an  the  low  country  in  a 

modified  form,  where  the  fry  are  found  to  abound  in  flooded  localities,  and  durmg  the  rams  e^•e^y  litt
le 

stream  and  piece  of  water  connected  therewith  is  resorted  to  by  them  to  obtain  food  m.  They  are 

also  found  in  sheltered  spots  at  the  edges  of  rivers  and  in  shallow  pieces  of  water  where  there  is  no current  to  wash  them  away.  .  a      i   j    c  i  j 

During  seasons  of  inundation  many  fish  ascend  small  channels  into  irrigated  or  flooded  hel
ds 

for  the  purpose  of  breeding :  at  these  times  they  appear  to  have  lost  much  of  their  natural  timidity 

and  are  only  solicitous  to  reach  a  suitable  locality  to  deposit  their  ova.  During  this  period  they  are 

trapped  throughout  the  length  and  breadth  of  India  and  Burma.  Fishing  weirs  are  permitted  to
  extend 

across  rivers,  and  "as  the  waters  from  above  become  unwholesome,  fish  attempt  in  vam  to  descend,  but 

the  owners  of  these  weirs  allow  no  passage,  and  as  they  die  in  myriads,  cart  them  off  as  manure^^ 

(Oflicial  Report).  "  Damming,  lading  out  and  poisoning  waters  are  freely  resorted  to  for  fishing  purposes. 

In  Oudh  "  the  reports  from  four  native  officials  give  68,300  maunds  of  fry  as  yearly  killed  m  then- 
district  alone."  In  the  Madras  Presidency  the  size  of  the  mesh  of  the  nets  employed  at  the  period  the 

fry  are  about  is  variously  reported  as  follows  :  Will  catch  a  black  ant,  detain  a  mosquito,  or  even 

capture  a  fish  eo-g.  In  Assam,  it  is  stated,  "  in  the  shallow  waters  in  the  rice-fields  women  and 

children  may  be°  seen  in  crowds  fishing  with  baskets,  through  the  interstices  of  which  a  tadpole  could 

not  pass  Those  that  escape  this  danger,  and  following  the  flow  of  water,  an-ive  at  one  of  the  innume
rable 

little  bunds  separating  the  various  paddy-fields,  find  their  further  progress  barred  by  funnel-shaped
 

bamboo  traps,  through  which  the  water  is  made  to  pass,  but  whose  outlets  are  so  small  that  only  the 

most  minute  fish  can  get  through.  Escaping  to  the  smaller  water-courses  their  dangers  seem  to  increa
se. 

The  channels  are  divided  into  sections  by  erecting  bunds,  and  from  one  of  these  they  proceed  to  bale 

out  all  the  water,  capturing  every  fish,  large  and  small :  they  then  form  another  bund  and  bale 
 ofi^  another 

portion  in  its  turn.  The  fish  finally  arriving  at  the  smaller  rivers  find  their  exit  barred  by  weirs  which 

will  let  nothing  pass,  and  not  content  with  this,  the  Assamese  will  sometimes  resort  to  poison."         _  .     ■  , 
The  fixed  engines  are  mainly  constructed  of  cotton,  hemp,  aloe  fibre,  coir,  or  some  such  elastic  material : 

or  else  of  split  bamboo,  rattan,  reed,  grass,  or  some  more  or  less  inelastic  substance.  The  mesh  is  so 

minute  that  in  places  water  may  be  said  to  be  strained  through  it.  A  common  plan  is  to  fix  across  a 

river  a  net  shaped  like  a  wall  with  a  bag  in  the  centre ;  towards  this  all  the  fish  are  driven,  or  even  a 

second  net  is  dragged  towards  it.  Fine-meshed  nets  are  even  attached  to  the  sluices  of  tanks,  or  to  wherever 

water  is  let  out  of  a  field.  In  hilly  districts  until  the  first  rush  of  the  water  has  subsided  the  weirs 

cannot  be  employed,  but  after  that  they  come  into  use,  and  the  fish  descending  from  their  spawning  beds 

are  entrapped.  In  short,  every  conceivable  variety  of  trap  is  employed  by  the  agriculturists,  while  sniall 

nets  or  baskets  of  various  forms  and  shapes  are  hung  over  weirs  just  above  the  water:  breeding  fash 

finding   this    barrier    in    their  way  try  to  overcome  it  by  jumping,  and   many  are  captured  by  falhng  into 
^"nP^P  POTlt'Fl VfljTlCGS    

Movable  fishing  implements,  as  nets  with  various  sized  meshes,  are  used  much  as  follows.  When  the 

fry  are  first  moving  about,  those  having  a  minute  mesh  are  employed  to  capture  the  tiny  creatures  :  as  the 

fish  become  larger  the  size  of  the  mesh  of  the  net  increases :  small  wall  nets  are  dragged  up  water- 

courses where  fry  abound  :  purse  nets  are  employed  in  similar  localities.  Or  these  movable  mplements 

may  be  composed  of  inelastic  materials  as  already  described,  while  some  weirs  are  thus  formed.  Of  the  native 

ofiicials  reporting  upon  the  size  of  the  mesh  or  interstices  of  these  constructions,  91  replied  as  follows  : 

5  gave  the  interspace  between  knot  and  knot  at  1  inch  :  5  at  less  than  1  inch  :  18  at  1/2  an  inch : 
5  at  1/3  of  an  inch  :  24  at  1/4  of  an  inch  :   and  34  at  from  1/5  to  1/32  part  of  an  inch. 

Rivers  are  sometimes  diverted  in  order  to  capture  the  fish,  or  streams  if  sluggish  are  dammed 

and  laded  out,  or  waters  are  poisoned,  the  captures  being  sent  to  neighbouring  villages  for  disposal,  ̂ ight- 

lines,  spearing,  shooting,  are  all  in  vogue  to  obtain  the  fresh-water  fish.  One  mode  ot  employing 

hooks  is  to  fix  a  row  on  a  line  in  a  pass  in  a  hill  stream,  when  if  the  waters  are  very  muddy  some  fash 

are  hooked  as  they  attempt  to  ascend  to  their  spawning-beds  or  to  descend  after  breeding :  others  escape 

horribly  injured.  The  right  of  "  snatching"  appears  to  have  been  sold  in  some  places  by  the  revenue 

authorities;  this  right  or  amusement  is  thus  described.  A  cord  is  armed  with  large  iron  hooks  at 

intervals  of  two  or  three  feet,  by  means  of  bits  of  wood  they  are  retained  with  their  points  uppermost^ 

This  line  is  thrown  across  a  stream  and  kept  about  two  feet  below  the  surface,  a  nian  on  each 

bank  holding  either  end.  Then  other  persons  with  poles  beat  the  water  and  drive  the  fish  up  stream, 

and  as  one  is  seen  passing  over  this  inhuman  instrument  of  capture,  the  cord  is  jerked  m  order  tiiat  a 

hook  may  transfix  the  game.  Dexterity  is  said  to  have  resulted  from  constant  practice ;  many  hsh  are 

thus  captured,  but  more  perhaps  get  away  crippled  to  sicken  and  die  a  lingering  death.* 
Of  the  vermin  which  destroy  fish  we  have  many  forms,  but  none  that  approach  destructive  man 

who     appears    to  be   attempting    to    exterminate    the   supply.        There   is   the    fish-eatmg   or   long-snoute
d 

*  For   the   different  poaching    practices    to   catch   fish  employed  in   India   and   B 
"Fresh-water  Fibljer}-  lieport,"  1873. 

;urma    and    remedies    proposed,   see 

h  * 
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crocodile,  Gavialis  Gangeticus,  Gmelin,  which  attains  upwards  of  20  feet  in  length  and  is  found  throughout 
the  Indus,  Ganges,  Jumna,  Brahmaputra,  Mahamuddee  and  their  affluents.  Native  fishermen  do  not 

destroy  them,  looking  upon  them  as  fellow  sportsmen.  The  snub-nosed  or  man-eating  crocodiles,  Crocodilus 
palustris,  Less.,  and  G.  porosus,  Schn.,  are  found  in  most  parts  of  India,  and  assist  in  depopulating 
the  waters  of  fish.  Otters  do  a  considerable  injury  to  fisheries,  especially  in  hUl  streams,  but  I  have 
observed  one  redeeming  point :  they  destroy  the  large  frogs  which  cause  great  destruction  amongst 
fish  ova  and  fry  in  the  paddy-fields.  There  are  many  other  minor  enemies,  as  wading  birds,  snakes, 
tortoises,  turtles,  and  the  Gangetic  porpoise,  Platanista  Gangetica. 

But  the  question  comes.  Of  what  econonic  value  are  these  fresh-ivater  fisheries?  and  What 
proportion  of  the  native  population  of  India  and  Burma  employ  fish  as  food  ?  Fish  enter  more  into  the 
diet  of  the  urban  than  they  do  into  that  of  the  rural  population  in  India,  as  in  the  former  localities 
(if  we  except  the  Brahmaus),  its  consumption  is  only  limited  by  the  amount  of  the  supply  and  the 
cost  of  the  article.  I  extract  the  following  from  official  returns.  In  Sind  fish  is  generally  eaten  except 
by  Brahmans :  in  the  North- West  Provinces  containing  about  28  millions  of  people,  out  of  20  returns 
received,  17  give  more  than  half  the  population  as  not  forbidden  by  their  religion  to  eat  fish:  and  the 
same  is  observed  in  Oudh,  the  Bombay  Presidency,  Mysore  and  Coorg.  In  South  Canara  the  collector 
estimated  those  who  eat  fish  at  89  per  cent,  of  the  population :  in  Bengal  proper  90  to  95  per  cent.  : 
in  Assam  and  Chittagong  nearly  the  entire  population  :  while  in  Burma  it  is  universally  consumed  in 

the  form  of  nga-pee.* 
How  are  the  marlcets  supplied  ?  Out  of  243  returns  made  by  officials  from  the  Punjab,  North-West 

Provinces,  Sind,  Oudh,  and  the  other  localities  already  referred  to,  180  observe  that  the  markets  are 
insufficiently  supplied  :  7  that  they  are  occasionally :  3  that  they  are  fairly  so  :  45  that  they  are  fully  so, 
but  9  of  these  remark  that  it  is  chiefly  with  marine  forms  which  often  are  salted  :  while  8  are  doubtful. 

Thus  the  markets  fully  supplied  are  not  one-fifth  of  the  total,  and  one-fifth  of  these  obtain  their  supply 
from  the  sea. 

If  we  now  turn  to  the  Geographical  distribution  of  the  fresh-water  fishes  of  India  we  perceive 
that  more  than  one  theory  has  been  advanced  in  order  to  explain  how  vertebrates  obtained  access  to  Hindustan. 

Mr.  Wallace  remarks  that  "the  great  land  masses  of  the  Northern  hemisphere  are  of  immense  antiquity, 
and  the  area  in  which  the  higher  forms  of  life  were  developed.  In  going  back  through  the  long  series  of 
Tertiary  formations  in  Europe,  Asia  and  North  America  we  find  a  continuous  succession  of  vertebrate 

forms  including  all  the  highest  types  now  existing  or  that  have  existed  on  the  earth.  *  *  That  here 
alone  were  developed  the  successive  types  of  vertebrata  fi-om  the  highest  to  the  lowest,"  and  successive 
waves  of  life  swept  southwards.  "  During  the  Miocene  period,  when  a  sub-tropical  climate  prevailed  over 
much  of  Europe  and  Central  Asia,  there  would  be  no  such  marked  contrast  as  that  which  now  prevails 
between  temperate  and  tropical  zones;  and  at  this  time  much  of  our  Oriental  region,  perhaps,  formed  a 
hardly  separable  portion  of  the  great  Paliearctic  land.  But  when  from  unknown  causes,  the  climate  of 
Europe  became  less  genial,  and  when  the  elevation  of  the  Himalayan  chains  and  the  Mongolian  plateau 
caused  an  abrupt  difference  of  climate  on  the  northern  and  southern  sides  of  that  great  mountain  barrier, 
a  tropical  and  a  tempeiute  region  were  necessarily  formed  :  and  many  of  the  animals  which  once  roamed 
over  the  greater  part  of  the  older  and  more  extensive  region,  now  became  restricted  to  its  southern  or 
northern  division  respectively.  Then  came  the  great  change  we  have  already  described  opening  the 
newly-formed  plains  of  Central  Africa  to  the  incursions  of  the  higher  forms  of  Europe ;  and  following  on 
this,  a  still  further  deterioration  in  climate,  resulting  in  that  marked  contrast  between  temperate  and 
tropical  faunas,  which  is  now  one  of  the  most  prominent  features  in  the  distribution  of  animal  as  well 

as  of  vegetable  forms." 
Several  good  zoologists  have  considered  the  African  element  to  be  very  largely  represented  in  India, 

or  as  observed  by  Mr.  Blanford  (Ann.  and  Mag.  1876,  p.  294),  its  vertebrate  fauna  contains  three  elements, 
derived  at  three  ditferent  periods  from  countries  which  were  or  had  been  in  connection  with  Africa.  The 
first  of  these  consists  of  the  forms  common  to  the  Ethiopian  and  Oriental  region.  These  are  in  India  the 
bulk  of  the  fauna.  The  second  consists  of  forms  common  to  the  Ethiopian  region  and  India,  but  which 
do  not  extend  to  the  Eastward  of  the  Bay  of  Bengal :  nor  are  they  represented  in  the  portion  of  South- 

western Asia  now  lying  on  the  direct  line  between  India  and  Africa.  The  third  is  composed  of  species 
with  Ethiopian  affinities  which  may  have  wandered  into  India  from  Arabia  and  Beloochistan. 

Some  insight  into  the  tenability  of  the  foregoing  opinions  may  perhaps  be  found  in  briefly 

examining  the  distribution  of  the  fi-esh-water  fishes  at  present  existing.  Although  mountain  chains  or 
sandy  deserts  may  be  insuperable  obstacles  to  the  extension  of  fishes  in  certain  directions,  no  less  impassable 

*  Ngapee  is  a  Burmese  term  employed  for  a  preparation  of  fish  or  crnstacca.  If  fish  are  the  constituents  they 
may  be  employed  whole  or  pounded.  The  general  mode  in  the  former  is  to  cnt  off  the  head  of  the  lish.  and  if  large  it 
is  split  in  two,  cleaned,  dried  a  few  hours  in  the  sun :  salt  is  now  rubbed  into  it,  and  it,  along  with  others,  is  packed 
into  a  jar,  from  which  they  are  removed  the  next  day  and  treated  m  a  similar  manner.  In  large  ti.sheries  where  many  have 
to  be  preserved,  a  hole  is  dug  in  the  ground  where  tliey  are  placed  in  long  bamboo  baskets  in  alternate  layers  of  fish  and 
salt  aud  the  whole  buried  for  some  time.  There  are  many  modes  of  preparing  Ngapee.  Of  this  substance  the  Chief  Commissioner 
remarked  : — "  The  quantity  consumed  in  our  territory  is  not  known  accurately,  hut  the  average  yearly  export  to  L'jipcr  Burma 
during  the  past  four  years  has  been  upwards  of  716,0(10  tons,  with  a  value  of  £170,000;  aud  the  home  cousuniptiou  in  British 
Burma  is  certainly  far  greater  than  the  quantity  exported." 
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to  the  fresh-water  species  is  a  tract  of  salt  water,  or  a  narrow  arm  of  the  sea.  It  is  absolutely  essential  for 

the  migrations  of  these  fishes  that  fresh-water  continuity  should  be  unbroken,  while  to  admit  this  it  seems 

reasonable  to  insist  that  a  land  connection  must  have  been  present  for  the  existence  of  the  fresh-water  to  be 

possible.  If,  therefore,  forms  of  fre^b-water  fishes  are  found  in  the  islands  of  the  Indian  Ocean  identical 

with  those  on  the  mainland,  it  does  not  seem  unreasonable*  to  suppose  that  the  two  localities  have  been 
connected  one  with  the  other  at  some  antecedent  period. 

Of  the  87  Genera  of  fresh-water  fishes  to  which  I  have  to  allude,  we  find  the  distribution  to  be  as 

follow  : — 
5  restricted  to  the  Himalayas  or  Tartarian  forms. 
69  in  Hindustan  ;  of  these  38  extend  to  the  Malay  Archipelago. 

8  restricted  to  Ceylon,  of  which  4  are  found  in  Burma  and  5  in  the  Malay  Archipelago. 
5  in  Burma,  4  of  which  extend  to  the  Malay  Archipelago. 
Out  of  those  genera  which  are  extended  from  India  to  the  Malay  Archipelago,  12  are  common  to 

Africa,  India,  and  the  Malay  Archipelago  :  while  2  only  are  restricted  to  Africa  and  India,  and  both  these 

forms  are  found  in  the  intervening  Mediterraneo- Persic  sub-region.  In  the  Indian  fresh-water  fishes  of  the 

present  period,  the  Malayan  element  is  far  more  developed  than  the  African. 
Of  the  14  Genera  at  present  existing  in  both  Africa  and  India,  we  find  that  9  are  strictly  confined 

to  fresh  waters,  as  in  them  there  are  no  species  which  reside  in  the  seas  or  estuaries  :  of  these  7  are  lilcewise 

found  in  the  Mediterraneo-Persic  sub-region,  and  it  is  therefore  reasonable  to  suppose  that  it  may  have 

been  by  that  route  that  they  obtained  access  into  India. 
Of  the  sub-regions  of  India  and  Burma  we  have  first,  the  Geylonese,  extending  from  Goa  down  the 

Western  coast  of  India  including  Canara  and  Malabar,  with  the  Western  ghauts,  to  Ceylon  :  passing  along 

the  Neilgherries,  its  piscifauna  joins  with  that  of  the  Hindustan  sub-region  in  Mysore,  while  in  the 

Carnatic°it  in  like  manner  passes  as  far  as  the  river  Kistna.  27  Genera  of  fresh-water  fishes  have  been 
found  in  the  island  of  Ceylon,  all  but  one  of  which  (Ghanna)  are  common  to  the  mainland. 

This  Geylonese  sub-region  possesses  several  elements  in  it  which  appear  to  point  out  the  advisability 

of  separating  it  from  that  of  the  plains  of  India.  Thus  we  find  the  Genera  Pristulepis  and  Sicydium  in 

Malabar  or  Canara,  absent  from  the  plains  of  Hindustan,  but  reappearing  in  Burma:  the  Ophiocephalus 

micropeltes  and  the  siluroid  Glarias  Dussumieri,  have  a  nearly  similar  distribution.  Ghanna  is  restricted 

to  Ceylon  and  China.  Polyacanthus  is  found  in  this  sub-region,  but  elsewhere  nowhere  nearer  than  the 

Malay  Archipelago  ;  in  fact  one  species  is  restricted  to  the  island  of  Ceylon  and  to  Java.  Silurus  in  the 

Western  ghauts  and  Himalayas,  but  not  in  the  Hindustan  sub-region.  The  Cyprinoid  genus  Hoinaloptera 

has  two  species  on  the  Western  ghauts  identical  with  those  on  the  Himalayas,  but  the  Genus  is  absent  from 

the  intervening  country,  being  otherwise  restricted  to  Burma  and  the  Malay  Archipelago.  Genus  Scaphiodon 

extends  from  "Syria  to  Siud  and  along  the  Western  ghauts  of  India.  The  siUiroid  Genus  Englyptosternum 
is  found  both  in  Syria  and  along  the  base  of  the  Himalayas.  The  Genus  Etroplus  is  restricted  to  this 

sub-reo-ion,  but  a  nearly  allied  form  has  been  found  in  Madagascar.  These  few  facts  may  be  variously 

interpreted,  but  they  appear  to  show  that  from  Syria  and  the  Mediterraneo-Persic  region  we  have 
Northern  forms  extended  along  the  Western  ghauts  of  India  and  likewise  along  the  base  of  the  Himalayas. 

They  also  seem  to  demonstrate  that  some  close  connection  must  have  existed  in  times  gone  by  between 

the  Geylonese  and  Malayan  sub-regions. 
The  Hindustan  sub-region  is  that  large  alluvial  tract  which  extends  from  the  Himalayas  and 

the  mountain  ranges  of  Sind  southwards  to  meet  the  Geylonese  sub-region,  it  also  embraces  the  valley 

of  the  Brahmaputra.  Out  of  the  69  Genera  of  fresh-water  fishes  found  in  this  area  64  extend  to  Burma, 

and  38  of  these  to  the  Malay  Archipelago,  while  15  are  common  to  the  Patearctic  region ;  and  there  is, 

as  might  be  expected,  a  larger  proportion  of  Burmese  forms  in  Assam  than  elsewhere  in  India  ;  while  the 

Genera  restricted  to  the  area  of  this  sub-region  are  no  more  than  5,  and,  with  the  exception  of  Sisor, 

it  possesses  no  well  marked  local  forms.  .     . 

The  Himalayan  sub-region  cannot  be  included  with  that  of  the  plains  of  India;  it  is  true  that 
some  varieties  of  fish  ascend  there  to  breed  or  even  to  reside  there.  Finding  tropical  valleys  in  the.se 

elevated  districts  suitable  to  their  necessities,  it  is  not  surprising  that  following  their  prey  up  the  streams, 

they  may  have  been  cut  off  from  a  return  to  the  plains.  Some  of  the  tropical  forms  which  are  found 
there  have  become  modified  for  a  life  in  hill  torrents  as  Pseudecheneis  (p.  500),  which  possesses  a  sucker 

formed  of  transverse  folds  situated  on  its  chest  between  its  pectoral  fins  and  by  aid  of  which  it  keeps 

itself  from  being  washed  away :  Ghiptosternum  (p.  496)  is  another  .siluroid  genus,  also  with  an  adhesive 

sucker  on  the  chest,  but  with  longitudinal  folds  :  the  fish  of  this  last  genus  (although  some  are  found  in 

the  Himalayas)  seem  to  be  adapted  more  for  rapid  rivers  of  the  plains  :  Exostoma  (p.  501)  is  another 

remarkable  form  extending  along  the  Himalayas  to  Thibet  and  China,  as  well  as  the  spur  or  continuation 

southwards  through  Burma  and  Siam.  But  once  near  the  summits  of  the  Himalayas,  we  come 

across   the  true  Tartarian   or  Turkestan  forms.       Here   there  are  carps  which  have  but   little   relationship 

*  1  omit  from  this  di.^cnssinn  the  oft-repeated  tale  of  geese  swallowing  fish  egg?,  which  were  subsequently  voided 

uninjured  and  with  ihcir  vitality  imimpMi.ed  !  It  mav  be  that  aquatic  birds  have  had  tlieir  maws  filled  with  fasli  ova  and  Hying 

some  short  dislauce  have  disgorged  such  unimpaired,  their  vitality  still  remaining.  The  action  of  wh  rlwinds  I  have  already adverted  to. 
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to  those  of  the  plains  of  India,  -^-here  only  stragglers  are  to  be  occasionally  found  and  then  rarely  far 
from  the  base  of  these  mountain  ranges.  The  Schizothoracinj:  or  Hill  barbels  are  carps  more  or  less 
covered  with  minute  scales  or  destitute  of  any.  They  have  a  membranous  sac  or  slit  anterior  to  the  anal 
tin,  which  is  laterally  bounded  by  a  row  of  vertically  placed  scales,  like  eave-tiles,  and  which  are 
continued  along  the  base  of  the  anal  fin.  They  are  conhned  to  cold  regions  or  at  least  to  localities 

possessing  snow -fed  rivers,  many  of  which  rivers  end  in  lakes  and  do  not  go  to  the  sea.  They  extend 
from  Eastern  Afghanistan  and  Western  Turkestan  through  Tibet  and  the  most  westerly  districts  of 
China.  One  of  the  Genera  (Oreitms)  having  a  sucker  behind  the  lower  lip  is  able  to  exist  in  the  rivers 
of  the  sub-Himalayan  range.  Here  then  is  a  group  of  fish  which  has  not  spread  to  the  alluvial  plains 
of  India  from  the  Himalayas,  they  being  evidently  residents  of  cold  climates. 

Burmese  and  Siamese  sub-region. — Of  this  it  is  merely  the  Western  portion  or  that  of  Burma  that  claims 
our  attention.  In  it  we  find  63  Genera  of  fresh-water  fish  recorded :  4  are  found  in  it  and  in  the 

Ceylonese,  but  not  in  the  Hindustan  sub-region,  5  are  restricted  to  Burma :  and  .54  are  common  to  it 
and  to  the  Hindustan  sub-region :  out  of  the  63  Genera  41  extend  to  the  Malay  Archipelago.  But  it 
must  not  be  overlooked  that  I  have  included  Assam  in  the  sub-region  of  Hindustan,  and  for  the  following 
reason,  owing  to  the  Brahmaputra  river  entering  the  Gangetic  system,  an  easy  mems  exists  for  enabling  fishes 
to  belong  to  both  deltas,  in  fact  very  many  forms  appear  to  be  found  in  the  three  large  watersheds  of  the 
Brahmaputra,  Ganges  and  Indus.  Similarly  we  find  the  fish-eating  crocodile  Gavialis  Ganiieticus 
common  to  all,  but  not  extended  to  the  Ceylonese  sub-region  nor  to  Burma. 

Omitting  for  the  present  from  whence  the  type  forms  of  vertebrate  life  were  derived,  we  require 
to  know  how  it  is  that  some  of  the  identical  species  of  fish  are  found  along  the  Western  ghauts  of  India 
and  in  the  Himalayas,  but  absent  from  the  sub-region  of  Hindustan  ?  and  how  is  it  we  see  some  genera 
identical  in  Ceylon  and  in  the  Malay  Archipelago  or  in  China,  but  absent  from  India  and  Burma  ? 

The  presence  of  certain  Chinese,  Malayan,  Burmese  and  Siamese  foi-ms  in  Ceylon  and  in  the 
Western  ghauts,  with  their  absence  from  the  intervening  alluvial  plains  of  Hindustan,  leads  to  the 
supposition  already  touched  npon  that,  at  an  antecedent  date  some  connection  existed  between  these  earlier 
geological  formations  and  the  more  eastern  countries.  We  observe  some  identical  forms  in  the  island 
of  Ceylon  and  in  Java  or  China,  but  absent  from  intervening  localities  :  but  does  this  prove  more  than 
that  some  of  those  intervening  stations  have  passed  away,  having  been  perhaps  submerged  in  the  Indian 
Ocean  ?  Between  Ceylon  and  the  islands  of  the  Malay  Archipelago  are  the  Nicobars,  not  far  removed 
are  the  Andamans.  I  have  examined  some  fresh-water  fishes  (Nuria)  from  the  Nicobars,  from 

■whence  they  were  brought  by  Mr.  Ball,  and  find  them  identical  with  the  species  existing  in  India  and 
Burma.  I  have  personally  examined  some  streams  at  the  Andamans,  from  which  I  obtained  Ophiocephalus 
gaclma  and  Haplochilus  panchax,  both  common  to  the  mainland,  and  these  would  seem  to  point  out  that 
a  land  connection  may  have  existed  between  these  islands  and  Burma,  perhap)S  being  also  extended  to 
Ceylon  and   the  Malabar  coast. 

If  this  was  the  route  by  which  fish  obtained  access  from  Malaysia  to  Ceylon,  may  they  not  in  like 
manner  have  been  diffused  along  the  hills  of  Siam  and  Burma  to  the  Himalayas  ?  and  this  would  account 
for  such  forms  as  Siliirus,  common  to  these  three  regions,  to  the  two  species  of  Homalupfera.  existing  in 
the  Western  ghauts  and  also  on  the  Himalayas.  And  when  we  find  that  the  Genera  Sihirus,  Exostoma, 
and  to  a  great  extent  Oreinus  are  still  found  thriving  along  the  whole  extent  of  the  Himalayas  from 
Afghanistan  on  one  hand  to  China  or  even  Siam  on  the  other,  we  perceive  that  such  a  view  is  not 
contrary  to  present  existing  facts. 

In  the  alluvial  plains  of  Hindustan  there  appear  to  be  traces  of  two  piscifaunas,  one  from  the 
North  conjoined  with  the  Ethiopian,  and  one  from  the  East  obtained  again  from  ̂ lalaysia  by  way  of 
Burma  and  Assam.  Whether  these  plains  at  one  period  had  a  wholly  Malayan  fauna  as  some  suppose  I 
shall  not  discuss,  the  late  Dr.  Stoliczka  considered  that  such  was  the  case,  but  it  became  more  or  less 
destroyed  in  those  parts  which  were  afiected  by  the  enormous  volcanic  eruptions,  characterized  as  the 
trap  formation  of  Central  and  North-West  India.  It  was  after  this  time  that  he  supposed  the 
African  element  obtained  access  to  the  Hindustan  sub-region,  and  it  may  have  been  so,  but  as  already 
shown  it  entered  (if  we  take  fish  as  our  guide)  by  way  of  the  Mediterraneo-Persic  sub-region,  and  we 
still  find  genera  of  the  latter  region  (not  found  in  Africa)  along  the  Western  ghauts  of  India  {ScajjJdodon) 
and  also  at  the  base  of  the  Himalayas  (Eughjiitosternum). 

Whether  this  element  never  extended  to  any  considerable  extent  to  Eastern  Bengal  or  whether  the 
Burmese  forms  subsequently  obtained  a  preponderance  there,  or  whether  as  seen  in  Discognathus  lamta, 
it  is  still  spreading,  are  problems  requiring  .solution,  but  it  is  quite  certain  that  at  the  present  time  the 
Malayan  element  is  in  the  majority  in  the  plains  of  Hindustan,  due  perhaps  to  a  second  wave  of  fish-life 
received  from  the  East. 

Space  prevents  my  entering  upon  the  question  from  whence  these  types  of  genera  have  originally 
been  derived  ?  Are  they  all  or  only  some  of  Pala?arctic  origin  ?  Have  modifications  occurred  in  fish  as 
they  have  neared  the  Tropics,  by  which  we  could  account  for  all  the  various  families  and  genera  which 
we  now  perceive  ? 

I  would  first  remark  that  Acanthoptertgiax  or  spiny-rayed  forms  of  fresh-water  fishes  in  India 
are  most  numerous  in  maritime  districts,  next  in  the  deltas  of  large  rivers,  while  they  decrease  as  we 
proceed   far   inland.      The    CrPEixiD^   and   SiLnRiDj;   are   the   chief    elemeuts   of    the     Indian    fresh-water 
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fish  fauna,  as  out  of  69  Genera  35  are  CarjJs,  26  Siluroids,  and  19  AcantJiopterygians,  of  whicli  last  6  are 

modified  by  an  amphibious  respiration  for  special  tropical  requirement ;  and  of  these  last  forms  the  family 
which  has  the  widest  distribution  is  the  amphibious  OpUocephalidcB,  which  is  likewise  the  one  in  which 
true  spines  are  the  least  developed. 

The  Acanthopterygian  Indian  ft-esh-water  forms  probably  had  a  marine  ancestry,  several  of  the 
genera  still  having  marine  species,  but  not  so  the  Carps.  The  most  important  genus  of  Indian  carps  is 

Barhus,  possessing  about  70  representatives  in  India,  a  genus  which  is  likewise  found  in  Europe. 

We  find  the  largest  forms  ascending  to  the  colder  regions  of  the  hills  to  deposit  their  ova :  and  the 

species  of  the  genus  being  of  the  smallest  size  in  the  hot  plains  where  they  breed  :  along  with  these 
peculiarities  we  observe  as  a  rule  that  similar  to  the  European  barbel,  we  have  4  appendages  to  the 
mouth  (barbels)  in  the  large  forms,  2  in  those  of  medium  size,  but  none  in  the  smaller  forms  of  the 

plains.  It  would  appear  that  it  is  not  improbable  that  many  genera  of  Carps  are  Palsearctic,  their 

type-progenitors  having  been  derived  from  a  northern  ancestry :  but  there  are  others,  as  Romaloptera, 

Fsilorhynchus,  Semiplotm,  Catla  TkijnnicMhijs,  Amblypliarijngodon,  Aspidoparia,  Bohtee,  Chela  and  their 
allies,  which  are  no  less  of  Oriental  origin,  and  I  hesitate  to  accept  the  theory  that  such  are  merely 
modified  northern  genera. 

Respecting  the  scaleless  Siluridj;,  they  as  the  Acanthopteetgii  are  perhaps  modified  marine  forms.  In 
them  the  air-vessel  or  air-bladder  possesses  two  distinct  functional  ofiices.  In  the  Acanthoptertgians 
where  this  organ  is  destitute  of  a  pneumatic  duct  its  use  (excluding  the  question  of  its  connection  with 
the  internal  ear)  appears  primarily  to  be  a  mechanical  one,  viz.,  for  the  purpose  of  maintaining  a  required 
level  in  the  water,  and  permitting  the  fish  to  rise  or  fall  as  desired.  In  the  majority  of  carps  (CtfriniDjE) 
in  addition  to  the  foregoing  function,  a  pneumatic  tube  connects  it  with  the  pharynx  or  upper  portion 
of  the  alimentary  canal,  and  also  a  chain  of  ossicles  with  the  internal  ear.  In  fact,  it  serves  both  for 
the  purpo.se  of  hearing  and  also  for  flotation.  But  in  the  sheat-fishes  (Sildkid^)  the  power  of  employing 
this  air-vessel  as  a  float  appears  to  be  subservient  to  that  of  hearing.  Living  as  they  do  the  life  of 
ground  feeders  and  mostly  restricted  to  muddy  localities,  this  organ  is  more  usefully  restricted  to  acoustic 
purposes,  while  the  feelers  round  their  mouths  permit  them  to  move  about  with  ease  and  safety,  and 
their  organs  of  hearing  to  ascertain  the  vicinity  of  an  enemy  or  the  approach  of  some  incautious  prey. 
In  marine  forms  we  meet  with  this  air-vessel  having  a  thick  outer  fibrous  layer  and  attached  to 
the  lower  surface  of  the  bodies  and  transverse  processes  of  some  of  the  anterior  vertebrae,  while  a  chain 
of  ossicles  connects  it  to  the  internal  ear.  As  however  we  pass  inland  or  towards  mountains,  a  change 
occurs,  the  air-vessel  being  partially  or  entirely  surrounded  by  bone.  This  may  be  effected  by  a  trumpet- 
shaped  extension  of  the  lateral  processes  of  the  first  or  second  vertebra:  or  else  by  an  expansion  of  the 
most  posterior  of  the  auditory  ossicles,  but  in  either  case  the  chain  of  bones  is  continued  to  the  internal 
ear.  This  being  a  modification  of  what  we  perceive  in  the  Indian  marine  forms  seems  to  lead  to  the 
conclusion  that  it  is  through  such  that  the  fresh-water  species  may  have  been  derived. 

Having  briefly  adverted  to  the  fresh-water  fish  and  fisheries,  it  becomes  necessary  to  offer  a  few 
remarks  upon  those  of  the  sea.  They  not  only  exist  in  the  open  sea  and  along  the  coast,  but  so  far  as 
tidal  influence  extends  up  large  rivers,  backwaters  and  estuaries.  Opposite  certain  places  on  the  coasts 
of  the  ]\Iadras  Presidency,  vast  mud  banks  are  present,  but  they  are  so  fluid  as  to  enable  many  kinds  of 
fish  to  find  abundance  of  food  there,  immunity  from  disturbance  in  the  surrounding  element  such  as  exists 
in  the  open  sea,  and  an  excellent  locality  for  breeding  purposes. 

Contrary  to  what  obtains  in  the  fresh-water  fisheries,  there  is  no  paucity  of  the  finny  tribes  in  the 
sea,  but  owing  to  some  unfortunate  cause,  the  harvest  remains  comparatively  untouched.  But  before  we 
condemn  the  apathy  of  the  native  fishermen  it  will  be  as  well  to  inquire  whether  a  market  exists  for  the 

fish  were  they  to  capture  them?  or  is  the  fisherman's  occupation  directly  or  indirectly  affected  by  laws 
and  regulations  rendering  it  impossible  under  present  circumstances  to  carry  on  his  trade  in  a  profitable 
manner  ? 

If  the  fisherman  has  but  a  limited  market  for  fish  when  captured,  he  naturally  carries  on  his  industry 
where  he  can  do  so  with  the  least  amount  of  expense  and  toil,  which  must  be  effected  by  taking  the 
smaller  kinds  that  can  be  dried  with  ease,  and  do  not  require  a  large  outlay  on  salt.  These  smaller 
fish  prefer  the  vicinity  of  the  shore  where  they  obtain  their  food,  but  by  destroying  the  small  kinds 
and  the  Crustacea,  the  fisherman  is  removing  from  the  waters  that  which  decoys  the  larger  and  more 
predaceous  ones  in.  As  a  result  he  scares  away  what  should  be  the  natural  supply,  and  to  the 
uneducated  eye  the  amount  in  the  waters  appears  to  have  diminished.  This  does  not  concern  the 
fisherman  so  long  as  his  trade  supplies  his  family  requirements,  neither  does  it  occasion  much  injury 
if  there  is  only  a  local  demand  and  salt  is  not  available  for  preserving  the  surplus. 

I  do  not  intend  adverting  in  this  place  to  the  various  modes  of  fishing  at  present  being  carried 
on  along  the  coasts  of  India  and  Burma,*  but  purpose  making  a  few  remarks  on  the  fishes  of  the 
Indian  Ocean. 

A  considerable  diflFerence  is  observable  in  the  regularity  with  which  certain  large  droves  of 
gregarious  fishes  as  the  mackerel  {Scomber  microlepidotus,  p.  260)  or  the  oil  sardine  {Clupea  lonyiceps,  p.  637) 

*  See  description  in  "JJeport  on  Sea  Fisheries,"  1873. 
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appear,  in  some  years  very  abundant,  in  others  they  are  comparatively  rare :  still  it  is  certain  that  those  which 
come  at  particular  seasons  do  so  for  breeding  purposes,  full  of  roe  when  they  arrive,  deficient  in  it  prior  to 
their  departure,  and  the  young  being  found  in  abundance  shortly  after  their  arrival,  while  they  were  not 
previously  present,  can  lead  us  to  no  other  conclusion. 

The  sea  fisheries  of  India  ought  to  be  exceedingly  valuable  as  affording  an  inexhaustible  supply 
of  animal  food  not  only  to  those  living  in  their  vicinity,  but  also  inland  did  means  exist  to  transport  the 
fish  either  in  a  fresh  or  dried  state.  The  distance  these  fishes  can  be  conveyed  fresh  inland  depends 

on  several  causes  :*  the  season  may  curtail  this.  In  some  places  the  captures  are  brought  on  shore  in  the 
morning  and  have  to  be  taken  through  the  sun,  but  on  the  other  hand  if  lauded  in  the  evening  coolies  will 
not  convey  them  during  the  dark  to  distant  places.  Where  water  facilities  or  those  by  rail  exist  they  may  be 
carried  some  distance.  It  is  not  uncommon  to  open  and  clean  the  fish  and  rub  some  salt  earth  inside 
which  keeps  it  fresher  than  it  otherwise  would  be,  but  small  or  immature  fish  decay  more  rapidly  than 
larger  ones.  I  think  it  may  be  safely  assumed  that  fresh  fish  as  a  rule  cannot  be  conveyed  inland  by 
coolies  above  ten  miles  so  as  to  be  sanitarily  fit  for  human  consumption:  but  if  tliey  are  opened,  cleaned, 

internally  salted,  and  taken  with  care,  by  being  shaded  as  much  as  possible  from  the  sun's  rays,  they 
may  be  carried  considerably  further. 

Seeing  that  fresh  fish  are  obtainable  only  by  the  residents  of  or  near  the  coasts  while  the  sea  is 

swarming  with  the  finny  tribes,  we  have  to  inquire  are  they  captui'ed  in  excess  of  local  demands  and  if 
so  how  are  they  disposed  of  ? 

Dried  Jlsh  are  largely  prepared  along  the  coasts,  which  can  be  done  with  the  smaller  and  thinner 
species,  as  Equvla  (p.  237),  Trichiuriis  (p.  200),  many  of  the  Herrings,  the  Bombay  duck,  Harpodon 
nehereus  (p.  605),  and  numerous  others,  but  for  the  larger  forms  this  is  inappropriate  unless  in  the  form 
of  slices  cut  from  them  and  sun-dried.  Sun-dried  fish  are  found  wholesale  in  the  Bombay  Presidencj, 

but  "  whether  fish  is  dried  as  above  in  preference  to  being  salted,"  remarks  the  Collector  of  Tanna,  "  I 
have  been  unable  to  ascertain.  It  is  very  probable  that  it  has  been  resorted  to  in  the  place  of  curing  by 

salt,  consequent  on  the  excise  duty  levied  on  salt."  As  we  proceed  down  the  coast  (I  am  here  speaking 
from  personal  observations  made  in  1872-73),  we  find  the  people  permitted  to  gather  salt  earth  for  this 

purpose,  and  as  a  consequence  they  prepare  their  fish  with  it  in  preference  to  its  being  simply  sun-dried. 

But  ascending  the  Coromandel  coast  we  are  told,  "  I  believe  that  all  the  salting  much  of  this  so-called 

cured  fish  gets  is  being  buried  in  the  sea  sand,  and  thus  getting  slightly  briny  "  (Collector  of  TricJdnopoli/). 
Passing  up  the  Easteim  coast  we  find  in  Bengal  drying  in  the  sun  the  almost  sole  means  employed  for 

curing  fish.  Whereas  in  Burma  sun-dried  fish  is  scarcely  alluded  to  in  the  official  reports.  This  brings  us 
face  to  face  with  the  question  of  the  reason  for  this,  and  whatever  may  be  the  cause  the  following  are  facts. 

Wherever  salt  is  expensive  the  natives  have  a  preference  (?  due  to  cost)  to  sun-dried  fish  :  where  salt  is 
cheap,t  this  mode  of  preparation  is  but  little  employed. 

Salted  fish  are  cured  with  (1)  monopoly  or  excised  salt,  and  (2)  with  salt  earth  or  spontaneous  but 
untaxed  salt.  In  Sind  and  India  the  best  salt  fish  is  prepared  in  the  proportion  of  about  1  part  of  salt 
to  3  of  fish:  if  salt  earth  is  made  use  of  nearly  3  parts  of  it  to  1  part  of  fish  is  required. 

The  salt  fish  trade  of  Bombay  is  almost  "  exclusively  the  produce  of  neighbouring  foreign  ports," 
observes  the  Deputy  Commissioner  of  the  Salt  Revenue,  and  the  reason  is  not  far  to  seek,  as  the  duty  per 
maund  of  .salt  was  29  annas  in  Bombay  :  while  the  cost  of  the  whole  article  in  these  foreign  ports  (as 

Goa,  Daumaun,  and  Diu)  is  "  2  annas  a  maund  if  as  much,"  and  where  the  salt  is  so  cheap  more  can  be 
afibrded  to  be  used,  consequently  the  foreign  article  is  superior.  In  the  Madras  Presidenc}'  excised  salt  is 
sometimes  employed  if  the  better  class  of  salt  fish  is  desired,  as  for  export  to  Ceylon,  to  be  taken  far  inland,  or 
for  personal  consumption. 

Salt  earth  or  spontaneous  salt  is  largely  employed  in  places,  as  it  is  untaxed,  at  the  same  time 
its  use  for  this  purpose  is  declared  illegal.  But  in  some  localities  the  dwellers  may  employ  it  to  prepare 
fish  for  their  own  use,  and  subsequently  there  is  no  law  to  impede  their  disposing  of  their  surplus  stock. 

"Of  this  salt  earth,"  says  the  Collector  of  Malabar,  "the  people  dislike  it,  asserting  that  it  imparts  a 
bitter  and  unpleasant  savour  to  food  and  brings  on  that  common  complaint  in  Malabar  the  itch."  In 
Tanjnre  that  fish  so  prepared  soon  becomes  wormy  and  rotton.  But  the  poor  are  unable  to  be  too 
particular  as  to  the  taste  of  their  food,  a  far  more  important  consideration  being  the  coH. 

Speaking  of  the  cost  of  salt  as  it  was  (it  is  raised  now)  a  few  figures  will  explain  the  foregoing. 

About  82  lbs.  weight  of  salt  in  Madras  cost  about  32  annas :  with  this  desci'iption  of  salt  about 
246  lbs.  of  fish  could  be  cured  ;  omitting  wastage  and  the  purchase  of  the  fish  we  find  over  4  maunds, 
or  328  lbs.,  costing  32  annas.  If  untaxed  salt  earth  is  employed  the  cost  is  from  1/6  to  1/3  of  an  anna 
a  basket,    which   is   less    than   1/4   of     an    anna    for    82   lbs.      It   requires,   however,   three  times   as    much 

*  Many  civil  officers  object  to  doing  anything  in  view  of  the  good  of  fi.sheries.  One  Collector  at  Balasore  observed 
"the  people  of  this  district  do  not  salt  their  fish,  they  dry  it  in  the  sun  and  eat  it  when  quite  putrid.  They  like  it  in  this  way, 
and  there  is  no  rea.son  v»hy  they  should  be  interfered  with."  Having  persoually  visited  this  locality,  1  may  add  as  a  commentary  that 
a  native  Zemindar's  opinion  was  "chcjUra  was  made  for  these  people." 

f  Since  my  investigations  were  completed  the  .salt  ta.x  h.as  been  equalizea  in  India,  or  raised  in  the  Madras  Presidency, 
and  still  more  so  in  Sind.  If  my  views  are  correct  the  returns  of  1879  will  show  a  great  reduction  of  salted  fish  in  Sind  and  a 
considerable  falling  off  of  the  article  in  Jladras. 
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of  this  to  cure  fish  as  it  does  of  the  excised  salt.  If  we  omit  the  extra  weight  of  this  salt  earth  we 
find  the  cost  of  328  lbs.  of  fish  thus  prepared  costing  1  anna  instead  of  32  annas,  or  should  twice 
the  weight  of  this  salt  to  the  weight  of  the  fish  be  used,  as  is  done  in  the  better  description,  the 
cost  is  2  annas  instead  of  32,  or  of  a  difference  of  1600  per  cent,  in  the  production.  The  chief 
consumers  of  this  article  are  the  poorer  classes,  and  were  the  tased  salt  to  be  employed  salt  fish  would 
be  entirely  beyond  the  reach  of  those  who  now  purcliase  it. 

Tlio  following  figures  show  how  the  salt-fish  trade  has  flourished  on  the  Western  coast  of 
Madras  where  the  people  could  collect  the  .salt  earth  for  curing  the  fish  and  how  it  has  languished  on 
the  Eastern  coast  where  this  has  not  been  permitted.  The  exports  show  as  follows,  tlie  value  being  stated 

in  rupees  : — • Eastern  coast,  ? 

„      ? 
„      17,.531. 
„     45,137. 

5  years  ending  1857-58,  Western  coast,  321,950: 
„       1862-63,  „  „       628,624: 
„      1867-68,  „  „    1,118,991: 
„       1872-73,  „  „    1,780,888: 

In  the  last  year  the  return  from  Travancoi'e  not  having  been  received,  an  average  of  the  five 
preceding  years,  or  R  133,237,  has  been  added  to  the  total. 

It  appears,  in  short,  that  the  fisheries  are  in  a  very  depressed  state  wherever  salt  is  expensive 
or  the  use  of  the  untaxed  salt  earth  prohibited  :  that  they  are  flourishing  where  salt  is  cheap  or  the  use 
of  untaxed  salt  earth  permitted :  that  monopoly  salt  is  scarcely  purchased  for  the  purpose  of  curing  fish 
eaten  by  the  majority  of  the  consumers,  owing  to  the  enormous  rise  it  occasions  in  the  price  of  the 
article :  that  fish  is  extensively  cured  with  salt  earth  where  permitted,  but  that  such  a  food  is  a  fruitful 
cause  of  disease  as  the  article  will  not  keep  for  any  lengthened  period,  but  it  is  preferable  to  the  simply 
sun-dried  article :  that  where  the  use  of  salt  earth  is  prohibited,  fish  curers  are  driven  to  dry  their 
fish  in  the  sun,  give  up  their  trade,  or  purchase  monopoly  salt,  and  should  they  do  this  last  they  have 
to  keep  down  the  price  of  the  article  by  reducing  the  cost  of  the  raw  fish  and  employing  a  minimum 
amount  of  salt. 
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4  St-rioliclithy.s,  Bleeker  . 

228 

5  Naucrates,  Cuv. 

228 

6  Ghiirinemus,  Cuv.  and  Val. 229 
7  Tracliynotus,  Cuv.  and  Val. 232 
8  Pscttus,  Cuv.  and  Val. 234 
9  Platax,  Cuv.  and  Val. 235 

10  Eijuula,  Cuv.  aiid  Val. 

237 
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*  A  .synopsis  is  given  of  all  tbe  species  in  each  genus  imiiicdiately  following  the  definition. 
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THE    FISHES    OF    INDIA. 

CLASS  PISCES. 

Vertebrate  animals  which  are,  as  a  rule,  exclusively  adapted  for  an  aquatic  life,  and  have  their 
extremities  modified  into  fins.  Respiring,  almost  invariably,  solely  by  means  of  gills  :*  possessing  a  heart 
vsrith  only  two  cavities,  and  being  cold-blooded.  They  are  scaleless,  partially  or  wholly  scaled,  the  scales  being 
sometimes  in  the  form  of  osseous  plates. 

SYNOPSIS  OP  SUB-CLASSES. 

I.  Teleostei  or  Eleutherobranchii.  Skeleton  osseous.  Brain  distinct.  Skull  possessing  cranial  bones. 

Vertebrae  completely  separated,  and  the  posterior  extremity  of  the  vertebral  column  bony,  or  having  bony  plates. 

Branchiffi  free,  and  the  water  discharged  thi-ougb  a  single  aperture  on  either  side,  protected  by  a  bony  gill-cover 
or  opercle  :  branchiostegal  rays  present.  A  non-contractile  bulbus  arteriosus,  having  a  pair  of  valves  at  its 
commencement. 

II.  Chondeopteetgii  or  ELASMOBEiscHii.  Skeleton  cartilaginous.  Brain  distinct.  Skull  vnthout 

cranial  sutures.  Gills  pouch-like,  and  attached  by  their  outer  edge  to  the  skin,  whilst  an  intervening  gill-opening 

exists  between  each.  No  gill-cover.  Bulbus  arteriosus  contractile,  and  having  thi-ee  rows  of  valves  at  its  com- 
mencement. 

SYNOPSIS  OP  ORDERS  AMONGST  THE  TELEOSTEI. 

I.  AcANTHOPTERYGll.  A  portion  of  the  dorsal,  anal,  and  ventral  fins  unarticulated,  forming  spines. f  Air- 
vessel,  when  present,  comjjletely  closed,  not  possessing  a  pneumatic  duct. 

II.  Anacanthini.  All  the  rays  of  the  vertical  and  ventral  fins  articulated  ;  the  latter,  when  present,  beiag 
jugular  and  thoracic. 

III.  Phtsostomi.  All  the  fin  rays  articulated,  with  the  exception  of  the  first  in  the  dorsal  and  pectoral 

which  sometimes  are  more  or  less  ossified.  Ventral  fins,  when  present,  abdominal  and  spineless.  Air-vessel,  if 
existing,  having  a  pneumatic  duct  (except  in  Sconihresocidw). 

rV.  Loi'HOBR.AxcHii.  Fishes  possessing  a  dennal  segmental  skeleton,  with  the  opercular  pieces  reduced 

to  a  single  plate.  Gill-openings  small.  GiUs  consisting  of  small  rounded  tufts,  attached  to  the  bi-anchial  arches. 
Muscular  system  very  slightly  developed.  Snout  produced :  mouth  terminal,  but  small.  Teeth  absent.  Air- 
vessel  stated  to  be  destitute  of  a  pneumatic  duct. 

V.  Plectognathi.  Fishes  with  the  bones  of  the  head  completely  ossified,  whilst  those  in  the  remainder 

of  the  body  are  incompletely  so  :  vertebras  few.  Gill-openings  small,  situated  in  front  of  the  pectoral  fins.  Gdls 
pectinate.  Head  generally  large.  Mouth  narrow  :  the  bones  of  the  upper  jaw  mostly  united,  sometimes  produced 
into  the  form  of  a  beak.  Teeth  in  the  jaws  absent  or  present.  There  may  be  a  single  soft-rayed  dorsal  fin, 
belonging  to  the  caudal  portion  of  the  vertebral  column,  and  situated  opposite  the  anal :  in  some  a  rudimental 
spinous  dorsal  is  also  present :  ventrals  when  existing,  have  the  form  of  spines.  Skin  either  smooth,  with  rough 
scales,  or  ossified  in  the  form  of  plates  or  spines.     Air-vessel  destitute  of  a  pneumatic  duct. 

Geographical  distribution.  The  Acanthopterygian  Fishes  do  not  exist  in  any  numbers  in  the  inland 
fresh- waters  of  India,  being  mostly   confined  to  either  within,  or  but   a  short  distance   removed   from   tidal 

•  Certain  fish  as  the  Lahyrinthici  and  OpMocephalidce  can  lire  in  water  even  with  a  bandage  fastened  ronnd  their  gills,  entirely 
preventing  their  use  for  respiratory  purposes,  provided  they  can  obtain  direct  access  to  atmospheric  air.  Such  a  proceeding  would  however 
be  fatal  to  the  majority  of  fishes,  thus  showing  that  some  ibrms  possess  means  of  depurating  their  blood  which  are  not  present  to  all. 

t  There  are  some  genera  in  which  the  fins  can  hardly  be  said  to  possess  any  true  spines  as  amongst  the  Trachinidm,  Aulostoma- 
tid<B,  Trachinidai,  &c. 

B 



2  TELEOSTEI. 

influence,  or  above  tlie  sea  level.  The  larger  the  river,  the  gi-eater  is  the  probability  of  their  extending  their 
range  up  it.  The  hard  rayed  fishes  captured  in  the  fresh  waters,  mostly  belong  to  one  of  the  following  genera. 
Lates,  Ambassis,  Nandiis,  Badis,  Pristolepis,  Scicena,  Equula,  Gobius  and  allied  genera,  Mtujil,  members  of  the 
Lahyri/nthiforrii  and  Oj^ihiocephaloid  families,  as  well  as  the  spined  eels,  and  the  Etrojjli. 

SYNOPSIS  OF  FAMILIES  AMONGST  THE  ACANTHOPTERYGIL* 

First  Group — Perciformes. 
Body  elevated  or  oblong,  not  elongate.  No  superbranchial  organ.  Spinous  dorsal  well  developed,  the 

soft  dorsal  similar  to  the  soft  anal :  ventrals  thoracic,  1/4  or  1/5. t  Vent  remote  from  the  end  of  the  tail,  and 
posterior  to  the  ventral  fins.    No  prominent  anal  papilla. 

1.  I'crcube.  Preopercle  not  articulated  with  the  orbit.  Neither  molars  nor  cutting  teeth.  Vertical 
fins  generally  scaleless.     Lateral  line  almost  invariably  present  and  uninterrupted.  J 

2.  Squamijnnries.  Preopercle  not  articulated  with  the  orbit.  Body  mostly  elevated  and  compressed. 
Neither  molars  nor  cutting  teeth,  setiform  ones  may  exist  in  the  jaws,  or  vUliform  ones  on  the  palate.  Vertical 
fins  scaled.     Lateral  line  uninterrupted. 

3.  Mullidm.  Preopercle  not  articulated  with  the  orbit.  Teeth  feeble,  jaws  and  palate  variously  armed 
or  edentulous.     Two  long  and  stiff  barbels  below  the  chin. 

4.  Nandidce.  Preopercle  not  articulated  with  the  oi'bit.  Teeth  feeble,  but  dentition  more  or  less 
complete.     Lateral  line  interrupted  or  absent. 

5.  Sparida.  Preopercle  not  articulated  with  the  orbit.  Either  rows  of  cutting  or  conical  teeth  in  tlie 
front  of  the  jaws,  or  a  lateral  row  of  molars,  or  both  conjoined. 

6.  Virrhltidee.  Preopercle  not  articulated  with  the  orbit.  Neither  cutting  nor  molar  teeth.  Lower 
pectoral  rays  unbranched. 

7.  Scorjjcenidce.     Preopercle  articulated  with  the  orbit.     Some  of  the  bones  of  the  head  armed. 
8.  Teuthididce.     Each  ventral  fin  having  two  spines  and  three  intermediate  soft  rays. 

Second  group — Beryciformes. 
Body  oblong  or  elevated.  Head  vrith  large,  subcutaneous,  muciferous  cavities.  Ventral  fins  thoracic, 

each  with  a  spine,  and  less  or  more  than  five  soft  rays.  Vent  remote  from  the  end  of  the  tail,  and  posterior  to 
the  ventral  fins. 

9.  Benjcidce  as  defined  for  the  group. 

Third  group — Kurtiformes. 
Body  strongly  compressed.  A  single  dorsal  fin,  much  less  developed  than  the  anal.  Vent  remote  from 

the  end  of  the  tail,  and  posterior  to  the  ventral  fins. 
10.  KuHidce  as  defined  for  the  group. 

Fourth  group — Polynemiformes. 
Mouth  on  the  lower  side  of  a  prominent  snout :  muciferous  system  on  the  head  well  developed.  Two 

rather  short  dorsal  fins :  several  free  and  articulated  filaments  below  each  pectoral.  Scales  more  or  less 
covering  the  vertical  fins.    Vent  remote  from  the  end  of  the  tail,  and  posterior  to  the  ventral  fins. 

11.  I'uhjnemidm  as  defined  for  the  gi'oup. 

Fifth  group — Sciseni  formes. 
Muciferous  system  on  the  head  well  developed.  The  second  dorsal  fin  much  more  developed  than  the 

first,  or  the  anal :  no  pectoral  filaments.  Vent  remote  from  the  end  of  the  tail,  and  posterior  to  the  ventral 
fins. 

12.  Scimnidce  as  defined  for  the  group. 

Sixth  group— Xiphiiformes. 
The  upper  jaw  produced  into  a  long,  sword-like  process.    Vent  remote  from  the  end  of  the  tail,  and 

posterior  to  the  ventral  fins. 
13.  XipJdidcB  as  defined  for  the  group. 

*  This  synopsis  of  the  Families  of  Acanthopterj'gian  fishes  existing  in  India,  is  talien,  with  as  slight  alterations  as  possible,  from 
the  elaborate  one  in  the  British  Museum  Catalogue  of  Fish,  Vol.  iii,  Appendix.  By  adhering  to  this,  it  has  been  considered,  that 
reference  to  the  specimens  in  the  national  collection  would  be  fixcilitatcd. 

f  There  are  exceptions;  thus  in  some  genera  amongst  the  Scorpoemdos,  the  rays  are  rudimentary, and  in  Teuthidida  the  ventral 
fin  has  2/3. 

t  For  exceptions,  see  Gcnns  Amlassis,  also  Poey  has  recorded  from  Cuba  a  Genus  nearly  allied  to  Lidia7uis,  but  which, 
amongst  other  things,  is  distinguished  by  having  an  interrupted  lateral  line. 
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Seventh  group — Trichiuriformes. 

Body  band-like  and  compressed.  Cleft  of  mouth  deep.  Teeth  in  jaws  and  palate,  several  being  strong 
and  conical.  Dorsal  and  anal  fins  many  rayed :  ventrals,  when  present,  in  the  form  of  a  pair  of  scales : 
caudal  absent  or  forked.  Vent  remote  from  the  end  of  the  tail,  and  posterior  to  the  ventral  fins  when  such 
are  present. 

1-1.     TncJduridce,  as  defined  for  the  group. 

Eighth  group— Cotto-scombriformes. 

Dorsal  fins  placed  close  together  or  continuous,  having  fewer  spines  than  rays,  or  the  spinous  portion 
may  be  modified  into  tentacles,  detached  spines,  or  a  suctorial  disk :  anal  similar  to  the  soft  dorsal,  sometimes 
both  fins  are  modified  posteriorly  into  finlets:  ventrals,  when  present,  jugular  or  thoracic,  never  forming  a 
sucker.  No  prominent  anal  papilla.  Vent  remote  from  the  end  of  the  tail,  and  posterior  to  the  ventral  fins, 
when  such  are  present. 

1.5.  AcanthuridcB.  A  single  dorsal  fin  with  less  spines  than  rays.  One  or  more  bony  spines  on  either 
side  of  the  tail  in  the  adult. 

16.  Carangidce.  Preopercle  not  articulated  witli  the  orbit.  Body  oblong,  elevated,  or  subcylindrical 
and  compressed.  Teeth,  when  present,  villiform  or  conical.  Spinous  portion  of  the  dorsal  fin  sometimes  rudi- 

mentary :  the  jjosterior  rays  of  the  dorsal  and  anal,  may  consist  of  detached  finlets :  ventrals,  when  present, 
thoracic.     Vertebra  10/14  (Naucmtes  10/16). 

17.  Stromateidce.  Preopercle  not  articulated  with  the  orbit.  Body  oblong,  and  compressed.  Barbed 
teeth  extend  into  the  oesophagus.  One  long  dorsal  fin  without  any  distinct  spinous  portion.  VertebriB  exceed 
10/14. 

18.,  Corypluenidcc.  Preopercle  not  articulated  with  the  orbit.  Body  oblong  or  elevated,  and  compressed. 
No  teeth  in  the  oesophagus.     One  long  dorsal  fin  without  any  distinct  spinous  portion.     Vertebrfs  exceed  10/14. 

19.  Nomeidce.  Preopercle  not  articulated  with  the  orbit.  Body  oblong,  more  or  less  compressed.  Two 
dorsal  fins,  the  spinous  sometimes  continuous  witli  the  soft  portion,  finlets  occasionally  present :  anal  spines 
mostly  indistinct :  caudal  forked.     Scales  cycloid,  of  moderate  or  small  size.     Vertebrse  exceed  10/14. 

20.  Sconibridce.  Preopercle  not  articulated  with  the  orbit.  Body  oblong,  or  shghtly  elongated  and 
compressed.  Two  dorsal  fins,  the  first  being  sometimes  modified  into  free  spines,  or  an  adhesive  disk,  whilst  the 
posterior  dorsal  and  anal  rays  may  l)e  in  the  form  of  finlets.     Scales,  if  present,  small. 

21.  Trachinidce.  Preopercle  not  articulated  with  the  orbit.  Body  low  and  more  or  less  elongated. 
One  or  two  dorsal  fins.     Vertebrae  exceed  10/14. 

22.  Batrcwhidce.  Preopercle  not  articulated  with  the  orbit.  Body  low,  and  more  or  less  elongated. 
First  dorsal  fin  consisting  of  a  few  free  spines  :  ventrals  jugular  1/2. 

23.  PediculaH.  Preopercle  not  articulated  with  the  orbit.  The  spinous  dorsal,  when  present,  composed 
of  a  few  isolated  spines  which  may  be  modified  into  tentacles  :  carpal  bones  forming  a  sort  of  arm  for  the 
pectoral  fin  :  ventrals,  when  present,  jugular,  having  four  or  five  rays. 

24.  CoUidce.  Preopercle  articulated  with  the  orbit.  Body  more  or  less  elongated.  Some  of  the  bones 
of  the  head  usually  armed.  Pectoral  fins  with,  or  without  filamentous  appendages  :  ventrals  thoracic.  Body 
scaleless,  scaled,  or  with  a  single  row  of  plate-like  scales. 

25.  Cataphracti .  Preopercle  articulated  with  the  orbit.  Head  and  body,  more  or  less  angular, 
cuirassed  with  plates,  or  keeled  scales  covering  the  body. 

Ninth  group — Gobiiformes. 

Spinous  dorsal  short  and  composed  of  flexible  spines,  the  soft  dorsal  and  anal  being  of  equal  extent : 
ventrals  when  present,  thoracic  or  jugular,  having  15  or  1/4.  A  prominent  anal  papilla.  Vent  remote  from 
the  end  of  the  tail,  and  posterior  to  the  ventral  fins  when  such  are  present. 

26.  Oohiidfe.  Preojjercle  not  articulated  with  tlie  orbit.  Ventrals  eitlier  united  so  as  to  form  a  disk, 
or  else  placed  close  together :  anal  spines  may  be  absent. 

27.  CcdUonymid(B.  Preopercle  not  articulated  with  the  orbit.  Two  dorsal  fins,  the  first  with  from  four 
to  six  flexible  spines  :  ventrals  wide  apart. 

Tenth  group — Bleniiformes. 

Body  elongated  and  more  or  less  cylindrical.    Spinous  portion  of  dorsal  fin  when  distinct,  may  be  as 
fully  or  even  more  developed  than  the  soft  part :  anal  more  or  less  elongated  :  ventrals,  if  present,  thoracic 
or  jugular :  caudal,  when  present,  sometimes  sub-truncated  or  rounded.    Vent  remote  from  the  end  of  the 
tail,  and  posterior  to  the  ventral  fins  when  such  are  present. 

28.  Blenniidce.  Preopercle  not  articulated  with  the  orbit.  Ventral  fins  when  present,  jugular :  anal 
spines  few,  or  absent.     Often  a  prominent  anal  papilla. 

29.  BhynchohdellidrH.  Body  eel-like.  Anterior  portion  of  the  dorsal  fin  consisting  of  numerous  free 
spines :  ventrals  absent.     No  prominent  anal  papUla. 
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Eleventh  group — Mugilifonnes. 
Two  distinct  dorsal  fins,  the  anterior  short,  or  similar  to  the  posterior :  ventrals  well  developed,  abdo- 

minal,  1/5.    Vent  remote  from  the  end  of  the  tail  and  posterior  to  the  ventral  fins. 
30.     Sphyrmiidix.     Body  elongate,  sub-cylindrical.     Teeth  large  and  cutting.     Vertebrae  24. 
.31.  Atherinidie.  Body  more  or  less  elongated,  and  somewhat  sub-cylindrical.  Dentition  feeble,  or 

moderate.     Vertebrae  usually  exceeding  10/14. 
32.  Mugilkke.  Body  more  or  less  elongated,  and  somewhat  sub-cylindrical.  Dentition  feeble.  First 

dorsal  fin  consisting  of  four  stiff  spines.     Vertebras  24. 

Twelfth  group — Gasterosteiformes. 
The  spinous  dorsal,  when  present,  short  or  formed  of  isolated  spines :  ventrals  abdominal*  sometimes 

imperfectly  developed.  Vent  remote  from  the  end  of  the  tail,  and  posterior  to  the  ventral  fins,  when  they  are 
present. 

33.  Aulostoinateidt.e.  Anterior  bones  of  the  head  forming  a  tube  having  a  small  mouth  at  its  extremity. 
Ventral  fins  with  six  rays. 

34.  Centriscidoi.  Anterior  bones  of  the  head  forming  a  tube  having  a  small  mouth  at  its  extremity. 
Two  dorsal  fins,  the  first  short,  the  soft  and  the  anal  of  moderate  extent :  ventrals  imperfectly  developed. 

Thirteenth  group — Channiformes. 
Body  elongate.  No  labyrinthiform  superbranchial  organ,  but  a  bony  prominence  on  the  epitympanie 

bone.  Dorsal  and  anal  fins  long,  all  destitute  of  spines.  Vent  remote  from  the  end  of  the  tail,  and  posterior 
to  the  ventral  fins,  when  such  are  present. 

35.  Ophiocephalidce.     Ventral  fins  present,  or  absent. 

Fourteenth  group — Labyrinthibranchii. 
Body  compressed,  oblong  or  elevated.  A  labyrinthiform  superbranchial  organ  arising  from  the  bran- 

chial arches,  and  employed  for  respiratory  purposes.  Vent  remote  from  the  end  of  the  tail,  and  posterior  to 
the  ventral  fins. 

30.     LabyrintMei.     Dorsal  and  anal  spines  present,  and  often  numerous. 

Fifteenth  group — Trachypterifonnes. 
Body  elongate  and  strongly  compressed.  Skeleton  soft.  Dentition  feeble.  Anal  fin  absent:  caudal 

not  in  the  longitudinal  axis  of  the  fish,  or  else  rudimentary  :  ventrals  thoracic. 
37.  Trackijpteridce  as  defined  for  the  group. 

Sixteenth  group — Labriformes. 
Body  oblong,  elongated,  or  elevated  and  compressed.    The  lower  pharjrageal  bones  coalesced  along  the 

median  line,  and  with  or  without  a  median  longitudinal  suture.    A  single  dorsal  fin,  the  number  of  spines 
and  rays  being  nearly  equal :  soft  anal  similar  to  the  soft  dorsal :  ventrals  1/5,  thoracic. 

38.  Fomacentridm.     Bones  of  the  head  may  be  armed,  or  smooth.     Scales  ctenoid. 
39.  Labridce.     Scales  cycloid. 

*  Dr.  Giinther  oliserves  that  in  the  Aulostomateida  "  the  ventrals  have  an  ahdominal  position  in  consequence  of  the  prolongation 
of  the  pubic  bones,  which  are  attached  to  the  humeral  arch."  In  the  Centriscida,  on  the  contrary,  we  find  the  "  ventral  fins  truly 
abdominal,  imperfectly  developed." 



GENERA  OP  PERCro^. 

Family,  I— PERCID^. 
Percoidei,  pt,  Sdcemidci,  pt.,  et  Mmnides,  pt.,  Cuv. :  Perddm,  pt.,  Tlierapomd<y,  pt.,  Hcemidonidce,  pt, 

Richardson:  Percidce,  pt.,  et  Pmif^wwaiicZo;,  pt,  Giinther,  Catal,  and  PeretVte,  Fische  d.  Sudsee:  Amhassoidei, 

pt.  Bleeker. 
Branchiostegals  from  five  to  seven :  pseudobranchise  present.  Form  of  body  generally  oblong,  and  not 

elongated.  Muciferous  system  of  head  rudimentary,  or  but  slightly  developed.  Eyes  lateral.  No  super- 
branchial  organ.  Preopercle  entire  or  serrated :  cheeks  not  cuirassed.  Mouth  in  front  of  snout,  having  a 

lateral  cleft,  occasionally  on  the  lower  side :  moderately  or  in  some  cases  very  protractile.  Teeth  in  the  jaws 

villiform,  with  or  without  canines,  present  or  absent  on  the  vomer,  and  palatines.  Anterior  portion  of  the 

dorsal  fin  spinous :  ventrals  thoracic,  1/5  or  sometimes  1/4.  Scales  ctenoid  or  cycloid.  Lateral  line  when 

present  continuous,  (except  in  some  species  of  Ambassis.)  Air-vessel  usually  present  and  more  or  less  simple. 

Pyloric  appendages  in  varying  numbers. 

SYNOPSIS  OF  INDIAN  GENERA. 

First  group — Percina. 

Form  of  body  oblong.    Opercles  strongly  denticulated  or  armed.     Cleft  of  mouth  rather  oblique.    Two 

dorsal  fins :  three  anal  spines.    Scales  of  moderate  size,  usually  ctenoid.    Pyloric  appendages  few. 

1.  Lates.  Branchiostegals  seven.  Preorbital  and  opercle  serrated,  the  latter  denticulated  at  its  angle. 
VUliform  teeth  on  jaws,  vomer,  and  palate. 

Second  group— Serranina. 

Form  of  body  oblong,  sometimes  elevated.    Opercles  serrated  or  armed.    Cleft  of  mouth  rather  oblique. 
One,  or  more  rarely  two  dorsal  fins. 

2.  Gmmileptes.  Branchiostegals  seven.  Opercles  aiTned.  Fine  teeth  in  jaws,  vomer,  and  palate,  without 
canines.     A  single  elevated  dorsal  fin  :  three  anal  spines.     Scales  small,  cycloid. 

3.  Serranus.  Branchiostegals  seven.  Opercles  armed.  Villiform  teeth  in  jaws,  vomer,  and  palate  : 

canines  present.     A  single  dorsal  fin  :  three  anal  spines.     Scales  small,  cycloid  or  ctenoid. 
4.  Variola.  Branchiostegals  seven.  Opercles  armed.  Villiform  teeth  in  jaws,  vomer,  and  palate : 

canines  present :  lateral  conical  teeth  in  lower  jaw.  A  single  dorsal  fin :  three  anal  spines  :  caudal  deeply 
forked.     Scales  small,  ctenoid. 

5.  Antldas.  Branchiostegals  seven.  Opercles  armed.  Villiform  teeth  in  jaws,  vomer,  and  palate : 

canines  present.     A  single  dorsal  fin  :  three  anal  spines  :  caudal  deeply  forked.     Scales  of  moderate  size. 
6.  G-rammistes.  Branchiostegals  seven.  Opercle  spinate.  VilUform  teeth  in  jaws,  vomer,  and  palate. 

Two  dorsal  fins  :  no  anal  spines.     Scales  minute. 

7.  Diploprion.  Branchiostegals  seven.  Opercle  spinate :  preopercle  with  a  double  denticulated  limb. 

Villiform  teeth  in  jaws,  vomer,  and  palate.     Two  dorsal  fins  :  anal  with  two  spines.     Scales  small,  adherent.  _ 

8.  Lutianus.  Branchiostegals  seven.  Opercle  scarcely  spinate  :  preopercle  serrated,  and  its  vertical 

border  may  be  notched  to  receive  an  interopercular  spinate  knob,  which  is  sometimes  present.  Villiform  teeth 

in  jaws,  vomer,  and  palate,  generally  canines  in  both  jaws,  and  an  outer  row  of  conical  lateral  ones.  A  single 

dorsal  fin :  anal  with  three  spines.     Caudal  more  or  less  emarginate.     Ctenoid  scales  of  moderate  or  smaU  size. 

Third  group— Priacanthina. 

Lower  jaw  prominent.    Cleft  of  mouth  almost  vertical.    Scales  ctenoid,  small.    Caecal  pylori  few. 

9.  Priacanthus  as  defined  in  group. 

Fourth  group — Apogonina. 

Form  of  body  more  or  less  elevated  and  compressed.     Opercles  mostly  denticulated  or  armed.    Cleft  of 
mouth  oblique  or  even  nearly  vertical.    One  or  two  dorsal  fins. 

10.  Ambassis.  Branchiostegals  six.  Horizontal  limb  of  preopercle  with  a  double  serrated  border  : 

opercle  without  a  prominent  spine.  VUliform  teeth  on  the  jaws  and  palate.  A  recumbent  spine  anterior  to 
the  first  dorsal  fin  :  three  anal  spines.     Scales  of  moderate  or  small  size,  deciduous. 

11.  Apogoti.  Branchiostegals  seven.  Preopercle  with  a  double  border:  serrated  or  entire.  Opercle 

spinate.     Villiform  teeth  in  jaws,  vomer,  and  palate.     Two  anal  spines.     Scales  large,  deciduous. 

12.  Cheilodipterus.  Branchiostegals  seven.  Preopercle  with  an  inner  ridge,  and  sometimes  with  a 

double  serrature  :  opercle  not  spinate.  Canines,  also  villiform  teeth  in  the  jaws  and  palatines.  Two  anal  spines. 
Scales  large,  deciduous. 

Fifth  group— Grystina. 

Body  oblong  or  elevated.  Opercles  entire,  or  variously  serrated.  Cleft  of  mouth  more  or  less  oblique. One  or  two  dorsal  fins. 
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13.  Dides.  Brancliiostegals  six.  Pi-eopercle  serrated  :  opcrcle  spinate.  Villiform  tcetli  in  jawi3,  vniner, 
and  palate.  A  single  dorsal  fin,  deeply  notched  between  tke  ninth  and  tenth  spines  :  three  anal  spines.  Scales 
ctenoid  and  of  moderate  size. 

Sixth  group — Theraponina. 
Branchiostegals  six.  Opercle  spinate :  preopercle  serrated.  Cleft  of  mouth  somewhat  oblique.  Dorsal 

fin  single,  but  more  or  less  notched :  three  anal  spines.  Air-vessel  divided  by  a  constriction  into  an  anterior 
and  posterior  portion. 

14.  Tlierapon.     Teeth  villifomi  in  jaws,  deciduous  on  vomer  and  palate. 
1.5.     Datnin.     Teeth  villiform  in  jaws,  palate  edentulous.     Snout  rather  produced. 
16.  Helotes.     Palate  edentulous,  teeth  in  the  outer  row  in  the  jaws  having  a  small  lobe  on  either  side. 

Seventh  group — Pristipomatina. 
Branchiostegals  from  five  to  seven.  Preopercle  serrated  or  entire.  Mouth  moderately  protractile. 

Teeth  in  the  jaws.    Three  anal  spines.    Air-vessel  destitute  of  any  constriction. 
17.  Pristipoma.  Branchiostegals  seven.  Opercle  with  indistinct  points:  preopercle  serrated.  Cleft 

of  mouth  horizontal :  a  median  groove  along  the  under  surface  of  the  lower  jaw.  Dorsal  fin  single,  but  often 
with  a  deep  cleft  between  the  last  two  spines. 

18.  napnlorjcvi/s.  Branchiostegals  six  or  seven.  Preopercle  serrated :  opercle  with  short  points : 
barbel-like  papUlce  on  the  mandible.  Villiform  teeth  in  jaws,  vomer,  and  palate,  with  an  outer  enlarged  row  in 
the  former.     Spinous  dorsal  low,  and  deeply  cleft :  anal  with  three  spines.     Pins  covered  with  fine  scales. 

19.  Dkujramma.  Branchiostegals  six  or  seven.  Preopercle  serrated.  Mouth  small :  lips  thick  :  pores 
on  the  under  surface  of  the  lower  jaw,  but  no  median  groove.     A  single  dorsal  fin. 

20.  Lohotes.  Branchiostegals  six.  Upper  pirofile  of  the  head  concave.  Preopercle  serrated.  Lower 

jaw  the  longer.     A  single  dorsal  fin. 
21.  Scohjmdes.  Branchiostegals  five.  Preopercle  serrated.  A  backwardly-directed  spine  on  the 

infraorbital  ring  of  bones  :  opercle  with  a  weak  spine.     A  single  dorsal  fin. 
22.  Dentex.  Branchiostegals  six.  Preorbital  high.  Preopercle  entire.  Generally  strong  canines. 

More  than  three  rows  of  scales  on  the  preopercle.     A  single  dorsal  fin.     Air-vessel  notched  posteriorly. 
23.  Synagris.  Branchiostegals  six.  Preorbital  high.  Preopercle  serrated,  or  entire.  Canines,  not 

very  strong,  at  least  in  the  upper  jaw.     Three  rows  of  scales  on  the  preopercle.     A  single  dorsal  fin. 
24.  Pentapus.  Branchiostegals  six.  Preorbital  low.  Preopercle  entire.  Generally  strong  canines. 

Three  or  more  rows  of  scales  on  preopercle.     A  single  dorsal  fin. 
25.  Smaris.  Branchiostegals  six.  Preopercle  entire.  Vomer  edentulous.  Mouth  protractile.  A  single 

dorsal  fin. 
26.  Odontonectes.  Branchiostegals  six.  Preopercle  serrated.  Villiform  teeth  in  jaws,  vomer,  and 

palatines.     A  single  dorsal  fin. 
27.  Cce-sio.  Branchiostegals  six  or  seven.  Preopercle  entire  or  finely  serrated.  Palate  edentulous. 

A  single  dorsal  fin. 

Eighth  group— Gerrina. 
Branchiostegals  six.  Body  elevated  or  oblong.  Preopercle  serrated  or  entire.  Mouth  very  protractile. 

Villiform  teeth  in  the  jaws.    A  single  dorsal  fin  :  three  anal  spines.    Air-vessel  simple. 
28.  Batnioidcs.  Preopercle  serrated  :  opercle  with  short  spines.  A  deeply  notched  dorsal  fin  :  caudal 

rounded. 
29.  Gerres.  Preopercle  mostly  entire.  Inferior  pharyngeal  bones  united  by  a  suture.  Dorsal  fin  with 

a  scaly  sheath.     Caudal  forked. 

Geor/raphical  distribution.  The  Indian  Peecid^  are  almost  entirely  maiine  fishes,  if  we  are  to  judge 
from  the  localities  where  they  breed,  and  the  places  in  which  they  are  most  abundant.  It  is  by  no  means 
uncommon  to  capture  specimens  of  Lates  long  distances  above  tidal  influence,  but  it  is  unusual  to  find  any  of  the 
genera  Serramis,  Lutianus,  Therapo7i,  Pristipoma,  Jjobotes,  Batnioides,  or  Gerres,  many  miles  beyond  the  reach  of 
the  tides.  The  remainder  of  the  genera  (excluding  Amhassis)  are  almost  entii-ely  marine.  Amongst  this  last 
genus,  which  is  considered  by  several  excellent  ichthyologists  as  forming  a  distinct  family,  some  are  confined  to 
salt  water,  but  the  majority  are  spread  through  the  larger  rivers  and  tanks  of  the  plains. 

The  colours  and  tints  in  fishes  vary  in  different  waters,  if  for  instance  the  latter  is  opaque  or  muddy,  its 
finny  inhabitants  will  be  found  darker ;  whilst,  on  the  other  hand,  in  clear  water  they  are  brighter,  and  generally 
lighter.*  Ago  and  season  likewise  exercise  an  influence  in  this  respect.  Thus  the  Lutianus  marginatiis  has  a 
black  lateral  blotch  in  the  young  which  generally,  but  not  uavariably,  disappears  in  the  adult ;  the  same  is  seen  in 
Chcetodon  lunula,  Etroplus  Suratensis  and  many   other,  fishes.      In  some  of  the  Serrani,  and  sometimes   in 

*  Dr.  Stark  (Proc.  Zool.  Soc.  1833,  p.  88  >  observed  that  the  effect  of  keeping  living  fish  in  fresh  water  contained  in  vessels  of 
different  colours,  created  a  tendency  to  their  assninjng  the  colour  of  the  vessel  in  which  they  were  kept.  In  marine  forms  it  has  been 
suggested  that  the  depths  of  the  ocean  at  which  some  reside  may  have  an  effect  upon  their  colours. 
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Pristipoma,  Garanx,  Osphromenus,  &c.,  vertical  bands  are  found,  as  a  sign  that  tlie  fisli  is  immatui'e.  Lateral 
longitudinal  broad  bands  are  frequently  modified,  two  narrow  ones  taking  the  place  of  a  single  wider  one,  as  seen 
in  Gheilodipterus,  Diagramma,  &c.  Likewise  in  stuffed  examples,  or  in  those  which  have  been  long  macerated  in 
spirit,  marks  which  were  distinct  in  the  fresh  specimen,  become  more  or  less  obliterated.  Irrespective  of  the 
foregoing,  the  period  intervening  between  capture  and  examination,  has  a  considerable  bearing  upon  their 
fugitive  colours,  as  well  as  whether  they  have  been  sodden  in  water,  or  kept  dry  by  their  caj^tors :  for  instance, 
if  a  dark  coloured  fish  is  placed  in  a  dry  situation,  and  strips  of  moist  cloth  laid  over  it  and  kept  wet,  the  portions 

of  the  body  which  have  not  been  allowed  to  dry  will  be  foimd  to  be  of  a  lighter  tint  than  those  not  so  treated, 
and  this  banded  appearance  which  can  be  so  easily  produced  is  indelible.  It  is  by  no  means  uncommon  for  the 
caudal  fin  to  be  white  in  the  young,  but  black  in  the  adult  as  in  Blarjramma  nigrum. 

The  foregoing  brief  remarks  on  the  colours  of  fishes  will  explain  how  it  is  that  the  descriptions  in  this 
work  do  not  always  agree  with  those  of  other  observers.  Such  discrepancies  indeed  often  merely  mean,  that 
the  colours  of  the  same  species  of  fish  may  differ  in  different  districts. 

First  group — Percina. 
Form  of  body  oblong.  Opercles  strongly  denticulated  or  armed.  Cleft  of  mouth  rather  oblique.  Two 

dorsal  fins  :  three  anal  spines.    Scales  of  moderate  size.    Pyloric  appendages  few. 

Genus,  1 — Lates,  Ciiv.  and  Val. 

Brcmchiostegals  seven :  pseudohramchim.  Body  oblong  and  somewhat  compressed.  Preorhital,  and  sJioulder 
hone  serrated :  preopercle  toith  strong  spines  at  its  angle,  and  denticulated  along  its  horizontal  limb  :  opercle  spinate. 
Teeth  viUiform  on  jaivs,  vomer,  and  palatine  bones,  tongue  smooth.  Two  dorsal  fins  united  at  their  bases,  the  first 
with  seven  or  eight  spines,  the  anal  with  three :  caudal  rounded.  Scales  finely  ctenoid,  and  of  moderate  size.  Ccecal 

pylori  few. 

Geographical  distribution.  Mouths  of  the  Nile  :  fi-om  the  coasts  of  Sind  throughout  the  seas  of  India  to 
the  Malay  Archipelago,  China,  and  Australia. 

Uses.  Besides  being  in  most  places  excellent  as  food,  their  air-vessels  or  sounds  are  di-ied,  and  appear  in 
commerce  as  rough  isinglass,  much  of  which  is  exported  from  India  to  China,  and  some  to  Europe.  Cantor 

observes  that  this  fish  "  yields  isinglass  in  the  Straits,  but  little  is  collected,  partly  on  account  of  the  comparative 
scarcity  of  the  fish,  and  partly  owing  to  the  thinness  of  the  air-vessel.  That  of  a  large  sized  fish  when  di-ied 

weighs  uj)wards  of  one  ounce." 

SYNOPSIS  OF   INDIVIDUAL  SPECIES.* 

1.     Lates  calearifer  D  7— S/xx-Taj  ̂ -  8-o>  ̂ -  1-  ̂^-     Colour  greyish.     Seas  of  India,  China,  and  Australia. 

1.    Lates  calearifer,  Plate  I,  fig.  1. 
Holocenirus  calearifer,  Bloch,  t.  244. 
Perca  calcar,  Bl.  Schn.  p.  89. 
Perca  pandoomenoo,  Russell,  Fish.  Vizag.,  ii,  p.  23,  f.  131. 

Holocentrus  heptadactylus,  Lacep.  iv,  pp.  3-14,  391. 
Goius  vacti,  Ham.  Buch.  Fish.  Ganges,  pp.  86,  369,  pi.  16,  f.  28. 

Lates  nohilis,  Cuv.  and  Val.  ii,  p.  96,  f.  13;  Richardson,  Ich.  China,  p.  222;  Bleeker,  Perc.  p.  27;  Cantor, 
Catal.  Mai.  Fish.  p.  1 ;  Hageman,  Nat.  Tyds.  Ned.  Ind.  18-51,  p.  348. 

Lates  calearifer,  Giii^ther,  Catal.  Fish,  i,  p.  68  &  P.Z.S.  1870,  p.  824;  Day,  Fishes  of  Malabar,  p.  2. 
Plectropoma  calearifer,  Bleeker,  Atl.  Ich.  Perc.  t.  xlv,  fig.  3. 

Dangara,  Sind. ;  Nnddee-meen  or  Nair-meen,  Mai. ;  Paiimee-meen  or  Koduwa,  Tarn. ;  Pandu  hopah  or 

Pandu  menu,  Tel.;  Durruah  and  Beklcut,  Ooriah ;  Begti,  Beng. ;  Nga-tha-dyk,  Arrac ;  Korul,  or  if  large  Baor, 
Chittagong ;  Todah,  Andam. ;  Goclc-up  of  Europeans. 

B.  vii,  D.  7— 8/„1tt,  P.  17,  V.  1/5,  A.  t,%,  C.  17,  L.  1.  52—60,  L.  tr.  6—7/13,  Cajc.  pyl.  3. 

Length  of  head  fi-om  3/11  to  1/4,  of  caudal  1/5  to  1/6,  height  of  body  3/10  to  3/11  of  the  total  length. 
Eyes — diameter  1/5  to  1/6  of  the  length  of  the  head,  from  1  to  1\  diameters  from  end  of  snout,  and  3/4  of  a  dia- 

meter apart.  In  the  immature  the  eye  is  comijaratively  larger.  The  maxilla  extends  to  below  the  posterior 
edge  of  the  orbit.  Preorbital  and  preopercle  finely  serrated,  the  latter  with  an  obtuse  angle,  having  a  large  tooth 
directed  backwards,  and  three  smaller  but  strong  denticulations  along  its  lower  edge :  opercular  spine  weak. 

Shoulder  bone  serrated.  Teeth — viUiform  on  jaws,  vomer,  and  palatines.  Fins — dorsal  spines  strong,  the  third 
the  highest,  equalling  about  the  length  of  the  post-orbital  portion  of  the  head,  from  it  they  decrease  :  third  anal 

spine  longest  and  strongest,  their  proportionate  lengths  varying  according  to  age,  thus  at  foui-  inches  long  the 

*  Althongh  only  one  species  of  this  Genus  has  been  rlescribed  from  India,  it  will  be  necessary  here  to  indicate  the  mode  which 
will  be  pursued  in  this  work  as  to  the  position  of  each  individual  in  Genera  which  possess  more  than  one.  An  excellent  method  is  to 
begin  with  that  form  which  is  most  typical :  a  second  plan  is  to  commence  with  those  having  the  greatest  affinity  to  the  preceding  Genus 
and  finish  with  those  closely  allied  to  the  following  one,  in  which  case  the  most  ty]3ical  forms  are  in  the  middle:  the  third  and  least  scien- 

tific is  what  I  propose  adopting  in  order  to  facilitate  reference,  it  is  to  place  first  those  possessing  the  largest  number  of  spines,  rays  and 
scales,  and  continuing  this  plan  throughout  the  Genus.  Colour  will  not  be  adopted  for  reasons  advanced  under  the  next  Genus. 
(See  page  9.) 
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second  spine  is  3/-4  as  lon[T  as  the  tliird,  but  at  20  inclies  it  is  not  above  1/4  so  long:  pectoral  shorter  than 

ventral,  and  rounded  :  caudal  fan-shaped.  Air  vessel — thin,  but  furnishes  a  good  isinglass.  Colours — grey,  with 
a  dash  of  green  along  the  back,  and  silvery  on  the  abdomen  :  during  the  monsoon  time  it  has  a  tinge  of  purple. 

The  immatm-e  are  usually  darker  than  the  adults. 

Having  examined  Bloch's  typical  specimen  stiU  at  Berlin,  I  find  that  it  has  as  he  states  D.  7/J„. 
Deformities  in  this  fish  are  by  no  means  rare.  In  one  case  the  last  few  dorsal  rays  were  deflected  to  the 

left  side  of  the  free  portion  of  the  tail,  and  had  there  become  continuous  at  their  bases  with  the  anal  spines, 

which  were  likewise  inserted  along  the  same  portion  of  the  fish,  whilst  the  anal  rays  were  in  their  natm-al  position. 
It  is  very  remarkable  how  in  fishes  which  have  died  and  stiffened  with  their  mouths  open,  and  the  opercles 

and  branchial  rays  distended,  the  appearance  of  the  head  becomes  much  changed,  whilst  it  is  difiicult,  or  impos- 

sible to  subsequently  bring  them  back  to  their  normal  shape.  Thus  the  profile  of  the  head  becomes  more 

horizontal,  whilst  the  posterior  extremity  of  the  maxilla  does  not  reach  so  far  back  as  when  the  mouth  had  been 

natui-ally  closed. 
Hahitat. — Seas,  backwaters,  and  mouths  of  tidal  rivers  in  the  East,  up  which  last  it  often  ascends  long 

distances  to  prey  upon  its  weaker  neighbours.  It  is  excellent  eating  when  from  the  vicinity  of  large  rivers.  It 

salts  well,  and  from  it  some  of  the  best  '  Tamarind-fish'  is  prepared.* 

Second  group — SerraDina.t 

Form  of  body  oblong,  sometimes  elevated.    Opercles  serrated  or  armed.    Cleft  of  mouth  rather  oblique, 
One,  or  more  rarely  two,  dorsal  fins. 

Genus,  2 — Ceomileptes,  Swains. 

SerranicJdJiys,  Bleeker :  Lioperca,  GUI. 

BrancMostegals  seven :  pse%ulohranckue.  Body  ohlong,  comfressed.  Eyes  lateral,  of  moderate  size.  Preopercle 

iinth  its  vertical  limb  finely  serrated,  its  Iwrizontal  one  entire.  Opierele  tvith  two  or  three  spines.  Teeth  fine  in  the 

jaivs,  vomer,  and  palate,  no  canines :  internal  row  in  maxilla  not  fixed.  Dorsal  fin  elevated,  having  ten  or  eleven 

spines,  anal  ivith  three :  caudal  rounded.     Scales  small,  cycloid. 

SYNOPSIS   OP   INDIVIDUAL  SPECIES. 

1.     Cromileptes  altwelis,  D.  f|:ii,  A.  i^.Vo'  L.  r.yf.     Upper  profile  of  head  concave.     Covered  with 
widely  separated,  black,  white-edged  spots.     Seas  of  India  to  China  and  beyond. 

The  above  fish  apparently  belongs  to  the  group  Percina  and  may  be  a  Lates.  It  is  from  a  figure  amoriget  the  beautiful 
.collection  of  coloured  drawings  made  on  the  Coromandel  coast  of  India  by  n.itive  artists,  under  the  immediate  supervision  of  Sir  Walter 
Elliot,  K.S.I,  of  the  Madras  Civil  Service,  who  has  most  liberally  placed  the  whole  of  them  at  my  disposal  for  the  puqiose  of  this  work. 
I  have  had  it  engraved  in  order  to  direct  the  attention  of  inquirers  in  India  to  it. 

t  Bleeker  iRevis.  des  cspcc.  Iiul-Arch.  dn  groupe  iles  Epinephclini,  1873)  divides  the  Epinephelini  (Serranini,  pt.)  as  follows:— 
I.  Dorsal  fin  single  or  but  slightly  notched.    Jaws  and  opercles  scaled.    Caudal  fin  with  15  divided  rays. 
A.  Forehead,  snout  and  suborbitals  scaleless.  Jaws  with  canines,  which  in  the  mandibles  are  both 

anterior  and  lateral. 

1.  Paraserranus, 'R]kr.  Mandible  scaleless.  Inner  row  of  teeth  immoveable.  Preopercle  with  a  spine  directed  backwards. 
Dorsal  with  10  spines;  dorsal  and  anal  scaleless.     Scales  of  moderate  size,  ctenoid. 

2.  Vm-iola,  Swaiiis.=Pseudoserranus,  Klunz.  Mandible  scalelc.'is.  Inner  row  of  teeth  moveable.  Preopercle  feebly  serrated, 
without  any  spine.     Dorsal  with  9  spines  :  dorsal  and  anal  scaled.     Scales  very  small,  ctenoid. 

3.  Paracanthistius,  G\n=Plectropoma,  Gill  (Cuv.  and  Val.  ex.  parte).  Mandible  scaled.  Inner  row  of  teeth  moveable. 
Preopercle  with  its  lower  edge  denticulated,  the  denticulations  directed  anteriorly.  Dorsal  with  from  6  to  13  spines:  dorsal  and  anal  fins 
with  scaly  ba.ses.     Scales  very  small,  ctenoid  in  the  immature. 

B.  Forehead  and  lower  jaw  scaled.  Inner  row  of  teeth  in  the  jaws  moveable  :  mandibles  without  lateral canines.    Dorsal  and  anal  fins  scaled.    Scales  small. 

1.  Epine2>helus,  Rloch=CeiAiilcri)lwlis,  Bl.Sclm.;  Lahroperca,Mycieroperca,Bodiamts,Ennea^entrus,Febro'metopon,Promic'rops, 
Schistoms,  and  Menephoms,  Gill  ;  Prospiims,  Poey;  PriacanthicUhys,  Day.  Teeth  on  vomer,  and  palate  :  canines  in  the  premaxillaries. 
Dorsal  with  9  to  11  spines.     Scales  ctenoid  or  cycloid. 

2.  Cromipeltes,  Sw!ims.=Serranichtliys,B\kT. ;  lAoperca,  GUI.  Teeth  on  vomer,  and  palate :  no  canines  in  the  jaws.  Dorsal 
with  10  or  11  spines.     Pro  hie  anteriorly  concave.     Scales  cycloid. 

3.  Anyperodon,  Qunthei=Cema,Bp.?  Palate  edenttdous :  no  canine*  in  the  mandibles.  Dorsal  with  11  spines.  Scales ctenoid. 
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1.    Cromileptes  altivelis,  Plate  I,  fig.  2. 
Seiranus  altivelis,  Cuv.  and  Val.  ii,  p.  324,  pi.  35;  Richards.  Ich.  China,  p.  230;  Bleeker,  Perc.  p.  33; 

Cantor,  Catal.  p.  10;  Gunther,  Catal.  i,  p.  152;  Kner,  Denks.  Ak.  Wiss.  Wien.  sxiv.  t.  i,  f.  1. 
Cromileptes  altivelis,  Swains.  Fish,  ii,  p.  201  ;  Bleeker,  Atl.  Ich.  Perc.  t.  44,  f .  3  &  Epinephelini,  p.  26. 

B.  vii,  D.  \i:\i,  P.  18,  V.  1/5,  A.  ̂   l,  C.  17,  L.  r.  '^i^ifj',  L.  tr.  3G/-. 

Length  of  head  2/7,  of  caudal  about  1/5,  height  of  body  2/7  of  the  total  length.  Eyes — diameter  from 
1/5  to  2/11  of  the  length  of  head,  rather  above  1  diameter  from  the  end  of  snout,  and  3/4  of  a  diameter  apart. 

Upper  profile  of  head  concave.  Mouth  elongated  and  pointed,  with  the  lower  jaw  much  the  longer.  The 
maxilla  reaches  to  below  the  last  third  of  the  orbit.  Vertical  limb  of  preopercle  serrated ;  its  lower  limb,  also  sub- 

and  iuter-opercles  entire.  Opercular  spines  not  well  developed.  Teeth — villiform  in  the  jaws,  the  outer  row  in 
the  maxilla,  and  inner  in  mandibles  rather  larger  than  the  rest.  Fins — dorsal  spines  moderately  strong,  the  last 
beino-  slightly  longer  than  those  preceding  it,  but  only  2/3  or  3/4  as  high  as  the  highest  dorsal  ray;  soft  portions 
of  dorsal  and  anal  fins  angularly  rounded,  and  much  elevated :  pectoral  as  long  as  the  head :  ventrals  reach 

the  anus  :  second  anal  spine  stronger  than  but  not  quite  so  long  as  the  third  :  caudal  fan-shaped.  Scales — cycloid, 
aljout  22  rows  between  the  base  of  the  sisth  dorsal  spine,  and  the  lateral-line.  Colours — head  and  body  greyish 
becominn-  lio-hter  on  the  abdomen  :  fins  grey  :  everywhere  covered  with  round,  black,  white-edged  spots,  those 
on  the  body,  dorsal,  and  caudal  fins  being  the  largest.  Bleeker  observes  that  the  magnitude,  and  number  of  the 
spots  varies  with  the  size  of  the  specimen. 

Hiihitat. — Seas  of  India  to  the  Malay  Arcliipelago  and  China.  The  specimen  figured  was  taken  at  the 
Nicobars  by  the  late  Dr.  Stoliczka.  It  is  about  9  inches  in  length.  Cuv.  and  Val.  type  skin  has  only  10  spines 
as  in  this  case  exists  in  my  specimen. 

Genus  3 — Sereanus,*  Cuv. 

EpinepJielus,  sp.  Bloch  :  CephalopJwlis,  sp.  Bl.  Schn. :  Paraserranus  and  SerranicJitJiys,  Blkr.  :  Lahroi^erca, 
Mijderoperca,  Bodianus,  Enneacentrus,  Petrometopon,  Promicrops,  Schistorus,  and  Meneplwrus,  GUI :  Prospinus, 
Poey :  Priacanthiahthys,f  Day. 

BrancJdostegals  seven :  pseudohrancMm.  Eyes  lateral,  of  moderate  size.  Preojiercle  tvith  its  vertical  limb 
more  or  less  serrated,  its  horizontal  one  generally  entire,  opercle  with  two  or  three  flat  spines.  Teeth  villiform  in  the 
iaws,  vomer,  and  palate :  canines  present.  Tongue  smooth.  Eorsal  fin  single,  having  from  eight  to  twelve  spines: 
anal  with  three :  caudal  cut  square,  ohliquely,  emarcjinate,  or  rounded.  Scales  small,  ctenoid  or  cycloid.  Pyloric 
appendages  many,  in  moderate  numbers,  orfeiv. 

"  Cavolini  and  Cuvier  have,  after  repeated  examinations,  described  the  smooth  Serranus  (S.  cahrilla),  and 
some  other  species  of  this  genus  as  true  hermaphrodites,  one  portion  of  each  lobe  of  I'oe  consisting  of  true  ova, 
the  other  part  ha-ving  all  the  appearance  of  a  perfect  milt,  and  both  advancing  to  maturity  simultaneously.  A 
structure  of  a  different  kind  which  must  be  considered  as  accidental,  has  been  observed  by  others  in  the  perch, 
mackerel,  carp,  cod,  whiting,  and  sole.  Tliis  occasional  malformation,  to  speak  in  a  popular  phrase,  consists  of  a 

lobe  of  hard  female  roe  on  one  side,  and  of  soft  male  roe  on  the  other  side  of  the  same  fish. "J 
The  colour  of  these  fishes,  which  varies  so  extensively  ip  the  same  species,  can  hardly  be  accepted  as  a 

trustworthy  guide  for  grouping.  The  form  of  the  preopercle  is  not  invariably  identical  in  every  specimen 
of  the  same  species,  or  even  on  the  opposite  sides  of  a  fish  :  whilst  a  spine  is  occasionally  present  at  its  angle 
in  the  immature,  becoming  more  or  less  absorbed  in  the  adult.  The  sub-  and  inter-opercles  may  be  serrated  or 
smooth  in  the  same  species  as  observed  in  Serramis  boenach.  The  fins  also  alter  with  age,  owing  to  the  spines 
not  increasing  in  length  so  rapidly  as  the  rays,  consequently  they  may  be  comparatively  shorter  in  the  adult 
than  in  the  young.  Even  the  rays  in  the  mature  fish  are  found  less  in  their  proportionate  height  to  the  entire 
lencrth  of  the  specimen,  than  they  are  in  the  immatiire.  The  same  thing  occurs  in  respect  to  the  anal  spines, 
the  second  is  sometimes  the  longest  in  the  immature  but  becomes  shorter  than  the  third  in  the  mature,  and  this 
appears  to  be  most  frequent  when  the  second  spine  is  the  strongest,  augmenting  in  thickness  whilst  the  third 
increases  in  length.  Occasionally  there  is  an  excess  of  one  spine  and  a  deficiency  of  a  ray  in  the  dorsal  fin,  the 
first  of  the  rays  having  apparently  taken  on  a  spinous  character,  as  is  seen  more  distinctly  in  some  of  the 
Spaeidj;.  The  nimibers  of  rows  of  scales  is  very  important  amongst  these  fishes,  as  so  ably  pointed  out  by 
Bleeker,  and  many  a  mistake  in  identification  would  have  been  saved,  had  his  plan  been  adopted,  which  is  to 
give  the  numbers  of  transverse  rows  going  to  the  lateral-line  from  both  above  and  below.  As  an  example  I 
would  point  to  the  Serranus  Sonnerati,  so  easily  distinguished  when  this  plan  is  followed,  but  apparently  so 
diflioult  where  it  is  not  attended  to. 

Geographical  distribution. — The  seas  of  temperate  and  tropical  regions.  The  members  of  this  genus  in 
India  may  be  considered  as  entirely  marine,  a  few,  it  is  true,  ascend  rivers  not  for  breeding  but  predaceous 
purposes,  restricting  their  range,  however,  to  within  tidal  influence. 

*  Fishes  of  this  genus  are  termed  CuUawah,  Tarn. 
f  In  the  Proc.  Zool.  Soc.  1868,  p.  193,  I  deseribed  FriacanthiclitJajs  Maderaspatensis  as  the  type  of  a  new  gentis  having  a  long 

serrated  spine  at  the  angle  of  the  preopercle,  and  also  a  serrated  ventral  one,  D.  |i,  A.  f,  L.  1.  70,  L.  r.  above  lOU.  Dark  violet,  with 
two  light  blue  longitudinal  bands.  Dr.  Giinther  suggests  that  it  is  the  young  of  Serranus  lati/asciatus,  Temm.  &.  Schleg.  which  is  by 
no  means  improbable,  my  largest  specimen  having  been  under  two  inches  in  length. 

%  Yarrell,  British  Fishes,  i,  p.  11. 
C 
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Uses.  Good  as  food,  but  coarse  wlien  very  large.  Isinglass  is  obtained  from  tbeii-  air-vessels,  but  the 
amount  is  uot  very  great. 

SYNOPSIS  OF  SPECIES. 

1.  Serranus  Stdllcd-iv,  D.  ii,  A.  j^_-g,  L.  r.  f|§,  L.  tr.  14/-10.  Preopercle  emarginate,  and  its  vertical 
border  serrated.  Caudal  rounded.  Reddish,  with  four  vertical  bands  on  the  body  :  head  and  anterior  half  of 

body  spotted  with  red,  or  reddish  yellow.     Coasts  of  Sind  and  Aden. 
2.  (S'erra?Hts  rtre«?of((«,  D.  yJ.Vs) -A.,  f,  L.  r.  105,  L.  tr.  19/47.  Preopercle  shghtly  emarginate:  vertical 

limb  serrated,  having  coarser  teeth  at  its  angle.  Caudal  emarginate.  Reddish-brown,  with  hexagonal  markings 
over  the  head,  body,  and  fins,  which  latter  have  dark  margins  edged  with  white.  From  Aden  throughout  the 
seas  of  India  to  the  Malay  Archipelago. 

.3.  Serranus  Waandersi,  D.  if,  A.  -|-,  L.  r.  i|-g,  L.  tr.  25/.56.  Upper  two  thirds  of  body,  dorsal  fin,  and 
upper  third  of  caudal  covered  with  hexagonal  or  rounded  blotches.     Seas  of  India  to  the  Malay  Arcliipelago. 

4.  Serranus  Uneatus,  D.  tt-ts'  -^-  ¥-¥'  L.  r.  iff,  L.  tr.  28/48.  Cfec.  pyl.  above  50.  Preopercle  with 
several  denticulations  at  the  angle,  rather  well  developed.  Caudal  rounded.  Brown,  with  fom%  five,  or  more 
blue  longitudinal  bands.     India  and  China,  attaining  at  least  four  feet  in  length. 

5.  Serranus  merra,  D.  li-Vrj  A.  -J,  L.  r.  ff,  L.  tr.  16/32.  Preopercle  rounded,  its  vertical  margin 
serrated,  most  coarsely  at  its  angle.  Pectoral  fin  as  long  as  the  head  :  caudal  rounded.  Redilish-brown 
everywhere  covered  with  large  brown  spots. 

6.  Serranns  hexagmiatus,  D.  yJ-TT>  -A-  f,  L-  i'-  Wi  L.  tr.  13/16.  Ca;c.  pyl.  32.  Preopercle  with  strongest 
serrations  at  the  angle.  Caudal  rormded.  Brown,  covered  with  large  hexagonal,  or  rounded  spots.  Red  Sea, 
East  coast  of  Africa,  seas  of  India,  Malay  Archipelago  to  the  Pacific. 

7.  Serranus  macuhitus,  D.  ii,  A.  J,  L.  r.  y^e^  J^  tr.  20/45.  Preopercle  rounded,  vertical  limb  serrated, 
and  most  coarsely  at  its  rather  produced  angle.  Second,  and  third  dorsal  sjiines  as  long  as  the  post-oi-bital 
portion  of  the  head,  and  longer  than  the  I'ays.  Deep  grey  with  round  black  spots  on  the  head  and  some  of  the 
fins,  becoming  oval  in  the  anterior  half  of  the  body,  and  rather  sinuous  on  its  posterior  half.  Coromandel  coast 
of  India,  and  the  Andaman  islands. 

8.  Serranus  jlavo-cceruleus,  D.  T¥-rT»  ̂ -  !>  ̂-  ̂-  Trf'  ̂ -  ̂ ^-  22/.  Serrations  on  preopercle  weak,  strongest 

at  its  angle.  Caudal  slightly  emarginate.  Pui-plish-blue,  tail  and  fins  gamboge-yellow,  ventral  and  anal  with 
black  tips.     From  the  East  coast  of  Africa  throughout  the  seas  of  India. 

9.  Serranus  fasciatus,  D.  |J,  A.  f,  L.  r.  If.  Preopercle  rather  strongly  serrated,  most  so  at  its  angle. 
Caudal  rounded.  Reddish  or  yellowisli  with  indistinct  vertical  bands  :  dorsal,  and  caudal  fins  may  be  black 

edged.     From  the  Red  Sea,  thi-ough  those  of  India  to  the  Malay  Archipelago  and  beyond. 
10.  Serranus  tumilahris,  I),  ii,  A.  |,  L.  r.  fl,  L.  tr.  21/.  Preopercle  sen-ated.  Caudal  rounded. 

Greyish-olive,  darkest  along  the  back.  Body,  and  head  covered  with  irregnlarly-sized  pearly-white  spots,  whilst 
a  black  line  exists  on  the  maxilla.  Fins  dark  gi'cy,  externally  nearly  black;  the  margins  of  the  pectoral, 
ventral,  soft  dorsal,  and  caudal  have  a  very  narrow  white  border.  The  whole  of  the  dorsal  fin  with  white  spots, 
as  on  the  body.     East  coast  of  Afi-ica,  seas  of  India,  and  Burma,  to  the  Malay  Archipelago. 

11.  Serranus  diacanflms,  D.  ii:i|,  A.  -5!^,  L.  r.  VV".  L.  tr.  20/45.  Ciec.  pyl.  11.  Preopercle  with  strong 
teeth  at  its  angle.  Pinkish-brown  on  the  back,  rose  coloured  on  the  abdomen.  Six  vertical  dark  bands,  the  first 
on  the  head.  Fins  with  dark  margins.  Found  throughout  the  seas  of  India  to  Java.  Is  very  common  in  Sind, 
and  specimens  reach  18  inches  or  more  in  length. 

12.  Serranus  sexfasciatus,  D.  ii,  A.  f .  Two  spinate  teeth  at  the  angle  of  the  preopercle.  Brownish, 
with  six  vertical  bands,  and  some  irregular  spots  on  the  body.  Dorsal,  caudal,  and  anal  yellow  with  black  spots. 
Seas  of  India  to  the  Malay  Archipelago. 

13.  Serranus  lanceolatus,  D.  xi-Vsi  ̂ -  t'  L.  r.  Vo°,  L.  tr.  20/52.  Cajcal  pylori  numerous,  but  very 

short.  When  young  it  is  gamboge  yellow,  with  five  blackish-blue  cross  bands.  Fins  yellow  -with  black  bands, 
and  spots.  As  it  becomes  adult  the  bands  become  broken  up  into  irregular  mai'kings,  and  the  yellow  colour 
disappears,  except  from  the  fins,  in  which  the  black  becomes  also  broken  up  into  black  spots.  East  coast  of 
Africa,  seas  of  India  to  the  Malay  Archipelago.  Very  numerous  at  Kun-achee  :  it  attains  a  large  size. 

14.  Serranus  erijthrurus,  D.  ii,  A.  f .  Preopercular  border  rounded,  and  finely  serrated  in  its  vertical 

portion.  Fins  rounded.  Head,  and  back  greenish  shot  with  red ;  under  sui-face  of  the  body  silveiy.  Dorsal 
greenish  ;  pectorals,  ventrals,  and  anal  yellowish  ;  tail,  and  free  portion  of  caudal  reddish.  Specimen  8  inches 
in  length,  but  said  to  attain  4  feet.     Malabar. 

15.  Serranus  Malaharicus,  D.  ri-^r^  A.  f,  L.  r.  W>  L.  tr.  19/50.  dec.  pyl.  50-60.  Vertical  limb  of 
preopercle  serrated,  strongest  at  tlie  angle.  Fins  rounded.  Brownish,  with  about  eight  cross  bands,  the  first 
over  the  head,  the  second  over  the  nape.  Head,  and  body  covered  with  large  round  yellow  spots,  that  usually 
become  brown  in  dead  specimens ;  yeUow  spots  also  on  the  dorsal  fin,  which  sometimes  coalesce  and  form  bands. 
East  coast  of  Africa,  seas  of  India  to  the  Philippines.     It  attains  a  very  large  size. 

16.  Serranus  corallicola,  D.  ri-^TJ  A-  h  L.  r.  f|.  Greyish-brown  with  black  spots.  Madras  to  the 
Mi  Jay  Archipelago. 

17.  Serramis  salmoides,  D.  ts.\^,  A.  f,  L.  r.  ̂ -^,  L.  tr.  24/50.  Vertical  limb  of  preopercle  serrated, 
with  three  or  four  coarse  teeth  at  the  angle.  Fins  rounded.  Brownish  yellow  :  body,  and  fins  entirely  covered 

with  black,  or  yellow  spots.     From  the  Red  Sea,  through  the  seas  of  India,  to  the  Malay  Ai'chipelago. 
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18.  Serranus  semipunctatus,  D.  W,  A.  f .  The  serrations  on  tlie  preopercle  are  fine.  Caudal  rounded. 

Body  with  six,  or  seven  broad  cross  bands  ;  head,  and  fins  only  are  spotted.     Pondiclierrj',  to  1  foot  in  length. 
19.  Serranus  sunimana,  D.  -li-Ve,  A.  f.  Canine  teeth  small.  Preopercle  serrated,  with  a  shallow  notch 

above  its  angle.  Second  anal  spine  longest  and  strongest :  caudal  rounded.  Brown,  body,  and  vertical  fins 
covered  with  small,  round,  white  dots.  Scarcely  any  spots  on  the  head  :  a  black  streak  above  the  maxilla. 
Red  Sea,  East  coast  of  Africa,  and  Andaman  Islands,  where  it  is  very  common. 

20.  Serranus  dermocMrus,  D.  W,  A.  f ,  appears  to  be  a  variety  of  the  last  species.     Malabar. 
21.  Serranus  morrhua,  D.  -^i-,  A.  f ,  L.  r.  J-fg-,  L.  tr.  21/46.  Preopercle  with  three  strong  teeth  at  its 

angle.  Caudal  rounded.  Greenish-olive,  becoming  dull  yellow  on  the  abdomen  ;  several  irregular  bluish-white 
bands  radiate  from  the  orbit,  or  exist  on  the  head,  whilst  others  are  seen  on  the  body.  Red  Sea,  seas  of  India 
to  Japan. 

22.  Sermmis  angularis,  D.  y^-Vei  -^-  fi  Ca?c.  pyl.  13-14.  Three  strong  denticulations  at  the  angle  of 
preopercle.  Caudal  lunate.  Greyish,  head  and  body,  covered  with  large  closely-set  yellow  spots.  Fins  spotted, 
all,  except  the  pectoral,  with  black  white-edged  margins.     Andamans. 

23.  Serranus  fusaoguitatus,  D.  ti-Vt)  ̂ -  f'  L.  r.  ̂ ^,  L.  tr.  22/.56.  Canine  teeth  feeble  in  the  upjier  and 
not  apparent  in  the  lower  jaw.  Vertical  limb  of  preopercle  rather  strongly  serrated,  but  more  coarsely  at  its 
ano-le :  tliird  anal  spine  longest,  but  not  so  strong  as  the  second  :  caudal  rounded.  Greyish,  with  brown  spots 
of  a  larger  or  smaller  size  irregularly  disposed.     East  coast  of  Africa  :  Andaman  Islands. 

24.  Serranus  grammicus,  D.  \^,  A.  f,  L.  r.  -fgi,  L.  tr.  17/44.  Preopercle  serrated,  more  coarsely  at  its 
angle.  Caudal  fin  cut  nearly  square.  Greyish,  with  three  narrow  black  bands  ;  the  superior  passes  from  the 

upper  edge  of  the  orbit  to  the  last  dorsal  spine ;  the  second  from  the  upper  thii-d  of  the  orbit  over  the  superior 
opercular  spine  to  the  base  of  the  sixth  dorsal  ray ;  and  the  third  from  the  lower  edge  of  the  orbit  to  below  the 
middle  opercular  spine,  and  on  to  the  upper  third  of  the  caudal  fin,  where  it  takes  the  form  of  rounded  blotches. 
Dorsal  fin  vrith  a  row  of  black  spots  along  its  centre,  and  edged  with  black ;  anal,  and  caudal  edged  with  black, 
the  latter  with  numerous  black  spots.     Madras,  to  at  least  16  inches  in  length. 

25.  Serranus  boenacJc,  D.  t6?-j-8-)  -^-  s^-e^  ̂ -  ̂ -  95,  L.  tr.  22/43.  Preopercle  most  coarsely  serrated  at  its 
angle.  Caudal  rounded.  Yellowish-brown  :  snout  pale  blue  :  lips,  and  thi-oat  spotted  with  a  darker  blue  :  and 
about  five  fillets  of  the  same  colour  diverge  from  the  orbit  and  cross  the  opercles.  Tortuous  blue  lines  along 
the  body.     Seas  of  India  to  the  Malay  Archipelago,  and  China. 

26.  Serranus  miniatus,  D.  Ts^Tei  ̂ -  ̂ -Voi  L.  r.  yy ,  L.  tr.  14/40,  Cfec.  pyl.  12  (Madras)  to  16  (Andamans). 
Sub-  and  inter-opercles  serrated,  as  is  also  the  vertical  limb  of  the  preopercle :  opercle,  with  three  spines,  the 
upper  the  shortest.  Caudal  rounded.  Scarlet :  body,  cheeks,  dorsal,  caudal,  and  anal  fins  covered  with  large 
blue  spots.  Two  dark  streaks  from  the  orbit  along  the  snout :  fins  darkest  at  their  outer  edges.  Two  rows  of 

lai-ge  Islue  spots  along  the  hard  dorsal,  and  six  or  eight  over  the  soft,  and  the  anal.  Madras,  Andamans,  to  the 
Malay  Archipelago. 

27.  Serranus  giittatus,  D.  x^^to-,  A.  -^l-^,  L.  r.  \%^,  L.  tr.  21/43,  Csec.  pyl.  8.  Preopercle  not  emarginate : 
edge  very  slightly  if  at  all  serrated.  Browiaish-black,  head,  body,  and  all  the  fins  with  round  blue  black-edged 
spots,  caudal,  anal,  and  the  posterior  half  of  the  dorsal  with  a  white  edge.  Red  Sea,  seas  of  India  to  the  Malay 
Archipelago,  China,  and  Australia. 

28.  Serramis  leopardus,  D.  t7''t5'  -^-  s-s'  -'-'•  "''■  5~oi  ̂ -  ti'-  10/26.  Reddish  or  yellowish  :  body  spotted  : 
a  dark  baud  from  the  eye  to  the  opercle :  one  or  two  more  over  the  free  portion  of  the  tail,  and  an  oblique  black 
baud  across  either  caudal  lobe.     Red  Sea,  through  the  seas  of  India  to  China. 

29.  Serranus  Sonnerati,  D.  ̂ ,  A.  f ,  L.  r.  iff,  L.  tr.  27/40,  Case.  pyl.  11  or  12.  Vertical  limb  of  pre- 
opercle finely  serrated :  caudal  rounded.  A  dull  lake  colour,  the  head,  and  jaws  covered  with  reticulated 

bright  blue  lines.  Some  very  indistinct  spots  over  the  whole  of  the  body.  Fins  lake  colour,  darkest  at  the 
edges.  Soft  dorsal,  anal,  and  caudal  sometimes  with  lightish  badly-marked  spots.  East  coast  of  Africa,  seas  of 
India  to  Sumatra,  and  the  Louisiade  Archipelago. 

30.  Serranus  Boelang,  D.  -fj^,  A.  -g\,  L.  r.  fa,  L.  tr.  18/36.  Preopercle  rounded,  and  its  vertical  border 
finely  serrated.  Purplish,  with  eight  or  nine  vertical  bands  on  the  body.  East  coast  of  Africa,  Andamans  to 
the  Malay  Archipelago. 

1.    Serranus  Stoliczkse,  Plate  I,  fig.  3. 

B.  vii,  D.  H-  P-  17,  V.  1/5,  A.  j^_^,  C.  17,  L.  r.  i§;},  L.  tr.  14/40. 
Length  of  head,  3/11  to  2/7,  of  caudal  2/11  to  1/6,  height  of  body  2/7  to  1/4  of  the  total  length,  ̂ yes- 

diameter  1/4  to  2/9  of  length  of  head,  1  diameter  from  end  of  snout  and  also  apart.  The  maxilla  extends  to 
below  the  posterior  1/.3  or  hind  edge  of  the  eye.  Vertical  border  of  the  preopercle  emarginate,  rather  coarsely 
serrated  most  so  at  its  angle,  its  lower  limb,  sub-  and  inter-opercles  entire.  Teeth — canines  in  both  jaws,  the 
outer  row  in  the  maxilla  and  the  inner  in  the  mandible  larger  than  the  vUliform  bands.  Fins — dorsal  spines, 
excluding  the  two  first,  of  about  equal  length,  and  from  two-fifths  to  half  the  height  of  the  body :  pectoral  as 
long  as  the  head  behind  the  middle  of  the  orbit,  and  much  longer  than  the  ventral  which  reaches  the  vent : 
second  anal  spine  strongest,  the  third  somewhat  the  longest,  equalling  the  third  of  the  dorsal  fin  :  caudal 
rounded.  Scales — cycloid,  extended  over  snout,  suborbitals  and  hind  half  of  maxilla.  Culours — light  brownish- 
red,  becoming  hyacinth-red  on  the  sides  and  below,  barred  with  four  vertical  darker  bands,  the  anterior 
proceeding  from  the  whole  base   of    the  spinous  dorsal,  these   bands  become  indistinct  in  large  specimens. 

C  2 
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Head,  and  body,  as  far  as  the  base  of  tlie  soft  dorsal,  and  anal,  spotted  with  reddish-orange  or  gall-stone  yellow, 
which  on  the  head,  and  sometimes  as  far  as  the  base  of  the  pectoral  fin,  are  in  hexagonal  blotches,  divided  by 
light  lines.  Base  of  pectoral  white  having  a  black  crescentic  band.  Under  surface  of  the  throat  and  chest 
with  large  black  marks  sometimes  enclosing  lighter  spaces.  Dorsal  fin  with  chestnut-brown  spots  :  some  white 
ones  on  the  caudal,  and  anal. 

I  have  dedicated  this  fish  to  the  memory  of  my  friend,  and  fellow  worker  in  zoology,  Dr.  Ferdinand 
Stoliczka,  whose  untimely  death,  due  to  excess  of  zeal  in  tlie  cause  of  Natural  History,  is  referred  to  in  the 
preface. 

Haiitat. — Coast  of  Sind,  very  common  at  Aden :  it  attains  at  least  12  inches  in  length,  the  specimen 
figured  is  0  inches  long. 

2.    Serranus  areolatus,  Plate  I,  fig.  4. 
Perca  areolafa,  Forsk.  p.  42. 

Perca  tmtvina,  Geoff.  Descr.  de  I'Eg.  pi.  20,  fig.  1. 
Serranus  taiwimis,  Geoft'.  Poiss.  d'Eg.  p.  201. 
Serranus  areolatus  (Japonicus),  Temm.  Schleg.  Fauna  Japon.  p.  8;  Cuv.  and  Val.  ii,  p.  .350;  Richards., 

Ich.  China,  p.  232 ;  Peters,  Wieg.  Ai-ch.  1855,  p.  235 ;  Giinther,  Catal.  i,  p.  149 ;  Klunzinger,  Verb.  z.  b.  Ges. 
Wien,  1870,  p.  675. 

Serranus  chlorostigma,  Cuv.  and  Val.  ii,  p.  352 ;  Giinther,  Catal.  i,  p.  151. 

B.  vii,  D.  T-J.Vs,  P.  15,  1/5,  A.  -I,  C.  19,  L.  r.  105,  L.  tr.  19/47. 

Length  of  head  3/10  to  2/7,  of  caudal  1/6,  height  of  body  1/4  of  the  total  length.  Eyes— diameter  1/5  to 
1/6  of  length  of  head,  Ii  diameters  from  the  end  of  snout  and  1  apart.  Lower  jaw  the  longer:  the  maxilla 
reaches  to  below  the  posterior  edge  of  the  orbit.  Vertical  limb  of  preopercle  obli([ue,  serrated,  and  with  much 
coarser  teeth  at  its  somewhat  produced  angle  :  sub-  and  inter-opercles  entire.  Central  opercular  spine  the  most 
developed.  Teeth — small  canines  in  both  jaws,  the  outer  row  in  the  maxilla,  and  the  imier  in  the  mandible,  rather 
larger  than  the  villiform  bands.  Fins — the  third  to  the  fifth  dorsal  spines  the  longest,  and  equal  to  the  highest 
rays  :  pectoral  as  long  as  the  head  behmd  the  middle  of  the  eyes  :  thii-d  anal  spine  1|  diameters  of  the  orbit 
in  length,  not  quite  so  strong,  but  longer  than  the  second  :  caudal  emarginate  :  in  some  specimens  the  outer 

I'ays  are  slightly  produced,  and  the  intermediate  portion  of  the  fin  is  cut  square.  Scales — slightly  ctenoid. 
Colours — reddish-brown,  -n-ith  hexagonal  markiiig-s,  formed  by  fine  bluish-white  lines,  which  exist  over  the  head, 
body,  and  fins,  the  last  have  dark  margins  edged  with  white.  In  Madi'as  and  Andaman  specimens,  the  markings 
on  the  fins  are  not  always  so  distinct,  whilst  there  is  generally  a  white  upper  half  to  the  last  third  of  the  caudal 
fin.     Sometimes  the  pectorals  are  of  an  uniform  yellow  and  not  marked. 

The  S.  clilorostigma  appears  to  be  this  species,  with  slightly  stronger  teeth  at  the  angle  of  its  preopercle 
than  seen  in  typical  S.  areolatus,  the  markings  are  the  same  but  lighter. 

Habitat. — Coasts  of  India,  from  the  Red  Sea  to  the  Malay  Archipelago,  attaining  a  considerable  size. 
Largest  sjaecimen  obtained  21  inches  in  length,  the  one  figm-ed  is  9  inches. 

3.     Serranus  Waandersi,  Plate  VIII,  fig.  1. 

Epinephelus  Waandersi,  Bleeker,  Atl.  Ich.  Perc.  t.  xi,  f.  3,  and  EpLnephelini,  p.  08. 

B.  vii,  D.  U,  P-  18,  V.  1/5,  A.  f,  C.  17,  L.  r.  «g:ii^,  L.  tr.  25/56. 

Length  of  head  3/11,  of  caudal  nearly  1/6,  height  of  body  4/15  to  1/4  of  the  total  length.  Ei/es — diameter 
2/9  (in  a  specimen  10  inches  long)  to  2/11  (in  a  specimen  20  inches  long)  of  length  of  head,  1^  diameters  from 
end  of  snout,  and  from  2/3  to  nearly  1  apart.  The  posterior  extremity  of  the  maxilla  reaches  to  below  the  middle 
of  the  orbit.  Vertical  limb  of  the  preopercle  rather  strongly  serrated,  more  especially  at  its  angle,  which  is  not 
produced,  its  lower  limb,  as  well  as  sub-  and  inter-opercles  entire  :  three  distinct  opercular  spines,  the  central 
one  being  the  most  developed.  Teeth — villiform,  with  an  outer  enlarged  row  in  the  upper  and  an  inner  in 
the  lower  jaw  :  small  canines  in  both  jaws  :  a  nai-row  band  along  the  centre  of  the  tongue.  Fins — dorsal  spines 
of  moderate  length,  increasing  to  the  fom-th  which  equals  from  2/5  ui  the  young  to  1/3  in  the  height  of  the  body 
below  it,  rays  rather  higher  than  the  spines,  soft  portion  of  the  fin  and  also  of  the  anal  rounded  :  pectoral 
longer  than  the  ventral,  and  equallmg  the  head  behind  the  middle  of  the  eye :  anal  spines  rather  strong,  the 
third  the  longest,  and  equal  to  four-fifths  that  of  the  highest  in  the  dorsal  fin  :  caud;d  cut  square  in  the  young, 

but  slightly  emarginate  in  the  adult,  owing  to  the  prolongation  of  the  outer  rays.  Scales — rather  strongly 
ctenoid,  and  thickly  covering  the  snout,  and  suborbital  ring  of  bones,  as  well  as  the  posterior  half  of  the  maxilla. 
Colours — dark  pm-plish,  lightest  on  the  abdomen,  the  whole  of  the  head  and  body  as  low  as  the  pectoral  fin,  the 
dorsal  and  upper  third  of  the  caudal,  covered  with  large  closely  approximating  rather  dark  edged  blotches  of 
yellow,  which  are  romided  or  hexagonal,  those  on  the  head  being  the  smallest.  Fins  a  little  darker  than  the 
body,  and  stained  with  black  at  their  edges  :  dorsal  with  a  white  margin  :  pectoral  orange,  upper  half  of  caudal 
lighter  than  the  lower  (Male). 

I  first  observed  this  species  in  the  Madras  Museum  in  1867,  where  it  was  labelled  iS'.  salmonoides.  I  find 
it  amongst  Sir  Walter  Elliot's  drawings.  Jerdon  (IMadr.  J.  L.  and  Sc.  1851,  p.  129)  remarks  under  the  head  of 
S.  suillus,  "  In  one  specimen,  of  which  I  possess  a  di-awing,  only  the  upper  half  of  the  caudal  is  spotted." 

Eahitat. — Seas  of  India  to  the  ̂ lalay  Archipelago,  attaining  at  least  2  feet  in  length,  the  specimen 
figured  is  10  inches  long. 
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4.    Serranus  undulosus,  Plate  II,  fig.  1. 

Eodianus  undulosus,  Quoy  and  Gaim.  Voy.  Freycinet,  Poiss.  p.  310  (not  Serranus  undulosus,  Cuv.  and 
Val.). 

Serranus  lineatus,  Cuv.  and  Val.  ii,  p.  312 ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  129 ;  Gunther,  Catal.  i, 

p.  156. 
Serraims  Aniboinensis,  Bleeker,  Amb.  and  Ceram.  p.  258 ;  Giinther,  Catal.  i,  p.  156. 
Epinephelus  undulosus,  Bleeker,  Epineplielini,  p.  65,  and  Atl.  Icli.  t.  228,  Pare.  t.  10,  f.  3. 

B.  vii,  D.  jJ.Vir,  P-  19,  V.  1/5,  A.  -g^.-^,  C.  17,  L.  1.  ca.  90,  L.  r.  iff,  L.  tr.  20/48,  Cjbc.  pyl.  above  50. 

Length  of  head  from  2/7  to  3/11,  of  caudal  1/6,  height  of  body  3/11  of  the  total  length.  Eyes — diameter 
1/4  to  1/5  of  length  of  head,  from  1  to  1  j  diameters  from  the  end  of  snout,  and  from  1/2  to  3/4  of  a  diameter 
apart.  The  maxilla  reaches  to  below  the  last  third  or  even  the  hind  edge  of  the  orbit.  Preopercle  serrated  along 
its  vertical  edge,  and  with  from  two  to  four  strong  denticulations  at  its  angle  which  is  rather  produced,  especially 
in  the  adult :  sub-  and  inter-opercles  entire.  Opercular  spines  distinct,  the  central  one  the  most  developed. 
In  the  fry  a  distinct  sprue  exists  at  the  angle  of  the  preopercle.  Teeth — one  or  two  rather  small  canines  on  both 
sides  of  the  symphysis  in  either  jaw,  those  in  the  upper  the  larger :  outer  row  of  teeth  in  maxilla,  and  inner  in 
the  mandible  larger  than  the  vrllifomi  bands.  Fins — dorsal  spines  of  moderate  strength,  the  third  to  the 
fifth  the  longest,  equal  to  the  distance  between  the  hind  edge  of  the  orbit  and  the  upper  opercular  spine,  and 
nearly  as  high  as  the  rays  :  pectoral  and  ventral  of  about  the  same  size,  and  equal  to  the  postorbital  length  of  the 
head :  second  anal  spine  the  strongest  and  nearly  as  long  as  the  third,  which  equals  one  and  a  third  diameters  of 
the  orbit  in  length.  Soft  portions  of  dorsal  and  anal  fins  somewhat  rounded  :  caudal  cut  square  in  the  adult,  but 
rather  rounded  in  the  young.  Scales — ctenoid.  Colours — reddish-grey,  becoming  lighter  on  the  abdomen  : 
numerous  oblique  nan-ow  brown  (blue  ?)  bands  of  varying  length,  and  usually  somewhat  sinuous  above  the  lateral- 
line  not  following  the  course  of  the  scales,  whilst  they  are  more  or  less  horizontal  below  it :  dots  and  yellow 
lines  on  the  head  :  fins  rather  dark,  and  stained  at  their  edges. 

I  place  this  sjjecies  as  iS'.  undulosus,  in  accordance  with  Bleeker's  observations.  There  is  no  doubt  but 
that  it  is  identical  with  S.  lineatus  C.V.,  the  type  specimen  of  which  (a  skin)  exists  in  Paris. 

Amongst  Sir  Walter  Elliot's  drawings  is  one  of  this  fish,  termed  Seela  panni,  October,  1848. 
Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  China.  It  is  not  uncommon  at  iladras  where  the 

young  are  numerous  during  the  cold  season.     The  longest  specimen  obtained  was  12  inches. 

5.     Serranus  merra,  Plate  II,  fig.  2. 

.''  Perca  tauvina,  Forsk.  p.  39  ;  Gmel.  Linn.  p.  1316. 
Epinephelus  merra,  Bloch,  t.  329;  Bl.  Schn.  p.  300  (not  Bleeker). 

.''  Holoeentrus  tauvina,  Bl.  Schn.  p.  321. 
Serranus  Gilbeiii,  Richardson,  Ann.  Nat.  Hist.  1842,  p.  19,  and  Ich.  China,  p.  230 ;  Giinther,  Catal.  i, 

p.  148. 
Serranus  megachir,  Richards.  Ich.  China,  p.  230. 
Serranus  pardalis,  Bleeker,  Perc.  p.  37. 
Serranus  Quoyamis,  Giinther,  Catal.  i,  p.  153  ;  (?  Cuv.  and  Val.  vi,  p.  519). 
Epinephelus  pardalis,  Bleeker,  Ternate,  p.  232. 
Serranus  tauvina,  Klunz.  Pisch.  d.  Roth.  Meer.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  683. 
Epinephelus  Gilbert!,  Bleeker,  Epinephelini,  p.  91. 

B.  vii,  D.  -i-J.Vy,  p.  18,  V.  1/5,  A.  -j?^,  C.  17,  L.  r.  |^,  L.  tr.  16/32. 

Length  of  head  2/7  to  3/11,  of  caudal  2/9,  height  of  body  3/11  to  1/4  of  the  total  length.  :E7i/es— diameter 
1/4  to  2/9  of  the  total  length,  3/4  of  a  diameter  fi-om  the  end  of  snout,  and  also  apart.  Snout  obtuse.  The 
maxilla  reaches  to  below  the  hind  edge  of  the  orbit.  Preopercle  rounded,  its  vertical  border  coarsely  but  evenly 
serrated,  its  lower  edge  and  also  the  sub-  and  inter-opercles  entire.  Central  opercular  spine  well  developed. 
Teeth — small  canines  in  both  jaws,  the  outer  row  of  teeth  in  maxilla,  and  inner  in  mandible,  slightly  larger  than 
the  villiform  bands.  Fins — dorsal  spines  rather  strong,  the  fourth  somewhat  the  highest,  equalling  two-fifths 
of  the  length  of  the  head,  but  not  so  long  as  the  rays,  from  it  they  decrease  to  the  last :  soft  portion  of  dorsal,  and 
anal  fins  somewhat  angularly  rounded  :  pectoral  large,  as  long  as  the  head,  and  longer  than  the  ventral :  second 
anal  spine  strongest,  and  about  as  long  as  the  third  which  slightly  exceeds  the  second  of  the  dorsal  fin  :  caudal 

fan-shaped.  Scales — ctenoid.  Colours — reddish-brown,  covered  with  large  brown  spots,  except  on  the  pectoral 
fin,  on  the  head  they  appear  to  be  usually  somewhat  hexagonal,  with  a  light  intervening  reticulation :  the 
marks  on  the  body  are  larger,  and  also  are  usually  hexagonal :  pectoral  with  a  dark  semilunar  mark  over  it.s 
base  divided  by  a  light  band  from  the  dark  grey  of  the  rest  of  the  fin,  which,  as  well  as  the  ventral,  and  anal,  has 
a  black  margin.     A  fine  specimen  in  the  Berlin  Museum  has  a  light  edge  to  the  pectoral  fin. 

Bloch's  type  specimen  of  Epinephelus  merra  (pi.  329)  is  8|  inches  in  length,  and  stiU  in  Berlin  amongst his  fishes. 

;Si.  Quay  anus,  apud  Giinther  has  its  scales  thus  :  L.  r.  ff ,  L.  tr.  16/,  and  appears  to  me  to  be  closely  allied 
if  not  identical  with  S.  merra,  whilst  it  does  not  disagree  vrith  Valenciennes  diagnosis,  whose  tj'pe  specimen, 
however,  I  have  not  examined. 

Habitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  China.  The  specimen  figured  is 
8^  inches  long,  and  was  captured  at  the  Andaman  Islands. 
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6.    Serranus  hexagonatus,  Plate  II,  fig.  3. 

Terca  Jiexagonntn,  Forster,  Desc.  An.  p.  189. 
Holocentrus  hexagonatus.  Bl.  Schn.  p.  323. 
Holoceutrus  inerra,  Lacep.  pp.  342,  384. 
Serranus  inerra  etfaveattis,  Cuv.  &  Val.  ii,  pp.  325,  329. 
Serranus  hexagonatus,  Cuv.  &  Val.  ii,  p.  330  ;  Guerin,  Icon.  Poiss.  pi.  4,  fig.  1 ;  Richards.  Voyage  Sulpliiir, 

p.  82,  pi.  38,  fig.  1 ;  Cantor.  Catal.  p.  7;  Bleeker,  Nat.  T.  Ned.  Ind.  vi,  p.  191 ;  Peter.s,  Monat.  Ak.  Wiss.  1865  : 
Giinther,  Catal.  i,  p.  141  &  Fische  d.  Sudsee,  p.  7,  t.  vii ;  Kner,  Novara  Fische,  p.  25  ;  Klunz.  Fische  d.  Roth. 
Meer.  Verh.  z.  b.  Ges.  Wien.  1870,  p.  G83. 

Serranus  confertus,  Benn.  Life  Raffles,  Fish.  Sumatra,  p.  686. 
Serramis  nigriceps,  Cuv.  &  Val.  vi,  p.  517. 
Einnephelus  hexagonatus,  Bleeker,  Atl.  Ich.  Perc.  t.  23,  fig.  2. 
Epinephelus  merra,  Bleeker,  Epinephelini,  p.  88  (not  Bloch). 

Naambu,  Bel. :  PiiUi-cullaivah,  '  Spotted  Perch'  Tarn. 
B.  vii,  D.  -riJrr,  P.  16,  V.  1/5,  A.  f,  C.  17,  L.  r.  W-  L.  tr.  13/36,  Coec.  pyl.  32,  (24  Kner). 
Length  of  head  from  3/10  to  2/7,  of  caudal  1/C,  height  of  body  2/7  to  1/4  of  the  total  length.  Eyes- 

diameter  1/4  to  2/9  of  the  length  of  head,  1  to  Ij  diameters  from  the  end  of  snout,  and  from  1/3  to  1  apart, 

The  maxilla  reaches  to  below  the  hind  edge  of  the  orbit.  Vertical  limb  of  preopercle  finely  sen-ated  in  its 
upper  two-thirds,  more  coarsely  so  in  its  lower  third,  especially  at  its  angle,  which,  though  usually  rounded,  is 
sometimes  slightly  produced  and  armed  with  one  or  two  strong  teeth,  its  lower  Umb  and  also  the  sub-  and  iater- 
opercles  entire  :  the  central  opercular  spine  the  most  de'wloped.  Teeth — canines  in  the  upper  jaw  stronger  than 
those  in  the  lower,  the  outer  row  of  teeth  in  the  maxiUa  and  the  inner  in  the  mandibles  stronger  than  the  vUliform 
bands.  Fins — dorsal  spines  of  moderate  strength,  the  fourth  the  longest,  from  whence  they  slightly  decrease 
to  the  last,  which  is  not  so  high  as  the  fii'st  ray  :  soft  portion  of  the  dorsal  and  anal  fins  angularly  rounded : 
pectoral  a  little  longer  than  the  ventral  and  equal  to  the  length  of  the  head  behind  the  middle  of  the  eye  : 

second  anal  spine  strongest  and  sHghtly  the  longest :  caudal  obtusely  rounded.  Scales — ctenoid.  Colours — 
reddish  brown  with  a  light  reticulation  causing  the  body,  and  also  the  pectoral,  soft  dorsal,  and  caudal  fins  to  be 
covered  with  hexagonal,  or  sometimes  rounded  markings.  In  some  specimens  the  dark  blotches  become  more 
confluent,  the  light  reticulations  being  indistinct. 

Although  Bloch 's  figtu-e  (t.  329)  more  resembles  S.  hexagonatus  than  the  species  under  which  I  here 
place  ity'jaj  reason  for  doing  so  is  that  Professor  Peters  has  shown  me  the  typo  specimen  which  unquestionably 
belongs  to  this  species. 

Serranus  ajlindrkus,  Giinther,  Catal.  i,  p.  151,  in  some  respects  very  closely  resembles  this  species,  its  scales 
are  L.  r.  VV"'  L.  tr.  13/,  the  diameter  of  its  eye  4§  in  the  length  of  the  head,  and  1  diameter  from  the  end  of 
the  snout.  Although  the  body  is  more  elongated,  it  is  wider  than  normal.  I  almost  think  that  it  will  tm-n  out 
to  be  a  variety  of  this  species. 

In  Cuv.  &  Val.  it  is  suggested  that  Trachinus  Adscensionis,  Osbeck,  ii,  p.  96  belongs  to  this  species,  he 

observes  "  the  hodg  is  somewhat  compressed  and  not  quite  round." 
Hahitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India,  Malay  Archipelago  to  the  Pacific.  The  specimen 

figured  was  taken  at  the  Andaman  Islands  and  is  a  little  over  8  inches  in  length, 

7.     Serranus  maculatus,  Plate  II,  fig.  4. 

Holocentrus  maculatus,  Bl.  t.  242,  fig.  3  (young)  ;  Bl.  Schn.  p.  315. 
Holocentrus  albofuscus,  Lacep.  iv,  p.  384. 
Serranus  Gaimardi,  Cuv.  &  Val.  vi,  p.  520 ;  Quoy  &  Gaim.  Voy.  Astrol.  Poiss.  p.  656,  pi.  3,  fig.  3 ; 

Bleeker,  Batav.  p.  455 ;  Giinther,  Catal.  i,  p.  150 ;  Playfair,  Proc.  Zool.  Soc.  1867,  p.  847. 
Serranus  Sehce,  Bleeker,  Amb.  p.  488 ;  Giinther,  Catal.  i,  p.  137. 
Serranus  maculatus,  Bleeker,  Boeroe,  p.  398. 
Serranus  albofuscus,  Giinther,  Catal.  i,  p.  108. 
Serranus  longispinis,  Kner,  Voy.  Novara,  Poiss.  p.  27,  t.  ii,  f.  2  :  Playfair,  Fish.  Zanz.  p.  10. 
E^'inejihelus  Gaimardi,  Bleeker,  Atl.  Ich.  Perc.  vii,  fig.  1. 
Epinephelus  albofuscus,  Bleeker,  1.  c.  Perc.  xxvi,  fig.  2. 
Epinephelus  macidatus,  Bleeker,  Epinephelini,  p.  75,  Atl.  Ich.  Perc.  t.  viii,  fig.  3,  &  xi,  fig.  2. 
B.  vii,  D.  yJ.V^,  P.  18,  V.  1/.5,  A.  |,  C.  17,  L.  r.  V¥>  L.  tr.  20/45. 
Length  of  head  3/10  to  2/7,  of  caudal  1/6,  height  of  body  nearly  1/4  of  the  total  length.  Eyes — diameter 

from  2/9  to  1/5  of  the  length  of  head,  rather  above  1  diameter  "from  the  end  of  snout,  and  1  apart.  The  maxilla, 
wliich  is  rather  wide  posteriorly,  reaches  (in  the  young)  to  below  the  last  thii-d  of  the  orbit,  and  in  the  adult 

to  beneath  its  hind  edge.  Preopercle  rounded,  mth  "its  vertical  border  strongly  but  pretty  evenly  serrated, 
whilst  its  angle  is  a  little  produced  and  has  about  eight  coarse  denticulations.  Opcrcle  -n-ith  the  central  spine 
well  developed.  Teeth — small  canines  in  either  jaw  :  the  outer  row  in  the  maxilla,  and  the  inner  in  the  mandible 
larger  than  the  villiform  bands.  Fins^ioran^  spines  of  moderate  strength :  they  increase  to  the  third,  which 
equals  half  the  length  of  the  head,  and  is  one  half  longer  than  the  rays  :  from  thence  they  decrease,  but  the  last  is 
nearly  as  long  as  the  rays ;  the  soft  portions  of  the  dorsal  and  anal  are  somewhat  angular :  pectorals  longer  than 
the  ventrals  and  equal  to  the  length  of  the  head  from  behind  the  middle  of  the  orbit:  second  anal  spine  strongest 
but  not  so  long  as  the  third,  which  is  neai-ly  one  thii-d  of  the  length  of  the  head :  caudal  cut  square  but  with 
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rounded  angles.  Scales — ctenoid.  Colrmrs — deep  gi'ey,  with  round  black  spots  somewliat  distantly  placed  on 
the  head,  pectoral,  and  ventral  fins  :  oval  spots,  having  their  longest  diameter  vertical,  exist  in  the  anterior  half 
of  the  body,  becoming  more  like  short  thick  sinuous  lines  on  the  last  half.  A  black  edge  along  the  top  of  the 

spinous  dorsal,  and  some  cloudy  interspinous  marks  :  the  soft  dorsal,  anal,  and  caudal  "with  a  black  edge  and 
white  margin. 

Bleeker,  in  his  excellent  revision  of  the  Epinephelini,  observes  that  lie  possesses  a  beautiful  series  of 
specimens  of  this  species  showing  the  successive  transitions  in  colonr,  which  certainly  varies  very  considerably. 

The  young  (maculatus) ,  according  to  Bloch's  figure,  appears  to  have  a  light  ground  colour  with  a  dark  band  over 
the  head  :  a  secoud,  from  the  second  to  the  fifth  dorsal  spine,  passing  downwards,  encloses  the  pectoral,  and 
ventral  fins :  a  third  from  the  soft  dorsal  passes  down  to  the  whole  of  the  anal :  one  more  exists  over  the  free 
portion  of  the  tail,  and  two  on  the  caudal  frn ;  a  dark  horizontal  band  appears  to  connect  the  others  along  the 
middle  of  the  body. 

The  specimen  figured  (7  inches  in  length)  fi'om  the  Andaman  Islands  agrees  with  Eoier's  S.  longispinis. 
The  type  specimens  of  S.  Gaimardi  in  the  Paris  Museum  have  a  much  higher  body  comparatively,  whilst  the 
longest  dorsal  spine  scarcely  exceeds  the  length  of  the  rays. 

Habitat.— 'Ea.st  coast  of  Africa,  seas  of  India,  Andamans  to  the  Malay  Archipelago,  and  China. 
8.    Serranus  flavo-cseruleus,  Plate  III,  fig.  1. 

Holocentms flavo-cceruletis,  Lacep.  iv,  pp.  331,  3ti7. 
Holocentrus  gymnosiis,  Lacep.  iii,  pi.  27,  fig.  2,  and  iv,  pp.  335,  372. 
Bodianics  niacroceplialus,  Lacep.  iii,  pi.  xx,  f.  2,  and  iv,  pp.  281,  293,  295. 
Perca  Jlava-purpurea,  Benn.  Pish.  Ceylon,  p.  19,  pi.  19. 
Serranus  Borbonicus,  Quoy  and  Gaim.  Voy.  Uranie,  Poiss.  p.  313,  pi.  57,  f.  2. 
Serranus  floAio-ccerulem,  Cuv.  and  Val.  ii,  p.  297 ;  Peters,  Wieg.  Arch.  1855,  p.  236 ;  Giinther,  Catal.  i, 

p.  145. 
CynicJithys flavo-purpuratus,  Swains.  Fish,  ii,  p.  202,  f.  42,  c.  (head). 
Epinepihelus  flavo-cceruleus,  Bleeker,  Fish.  Madagascar,  p.  17. 
Mungil  cullawah,  Tam. :  Kaha-laweyah,  Cingalese. 

B.  vii,  D.  -,i.Vt,  p.  17,  V.  1/5,  A.  ̂ h,  C.  17,  L.  r.  i+f,  L.  tr.  22/-. 

Length  of  head  3/10,  of  caudal  about  1/5,  height  of  body  3/10  of  the  total  length.  Eyes — diameter 
2/9  to  2/11  of  the  length  of  head,  Ij  diameters  from  the  end  of  snout  and  1  apart.  The  maxilla  reaches  to  below 
the  hind  edge  of  the  orbit.  Preopercle  with  its  vertical  limb  finely  serrated,  more  coarsely  so  at  its  angle, 

where  occasionally  they  are  almost  spinate  :*  lower  limb,  sub-  and  inter-opercles  entire.  Central  opercular  spine 
rather  strong.  Teeth — small  canines  in  either  jaw,  the  outer  row  in  the  maxilla  and  the  inner  in  the  mandible, 
larger  than  the  villiform  bands.  Fins — dorsal  spines  rather  strong,  increasing  in  length  to  the  third  which 
equals  about  3/8  of  the  height  of  the  body,  and  is  rather  longer  than  the  soft  portion  of  the  fin  which,  as  well  as 
that  of  the  anal,  is  rounded  :  pectoral  as  long  as  the  head  behind  the  middle  of  the  eye  :  ventral  reaches  three- 
fourths  of  the  distance  to  the  vent :  second  anal  spine  not  quite  so  long  as  the  thii-d  :  caudal  emarginate.  Scales 
— ctenoid  on  the  body,  thickly  covering  the  snout,  pre-  and  sub-orbitals,  likewise  the  posterior  half  of  the 
maxilla  :  about  18  rows  between  the  lateral-line  and  the  sixth  dorsal  spine  :  those  on  the  chest  and  abdomen  very 
small,  about  65  rows  between  the  lateral-line  and  the  median  line  of  the  abdomen.  Colours — head  and  body  of 
a  deep  purplish  blue  :  free  portion  of  the  tail  and  all  the  fins  gamboge  yellow:  some  yellow  on  the  snout,  maxilla, 
chest,  and  opercular  spines  :  an  indistinct  darkish  band  along  the  base  of  the  spinous  and  first  third  of  the  rayed 
portion  of  the  dorsal  fin :  ventral,  and  caudal  with  fine  black  tips. 

Jerdon  says  (M.  J.  L.  and  Sc.  1851),  p.  129,  "  Serranus  flavo-jmrpureus,  Bennett.  This  very  beautiful 
fish  is  very  rare  at  Madi-as.  I  never  saw  but  one  specimen.  I  procui-ed  the  very  young  at  the  Sacrifice  rocks  on 
the  Malabar  Coast,  it  looked  like  a  living  sapphire."  Bennett  observes  that  it  is  scarce  on  the  southern  coast  of 
Ceylon,  in  the  course  of  two  years  having  met  but  with  one  specimen. 

Habitat. — Seas  of  India  to  the  West  coast  of  Africa.  The  specimen  figured  was  from  the  Andaman 
islands,  and  is  nearly  10|^  inches  in  length. 

9.     Serranus  fasciatus,  Plate  III,  fig.  2. 
Perca  faseiata,  Forsk.  p.  40 ;  Gmel.  Linn.  p.  1316. 
Epinephelus  marginalis,  Bl.  t.  328,  fig.  1 ;  Bl.  Schn.  p.  300. 
Holocentrus  erythrceus,  Bl.  Schn.  p.  .320. 
Holocentrus  oceanicus,  marginatus,  Forslealii  et  rosmarus,  Lacep.  Poiss.  iv,  pp.  377,  384,  389,  and  392,  t.  7, 

fig.  2  and  3. 
Serranus  marginalis,  Cuv.  and  Val.  ii,  p.  302;  Richards.  Ich.  China,  p.  233;  Bleeker,  Perc.  p.  34;  Peters, 

Fish.  Mossamb.  p.  235,  and  Monats.  Ak.  Wiss.  Berlin,  1865,  p.  109 ;  Giinther,  Catal.  i,  p.  135 ;  Kner,  Novara 
Fische,  p.  24 ;  Playfair,  Fish.  Zanzibar,  p.  7. 

Serranus  variolosus,  Cuv.  and  Val.  ii,  p.  354;  Giinther,  Catal.  i,  p.  139  (not  syn.) 

*  On  the  rif;ht  side  of  one  specimen  there  are  two  almost  spinate  teeth  at  the  angle,  as  described  by  Bleeker,  they  are  not  thna present  on  the  left  side,  where  however  the  serrations  are  somewhat  coarse. 
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Serranus  oceanicus,  Cuv.  and  Val.  ii,  p.  302  ;  Giintlier,  Catal.  i,  p.  100. 

Serramis  fasciatus,  Klunz.  Fisclie  d.  Roth.  Meer,  Verli.  z.  b.  Ges.  Wien.  1870,  p.  G81 ;  Giintlier,  Fisclie  d. 
Sudsee,  p.  6,  t,  6. 

Epinephelus  fasciatus,  Bleeker,  Epinephelini,  p.  119. 

B.  vii,  D.  t^.Vt,  P-  18,  V.  1/5,  A.  y»^,  C.  17,  L.  r.  ||. 

Length  of  head  from  3/10  to  2/7,  of  caudal  1/6,  height  of  body  2/7  to  1/4  of  the  total  length.  %es— 
diameter  1/4  to  2/9  of  the  length  of  head,  1  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  The 
maxilla  extends  to  below  the  hind  edge  of  the  orbit.  Preopercle  rather  strongly  serrated  along  its  vertical 

border,  rather  more  coarsely  so  at  its  angle,  above  "which  it  is  somewhat  emarginate,  its  lower  limb  entire.  Sub- 
and  inter-opercles  either  entire,  or  with  a  very  few  fine  serrations.     Central  opercular  spine  the  most  developed. 
Teeth   canines  in  both  jaws,  the  outer  row  of  teeth  in  the  maxilla,  and  the  imier  in  the  mandible  larger  than  the 
N-illiform  bands.  Fins — dorsal  spines  from  the  third  of  about  the  same  length,  but  not  so  high  as  the  rays,  the 
last  are  ecpial  to  two-fifths  of  the  height  of  the  body :  pectoral  slightly  longer  than  the  ventral,  and  equal  to  the 
length  of  the  head  behind  the  middle  of  the  eye  :  ventral  not  reaching  the  vent :  second  anal  spine  the  strongest, 

a  little  longer  than  the  third  which  nearly  equals  the  last  in  the  dorsal  fin :  caudal  rounded.  Scales — on  the 

body  ctenoid  :  from  12  to  14  rows  between  the  lateral-line  and  the  base  of  the  sixth  dorsal  spine.  Colours — in 

(S'.  fasciatus  reddish  or  yellowish,  with  five  dark  vertical  bands,  a  fine  black  edge  along  the  whole  of  the  dorsal 

fin.  In  S.  oceanicus  the  cross  bands  may  be  absent.  In  S.  margiualis  brownish  or  yello-svish,  the  dorsal,  and 
caudal  fins  being  black  edged.     In  S.  variolosus  brownish,  with  spots  over  the  head,  body,  and  soft  dorsal  fins. 

Sir  J.  Richardson  directed  attention  to  the  S.  tsiriiiienara  of  the  '  Fauna  Japonica '  being  distinguished 
from  this  fish,  owing  to  its  possessing  a  row  of  five  or  six  irregular  whitish  and  indistinct  spots  on  the  flanks. 

Bleeker  observes  that  these  spots  are  in  two  rows  above,  and  below  the  lateral-line,  irrespective  of  which  on 

comparing  specimens  of  the  two  species  of  the  same  length  together,  he  found  that  in  the  8.  tsirimenara  the  body 

is  less  rounded,  the  head  more  pointed,  and  the  rows  of  scales  above  and  below  the  lateral  line  are  •H-o-i+a  •  . 
Ealitat. — From  the  Red  Sea  through  those  of  India  to  the  Malay  Archipelago  and  beyond.  The  specimen 

figured  was  taken  at  the  Andaman  islands,  and  is  7  inches  in  length. 

10.     Serranus  tumilabris,  Plate  III,  fig.  3. 

Serranus  stmana,  Cuv.  and  Val.  ii,  p.  344 ;  Rupp.  N.  W.  Fische,  p.  102  and  AtL  p.  104 ;  Lefeb.  Voy. 

Abyss.  Zool.  p.  229,  pi.  5,  f.  1 ;  Klunzinger.  Fische  d.  Roth.  Meer,  Verb.  z.  b.  Ges.  in  Wien.  1870,  p.  685 
(not  Forskal). 

Serranus  tumilabris,  Cuv.  and  Val.  ii,  p.  346 ;  Gunther,  Catal.  i,  p.  138 ;  Playfair,  Fish.  Zanz.  p.  8,  pL  ii, 
f.  2. 

Serranus  Hoeveyiil,  Bleeker,  Verb.  Bat.  Gen.  1849,  and  Perc.  p.  36 ;  Giinther,  Catal.  i,  p.  138 ;  Playfair, 
Fish.  Zanz.  p.  9,  pi.  ii,  f.  3. 

Serranus  Kunhartii,  Bleeker,  Sumatra,  p.  169. 

Epinephelus  Eoevenii,  Bleeker,  Atl.  Ich.  Perc.  t.  iv,  f.  1,  t.  viii,  f.  4,  &  t.  xii,  f.  4,  and  Epinephelini,  p.  110. 

B.  vii,  D.  H,  P.  17,  V.  1/5,  A.  I,  C.  19,  L.  r.  H,  L-  tr.  21/-. 

Length  of  head  from  1/3  to  2/7,  of  caudal  about  1/6,  height  of  body  from  2/7  to  1/4  of  the  total  length. 

]<;ygs — diameter  varies  considerably,  the  following  shows  proportions  in  ten  specimens  in  spirit.  Four  as  S. 

tmnilabris  being  as  follows  : — 
1.  Length  of  specimen  h^„  inches :  diameter  of  eye  2/9  of  length  of  head :  third  dorsal  spine  rather 

above  1/2  as  long  as  head  behind  front  edge  of  orbit. 

2.  Length  of  specimen  G^  inches  :  diameter  of  eye  2/9  of  length  of  head  :  third  dorsal  spine  1/2  as  long 
as  head  behind  the  middle  of  the  orbit. 

3.  Length  of  specimen  8  inches  :  diameter  of  eye  2/9  of  length  of  head  :  third  dorsal  spine  not  quite  1/2 
as  long  as  head  behind  the  front  edge  of  orbit. 

4.  Length  of  specimen  9  inches  :  diameter  of  eye  1/5  of  length  of  head  :  third  dorsal  spine  1/2  the  length 
of  the  head  behind  the  posterior  nostril. 

In  No.  1,  2,  and  3  the  eye  is  1  diameter  from  end  of  snout :  in  No.  4,  1^  diameters. 
Six  marked  as  S.  Hoevenii  are  as  follows  : — 

1.  Length  of  specimen  2^%  inches  :  diameter  of  eye  1/3  of  length  of  head  :  third  dorsal  spine  as  long  as 
the  post-orbital  portion  of  the  head. 

2.  Length  of  specimen  6  inches :  diameter  of  eye  2/9  of  length  of  head :  third  dorsal  spine  1/2  the 
length  of  the  head  behind  tlie  middle  of  the  orbit. 

3.  Length  of  specimen  6  ̂l  inches  :  diameter  of  eye  1/4|-  (6/25)  of  length  of  head :  third  dorsal  spine 
1/2  the  length  of  the  head  behind  the  first  1/3  of  the  orbit. 

4.  Length  of  specimen  6^  inches  :  diameter  of  eye  1/4^  (4/17)  of  length  of  head  :  third  dorsal  spine 
1/2  the  length  of  the  head  behind  the  first  1/3  of  the  orbit. 

5.  Length  of  specimen  ll^jy  inches :  diameter  of  eye  1/5J  (3/16)  of  length  of  head :  third  dorsal  spine 
half  the  length  of  the  head  behind  the  first  1/3  of  the  orbit. 

6.  Length  of  specimen  20  inches :  diameter  of  eye  1/6  of  length  of  head :  third  dorsal  spine  1/3  the 

length  of  the  head  behind  the  fi-ont  edge  of  the  orbit. 
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In  immbers  I,  2,  3,  the  eye  is  1  diameter  from  the  end  of  the  snout :  in  number  4,  3/4  of  a  diameter :  in 

number  5,  Ij  diameters  :  and  in  number  6,  1^  diameters  from  the  end  of  the  snout. 
The  maxilla  reaches  to  nearly  or  quite  below  the  hind  edge  of  the  orbit.  Vertical  limb  of  preopercle 

slightly  emarginate,  with  the  angle  rounded,  the  whole  being  finely  serrated,  most  coarsely  so  at  its  angle  :  sub- 

and  inter-opercles  entire.  In  small  specimens,  e.  g.  2i  inches  long,  tliis  species  has  a  spine  at  its  preopercular 
ano-le,  whicli  becomes  absorbed  as  ago  advances  :  in  some  specimens  some  rather  large  denticulations  are  seen 

at  this  place,  due  to  this  absorption  not  having  been  so  rapid  as  usual.  Teeth, — canines  in  both  jaws,  the  outer 
row  in  the  maxilla,  and  the  imier  in  the  mandible,  rather  larger  than  the  villiform  bauds.  Fins — dorsal  spines 
from  the  third  continue  of  about  the  same  length,  from  2/5  to  1/3  of  the  height  of  the  body  :  the  pectoral  longer 

than  the  venti'al,  and  equalling  the  length  of  the  head  behind  the  middle  of  the  orbit :  second  anal  spine  the 

strongest,  equal  to  or  not  quite  so  long  as  the  third  :  caudal  roiinded.  Scales — ctenoid,  about  14  rows  between  the 
lateral-line  and  the  base  of  the  sixth  dorsal  spine.  Colours — greyish  olive,  darkest  along  the  back.  Body  and 

head  covered  with  irregxilarly  sized  pearly-white  spots,  whilst  a  black  line  exists  on  the  maxilla.  Fins  dark  gi'ey, 
externally  nearly  black,  the  pectoral,  ventral,  soft  dorsal,  and  anal  with  a  narrow  white  border  :  the  whole  of  the 

dorsal  fin  white  spotted.     The  colours  vary  much  with  age. 
Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago.  The  specimen  figured 

is  6  inches  long. 

11.    Serranus  diacanthus,  Plate  III,  fig.  4. 

Cuv.  &  Val.  ii,  p.  319 ;  Giinther,  Catal.  i,  p.  110 ;  Kner,  Novara  Fische,  p.  20. 
Serranus  sexfasciatus,  Day,  Fish.  Malabar,  (not  Cuv.  and  Val.) 
Damba,  Sind  :   Chaandcha,  Belooch. 

B.  vii,  D.  UM,  P-  18,  V.  1/5,  A.  3'^,  C.  17,  L.  r.  >^",  L.  tr.  19-21/45,  Case.  pyl.  11. 

Length  of  head  1/3  to  3/10,  of  caudal  1/5  to  2/9,  height  of  body  1/4  to  1/5  of  the  total  length.  Eijes— 
diameter  1/4  to  2/9  of  the  length  of  head,  1  diameter  from  the  end  of  snout,  and  also  apart.  The  maxilla 
reaches  to  below  the  hind  edge  of  the  orbit:  lower  jaw  the  longer.  Vertical  limb  of  preopercle  strongly 
serrated,  with  two  or  three  coarse  teeth  at  its  angle,  its  lower  limb  entire  :  sub-  and  inter-opercles  entire.  Three 
spines  on  the  opercle,  the  centre  of  which  is  the  largest.  In  a  young  specimen  (3  inches  long)  the  serratures  at 
the  angle  of  the  preopercle  are  scarcely  enlarged,  but  at  3|  inches  in  length  they  commence  to  become  coarser 
than  those  along  the  vertical  border.  Teeth — one  or  two  canines  on  either  side  of  each  jaw,  those  in  the  man- 

dible being  the  smaller  :  outer  row  in  the  upper  jaw  rather  stronger  than  the  viUiform  bands  ;  inner  row  in  the 
mandible  a  little  the  largest.  Fins — dorsal  spines  rather  weak,  and  being  of  nearly  equal  length  from  the  third, 
which  equals  two-fifths  of  the  length  of  the  head  :  pectoral  rather  longer  than  the  ventral :  second  anal  spine 

rather  longer  than  the  third,  and  eqiwltothe_second  of  the  dorsal  fin  :  caudal  rounded.  Scales — ctenoid  on 

body,  and  in  about  20  rows  between  the  tirst  dorsal  iTpine  aiid'tEe'latenil-line.  Ccecal  'fylori — eleven  long  ones. Colours — brownish,  with  a  tinge  of  pink  on  the  back,  becoming  rose-coloured  on  the  abdomen.  Six  dark  vertical 
bauds,  the  first  crossing  the  head  :  the  second  from  the  fourth  to  the  sixth  dorsal  spines  passing  over  the  pectoral 
to  the  base  of  the  anal :  the  remaining  three  take  the  same  direction,  the  last  crossing  the  free  portion  of  the 
tail.  A  dark  band  passes  from  the  orbit  to  the  angle  of  the  preopercle.  Fins  darkest  at  their  margins. 
Occasionally  the  bands  are  continued  on  to  the  dorsal  fin.  A  specimen  in  the  British  Museum  has  a  white  edge 
to  the  dorsal,  caudal,  and  anal  fins. 

Dr.  Jerdon,  M.  J.  L.  &  Science,  1851,  p.  129,  observes  of  S.  nelidosus,  Cuv.  &  Val.  "I  procured  one 
specimen  of  this  at  Madras  and  one  at  Tellicherry."  The  latter,  a  copy  of  the  figure  of  which  exists  amongst 
Sir  Walter  Elliot's  drawings,  is  the  fish  above  described. 

Habitat. — Seas  of  India  to  the  Malay  Ai-chipelago  :  at  Kurrachee  I  took  them  18  inches  in  length. 

12.     Serranus  sexfasciatus. 

(Kuhl  &  V.  Hass.)  Cuv.  &  Val.  ii,  p.  360 :  Bleeker,  Perc.  p.  38  :  Giinther,  Catal.  i,  p.  108. 
Fpinephelus  sexfasciatus,  Bleeker,  Atl.  Ich.  t.  281,  Perc.  t.  iii,  fig.  2  &  Epinephelini,  p.  103. 

B.  vii,  D.  W,  P.  17,  V.  1/5,  A.  I,  C.  17,  L.  1.  85. 

Length  of  head  3/11,  of  caudal  1/6,  height  of  body  1/4  of  the  total  length.  %es— diameter  2/9  of 
length  of  head,  1  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  The  maxilla  reaches  to  below  the 

hind  edge  of  the  orbit.  Vertical  limb  of  preopercle  rather  coarsely  serrated,  with  two  large  spinous  teeth  at  its 

angle,  the  inferior  of  which  is  directed  somewhat  downwards.  Opercular  spmes  well  developed.  Teeth — small 
canines  in  both  jaws,  the  inner  row  of  teeth  in  the  lower  jaw,  and  outer  one  in  the  maxilla,  longer  than  the 
villiform  bands.  Fins — dorsal  spines  moderately  strong,  increasing  in  length  to  the  fourth  and  fifth,  which  equal 

nearly  half  the  length  of  the  head,  but  are  not  quite  so  high  as  the  rays :  soft  portion  of  fin,  also  of  the  anal, 
and  the  caudal  rounded :  pectoral  as  long  as  the  head  excluding  the  snout :  second  anal  spine  stronger  but  not 

quite  so  long  as  the  third.  Scales — ctenoid.  Colours — brownish,  with  about  six  vertical  darker  bands,  about  as 
wide  as  the  ground  colour :  a  few  irregular  dark  spots  about  the  body :  dorsal,  caudal,  and  anal  yellow,  with 
numerous  round  black  spots,  those  at  the  hind  edge  of  the  caudal  almost  forming  a  black  band  with  a  white 
outer  edge  :  pectoral  and  ventral  greyish. 

I  examined  two  specimens  of  this  species  from  Japan  in  the  Berlin  Museum,  the  largest  being  about 

7  inches  in  length.     This  species  I  have  not  captured  in  India,  the  form  I  termed  S.  se.rfasciatus  being  tho D 
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S.  diacanthis  as  was  pointed  out  to  me  by  Professor  Peters,  who  also  showed  me  one  of  Yal.  typical  specimens 
in  the  Berlin  Museum. 

13.    Serranus  lanceolatus,  Plate  IV,  fig.  1. 

Eolocentrus  lanceolatus,  Bl.  t.  242,  f.  1  ;  Bl.  Schn.  p.  315;  Lacep.  iv,  pp.  380,  383. 
Perca  sw<7(/a?ai/wo  iowfoo,  Russell,  Fish.  Vizag.  ii,  p.  23,  pi.  130.  n     ̂..     ,        ̂ ,,    ■ 
SerrMtus  lanceolatus,  Cuv.  &  Val.  ii,  p.  31G ;  Bleeker,  Perc.  p.  3.5 ;  Cantor,  Catal.  p.  8  ;  Gunther,  Catal.  i, 

p  107  &  Zool  Record  IHGt),  p.  128;  Blyth,  Proc.  Asiatic  Soc.  of  Beng.  xxix,  p.  Ill ;  Day,  Fishes  of  Malabar, 

p.  4,  pi.  1,  fig.  1  &  2,  &  Proc.  Zool.  Soc.  18G9,  p.  512  &  1871,  p.  C35 ;  Playfair,  Fishes  of  Zanzibar,  p.  4
. 

Serramis  horridus.  Cantor,  Catal.  p.  9  (not  Cuv.  &^Val.) 
Epmephelus  lanceolatus,  Bleeker,  Epinephelini,  p.  73.  ,       i  ,  m  r>       •      o-   j 

Kurnipu,  Mai. :  Commaaree,  if  young  Wutla-callawah  or  'perch  with  a  sore  head,  lam.  :  Gussir,  bind.  : 
Bole,  Chittagong :  Nga-toivktoo-skweydoo,  Arrak. 

B.  vii,  D.  tJ_V6.  P-  19.  V.  1/5,  A.  ̂ ?^,  C.  15,  L.  r.  'J^",  L.  tr.  20/52,  Crec.  pyl.  many. 

Leno-th  of  head  4/13  to  2/7,  of  caudal  1/5  to  1/6,  height  of  body  2/7  to  1/4  of  the  total  length.  Ei/es— 

diameter  1/1;  to  1/8  in  the  length  of  the  head,  1  to  1^  diameters  from  the  end  of  snout,  and  from  1  m  the  young 

to  Ij  in  the  adult  apart.  The  maxilla  reaches  to  a  little  beyond  the  vertical  from  the  hind  edge  of  the  orbit. 

Preopercle  with  its  vertical  edge  having  a  shallow  emargination  above  the  angle,  and  finely  serrated,  becoming 

somewhat  coarsely  so  at  the  angle  :  its  lower  edge,  and  also  the  sub-  and  inter-opercles  entire.  Opercle  with 

the  central  spine  most  distinct.  In  tlie  fry  there  is  a  well-developed  spine  at  the  angle  of  the  preopercle. 

Teeth— a  smaU  canine  on  either  side  of  upper  jaw,  and  a  still  smaller  one  in  the  lower  jaw  :  no  enlarged  row  m 

the  upper  jaw,  but  the  iimer  row  in  the  mandible,  especially  posteriorly,  much  the  largest.  J'/yts— dorsal  spines* 
not  so  high  as  the  rays,  its  soft  portion  and  also  that  of  the  anal  rounded :  pectoral  longer  than  the  ventral,  and 

equal  to^the  postorbital  portion  of  the  head  :  second  anal  spine  stronger  but  shorter  than  the  third  :  caudal 
rounded.  ,S'cn?es— cycloid,  but  usually  with  raised  circular  lines  upon  them,  especially  in  the  forepart  of  the 

body,  about  15  rows  between  the  6th  dorsal  spine  and  the  lateral-line.  Ccecal-pylori—yerj  short,  consequently 

in  tl'ie  young  appear  almost  like  a  gland.  Colours— yavj  with  age,  the  very  young  being  of  a  fine  citron  or 
sulphur  oTound-colour,  having  irregular  vertical  bands  and  markings,  which  become  more  distinct  as  the  age  of 

the  fish  advances.  About  to  a  foot  or  even  eighteen  inches  in  length,  the  ground  colour  continues  to  be  bright 

yellow,  with  five  vertical,  blackish-blue  bands,  the  first  passing  from  the  orbit  downwards  over  the  preopercle ; 

the  second  from  the  nape  to  the  opercle  joins  the  first  baud  in  its  posterior  margin,  and  coalesces  with  the  third 

behind  or  above  the  pectoral  fin  :  the  third  proceeding  from  the  bases  of  seven  dorsal  spines  (3-lU),  passes 

dowiwards  to  the  abdomen  :  the  fourth  passes  from  the  fifth  to  the  last  dorsal  ray,  and  descends  to  the  base  of 

the  anal  fin  :  the  last  surrounds  the  free  portion  of  the  tail,  j^i/is— yeUow  with  black  spots  or  blotches,  formmg 

confluent  bars  at  their  bases,  which  on  the  pectoral  are  disposed  in  three  or  four  undulating  arched  bands.  In 

the  adult  the  black  bands  disappear,  the  ground  colour-  becomes  greyish-brown,  the  whole  being  reticulated  with 

greyish-black  lines.     The  fins  retain  most  of  their  original  yellow  colour  but  the  amount  of  the  black  decreases. 

Amongst  Sir  Walter  Elliot's  drawings  are  two  of  the  adult  of  this  fish,  termed  Panni  min  and  Pilli  pumii, 

having  a  remark  attached  "younger  with  transverse  bars."  _  i        j   i       ■ 
In  "  Fishes  of  Malabar,"  I  considered,  as  Cantor  had  previously  done,  that  S.  horridus  was  the  adult  ot 

this  species.  Dr.  Bleeker,  however,  who  appears  to  have  inspected  the  specimen  at  Leyden,  states  it  to  be 
Serranus  fu.scorjuttatus.  .   .  . 

Eahltut.—'E.-Aiit  coast  of  Africa  and  seas  of  India  to  the  Malay  Archipelago,  attammg  a  large  size.  Ihe 

specimen  fio-ured  is  about  15  inches  long,  and  intermediate  between  the  two  figured  m  the  '•Fishes  erf  Malalar," 
it  is  not  included  in  the  five  referred  to  in  the  note.  Respecting  this  fish,  Cantor  observes  that  '■  m  one, 

the  weight  of  which  exceeded  ISOlbs.,  the  stomach  contained  remains  of  Stromateus,  Sphi/rna  Bluchu,  and  of  a 

Limulus." 
14-.    Serranus  erythrurus. 

Cuv.  &  Val.  ii,  p.  320. 

B.  vii,  D.  11/16,  P.  17,  V.  1/5,  A.  3/9,  C.  17. 

Vertical  border  of  preopercle  finely  serrated,  its  horizontal  limb  entire.  Khs— rounded.  Colours— on 

the  back  and  upper  surface  of  the  head  greenish,  variegated  with  red,  silvery-white  below  :  dorsal  greemsh  : 
ventral,  anal,  and  pectoral  yellowish  :   tail  reddish. 

»  To  show  how  the  comparative  length  of  the  dorsal  spines  vary,  not  only  with  age,  but  with  specimena,  I  subjoin  the  measiue- ments  of  live  iu  my  collection  : 

1.  Length  of  specimen  4/0  inches :  of  4th  dorsal  spine  equal  to  -rs  of  the  entire  length  of  the  fish. 
2.  „  „  '  1  O  )»        •  )»  ))  »  3  5  )>  " 

3.  „  „       13  ,,      :       ,,  „  „        Ta"  >»  j» 
4.  „  ,,13  „      :       „  „  „        TS  »  " 

6.            „                  „       22            „     ;       „                „       -             ))         2  r            >' 

The  late  Mr.  Blyth  having  examined  pi.  1,  in  the  Fishes  of  Malabcer,  suggested  my  asserting  on  his  authority,  that  they  represented 
the  identical  species  he  reterrcd  to  iu  the  Pro.  of  the  Asi.  Soc.  and  were  the  young  and  old  of  one  sort. 
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Habih-d.—llAahai-  to  3  feet  in  lengtli.  I  have  not  seen  this  species  that  I  am  aware  of,  unless  it  is  a 

Lutianus.     It  may  probably  be  Russell's  Ban  goo. 

1 5.    Serranus  Malabaricus,  Plate  IV,  fig.  2. 
Eolocentnis  Malaharicus,  Bl.  Schn.  p.  319,  pi.  63. 

Holocentrus  iKintlieriims,  Lacep.  Poiss.  iii,  t.  27,  f.  3  andiv,  pp.  389  and  392. 
Perca  hontoo  and  P.  madinawa  hontoo,  Russell,  Fish.  Vizag.  ii,  pp.  20,  21,  pi.  12/  and  128. 

Bola  ?  coioides,  Ham.  Buch.  Fish.  Ganges,  pp.  82,  369.  ^      ,    .        ,  ̂o    -r. 

Serranus  hontoo,  Cuv.  and  Val.  ii,  pp.  3Si,  -si,  p.  523 ;  Cantor,  Catal.  p.  11 ;  Gunther,  Catal.  i,  p.  138 ;  Day, 
Fish.  Malabar,  p.  3.  „  ..        ̂      „..    ,,        r^  .   ,    ■        m- 

Serranus  suillus,  Cuv.  and  Val.  ii,  p.  33.5;  Bleeker,  Verh.  Bat.  Gen.  xxu,  p.  9;  Gunther,  Catal.  i,  p.  12/  ; 

Playfair,  Fish.  Zanz.  p.  5. 

Serra7ii(.s  macidosus  et  panthermus,  CvLv.  RndYa\.u, -pp.  .j3-2  and  SSS. 
Serramis  crapao,  Cuv.  and  Val.  iii,  p.  494;  Rich.  An.  and  Mag.  Nat.  Hist.  1842,  ix,  p.  25;  Bleeker,  Verh. 

Bat.  Gen.  xxii,  Perc.  p.  37  ;  Giinther,  Catal.  i,  p.  137. 

Serranus  diacopeformis,  Benn.  Life  Raffles,  Fish.  Sumatra,  p.  68b. 
Serranus  nebidosus  et  scliilpan.  Richards.  Ich.  China,  pp.  231,  232. 
Serranus  coioides.  Cantor,  Catal.  p.  11. 

Epinephelus  crapao,  Bleeker,  Atl.  Ich.  Perc.  t.  viii,^f  1. 
Epinephelus  pantherhius,  Bleeker,  Epinephelini,  p.  78. 

Funni-ealawah,  Tam.  :  Bontoo,  Tel.  :  Bool,  Chittagong :  Nga-towktoo,  Arrak. :  KijoulUheyga-kakadit,  Burm. : 
Edb-na-dah  and  0-ro-tam-dah,  Andamanese. 

Variety,  S.  hontoo,  Madinawah  hontoo,  Tel.  :  Bow-je-dah,  Andam. 

B.  vii,  D.  \i:\f,  P.  19,  V.  1/5,  A.  ̂ ^.^,  C.  15,  L.  1.  90,  L.  r.  VV-  L.  tr.  19/50,  Ca3C.  pyl.  50-60. 

Length  of  head  3i  to  Sf,  of  caudal  1/5  to  1/6,  height  of  body  2/7  to  1/4  of  the  total  length.  Eijes— 

diameter  1/5  to  1/6  of  length  of  head,  1  to  U  diameters  from  the  end  of  snout,  and  the  same  apart.  Interorbital 

space  fiat :  the  prffimaxillary  reaching  to  opp'osite  the  front  edges  of  the  orbit.  The  maxilla  extends  to  below 
the  posterior  edges  of  the  orbit,  or  even  behind  it  in  large  specimens.  Vertical  limb  of  preopercle  slightly 

emarginate,  finely  serrated,  becoming  more  coarsely  so  at  its  rather  square  angle,  where  there  exist  from  four  to 

seven  coarse  teeth,  its  lower  margin  entire,  as  are  also  the  sub-  and  inter-opercles,  occasionaUy  there  are  two  or 

tkree  serrations  on  the  inter-opercle.  Opercle  with  three  spines,  the  central  one  being  the  longest.  The  fiy  has 

no  spine  at  the  angle  of  the  preopercle.  Teeth— one  or  two  canines  in  either  jaw,  those  m  the  upper  usually  the 

lono-er  •  the  outer  row  of  teeth  in  the  upper  jaw,  and  the  ianer  in  the  lower,  are  the  largest.  i^/«s— the  dorsal 

spiSes  from  the  third  are  of  about  the  same  height,  and  equal  to  one-half  the  length  of  the  post-orbital  portion 

of  the  head,  but  not  so  high  as  the  rays  :  the  pectoral  is  longer  than  the  ventral,  and  about  equal  the  post-orbital 

portion  of  the  head  indength,  soft  portions  of  dorsal  and  anal  fins  rounded  :  the  second  anal  spine  in  most  estuary 

specimens  equal  the  length  of  the  third,  but  in  marine  ones  it  is  often  slightly  shorter :  caudal  rounded.  Scales- 

ctenoid,  and  in  about  15  rows  between  the  6th  dorsal  spine  and  the  lateral  line.  Cecal  pylori— bom  50  to  60, 

but  two  or  more  open  into  a  single  basal  tube.  Co?oi«-«— brownish,  fading  to  grey  or  dirty  wlute  on  the  abdomen  : 

the  whole  of  the  fish,  even  over  to  the  branchiostegal  rays  covered  with  bright  yellow  or  orange  spots,  which  often 

become  brown  after  death  :  three  large  blotches  on  the  inter-opercle  appear  to  be  present  m  all  varieties  of  this 

fish  In  the  S.  Malabaricus  Bloch,  some  brown  spots  are  often  dui-iug  life  intermingled  with  the  orange  ones, 

and  it  is  vertically  banded  usually  as  follows ;  one  passes  from  the  first  four  dorsal  spines  to  the  pectoral  fin  : 

another  from  between  the  second  and  ninth  to  the  abdomen  :  two  more  descend  fi-om  the  soft  dorsal  fin,  and  a 

fifth  encircles  the  free  portion  of  the  tail :  pectoral  reddish  spotted  with  yellow,  sometimes  the  caudal,  pectoral 

and  ventral  fins  are  unspotted  but  marked  with  darker  shades,  or  the  bands  are  contmued  on  to  them.  This 

variety  is  the  commonest,  mostly  marine,  and  the  bands  are  unusually  well  marked  m  the  young.  In  the  variety 

S.  hontoo,  the  bands  when  present  bifurcate  inferiorly,  and  the  spots  are  all  black  ;  this  is  a  marme  and  the 

rarest  form,  never  appearmg  to  attain  to  a  large  size.  In  the  variety  S.  coioides,  H.  B.  =  S.  suillm,  C.  V. 

the  bands  are  absent,  or  else  indistinctly  visible ;  this  is  mostly  taken  in  estuaries  or  large  rivers,  as  the  Hooghly 
at  Calcutta.  •  j.  >>     i?     i  i.    lo'? 

Russell  observed  that  the  plate  128  (S.  hontoo)  may  perhaps  "be  merely  a  variety  ot  plate  U/ 

(S  coioides)  Hamilton  Buchanan,  p.  82,  remarked  of  his  coioides,  "  this  fish  agrees  so  well  with  the  description 

of 'the  medinawa  hontoo  of  Dr.  Russell  (Indian  Fishes,  vol.  ii,  no.  128)  that  I  do  not  think  them  difierent 

species,"  p.  82.     Cuvier  considered  Russell's  species  distinct :  Playfair,  "  Fishes  of  Zanzibar,"  doubted  li  they might  not  be  identical.  ,    «  ̂     ̂    •     i       ii     r  •       -4.1 

Russell  records  one  taken  at  Vizagapatam  in  January  178b,  which  measured  7  feet  m  length,  5  m  girtii, 

and  weio-hed  upwards  of  three  hundred  pounds.  Amongst  Sir  Walter  Elliot's  drawings  is  a  figure  of  the  banded 

variety  S.  Malaharicus,  marked  Serranus  suillus  and  Kullawaee:  afoot  and  a  half  in  length  is  given  as  the  size  of 

The  fish  figured,  pi.  iv,  fig.  2,  is  the  variety  coioides,  the  specimen  being  about  21  inches  in  length,  and 
taken  at  Calcutta.  ,,.,-,-,  i        i      •         i,  ̂   .i       ■  u 

In  one  specimen  of  the  variety  S.  hontoo  8^  inches  long,  not  only  has  it  12  dorsal  spmes,  but  the  sixth 
has  also  two  separate  spinate  terminations. 

Habitat.— Seas,  of  India  to  the  Malay  Archipelago,  China,  and  beyond,  attainmg  to  a  very  large  size. 

D  2 
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1 6.    Serranns  corallicola. 

(KuM.  and  v.  Hass.)  Cuv.  and  Val.  ii,  p.  336. 
Serranns  aUioelioides,  Bleeker,  Pero.  p.  38;  Giinther,  Catal.  i,  p.  12?;  Kner,  Novara  Fisclie,  p.  23. 
Epinephelus  alticeUoides,  Bleeker,  Atl.  Icli.  Perc.  t.  xxx,  f.  1. 
Epinephclus  condUcula,  Bleeker,  EpineplielLai,  p.  83. 

B.  Yii,  D.  ̂ \^,  P.  18,  V.  1/5,  A.  f,  C.  17,  L.  r.  ̂ »|^  (Cffic.  pyl.  9,  Kner.) 

Length  of  head  from  3?-  to  3f .  height  of  body  2/7  to  nearly  1/-1  of  total  length.  i7//es— diameter  from 
4j  to  1/5  in  the  length  of  the  head,  and  from  1/2  to  1  diameter  apart.  The  maxilla  reaches  to  below  the  hind 
edge  of  the  orbit.  Vertical  edge  of  the  preopercle  serrated,  its  lower  limb  and  also  the  sub-  and  inter-opercles 

entire  :  centi'al  opercular  spine  the  most  developed.  Teeth — canines  in  both  jaws.  Fins — dorsal  spines  increase 
to  the  third  or  fourth  which  are  about  2/5  of  the  height  of  the  body,  and  1/5  lower  than  the  rays :  pectoral  as 
long  as  the  head  without  the  snout :  second  anal  spine  the  strongest,  a  little  longer  than  the  third  and  equal  in 
length  to  the  last  in  the  dorsal  fin  :  caudal  rounded.  Scales — ctenoid  on  the  body,  about  14  rows  between  the 
lateral  line  and  the  base  of  the  sixth  dorsal  s])ine.  Colours — greyish-brown  covered  all  over  with  black  spots, 
soft  dorsal,  anal,  pectoral,  and  caudal  with  a  light  edge. 

Habitat — stated  (Kner)  to  have  been  taken  at  JIadras,  found  in  the  Malay  Archipelago. 

17.     Serranus  salmoides,  Plate  IV,  fig.  3. 
Holocentrus  salmoides,  Lacep.  iii,  pi.  34,  fig.  3,  iv,  p.  346. 
Serranus  salmoides,  Cuv.  and  Val.  ii,  p.  343. 
?  Serranus  polijpodopJiilus,  Bleeker,  Perc.  p.  37. 
Serranus  sahnonoides,  Gunther,  Catal.  i,  p.  128 ;  Klunz.  Verb.  z.  b.  Gcs.  Wien.  1870,  p.  682. 
?  Epiinephelus  polyplwdopthilus,  Bleeker,  Atl.  Ich.  Perc.  t.  v.  fig.  1,  and  Epinephelini,  p.  101. 

B.  vii,  D.  yJ.Ve,  P-  18,  V.  1/5,  A.  §,  C.  17,  L.  r.  V¥,  L.  tr.  24/50. 

Length  of  head  3/10  to  2/7,  of  caudal  1/6,  height  of  body  4/15  to  1/4  of  the  total  length.  Eijei— 
diameter  2/13  of  length  of  head,  1\  to  2  diameters  fi-om  the  end  of  snout,  and  1|  apart.  The  interorbital 
space  rather  convex  :  the  posterior  end  of  the  prasmaxillary  extends  to  behind  the  level  of  the  front  edge  of  the 
orbit.  The  maxilla  reaches  to  rather  beyond  the  posterior  edge  of  the  orbit.  Preopercle  slightly  emarginate, 

sen-ated  along  its  vertical  margin,  with  five  or  six  deuticulatiuns  at  its  angle,  lower  limb  entire,  as  are  also  the 
sub-  and  inter-opercles.  Central  opercular  spine  moderately  distinct,  the  others  indi.stinct.  Teeth — small 
canines  in  both  jaws  :  an  outer  enlarged  row  in  the  maxilla,  and  an  iimer  in  the  mandible  larger  than  the 

villifoi-m  bands.  Fins — thii-d  dorsal  spine  one  third  of  the  length  of  the  head,  they  gradually  decrease  to  the 
last  but  none  are  so  long  as  the  rays  :  soft  portions  of  the  dorsal  and  anal  fins  rounded.  Pectoral  longer 

than  the  ventral,  equalling  the  length  of  the  postorbital  poi-tion  of  the  head,  it  hardly  reaches  2/3  of  the 
distance  to  above  the  anal  spines  :  second  anal  spine  the  strongest,  but  not  so  long  as  the  third,  which  e(juals 
one-fourth  to  one-fifth  of  the  length  of  the  head  :  caudal  rounded.  Scales — cycloid  on  the  head,  ctenoid  on  the 
body.  Colours — dark  reddish-brown,  having  round  black  spots  over  the  head,  body,  and  fins,  those  on  the  head 
and  jaws  small.  Large  blotches  or  ill-defined  bands  on  the  body.  In  one  of  Val.  specimens,  these  bands  are 
■well  marked. 

The  specimen  figui'ed  was  captured  at  the  Andaman  islands,  it  is  about  12  inches  in  length. 
Hahitat — Red  Sea,  seas  of  India  to  the  Malay  Archipelago.     It  is  not  common  in  India. 

1 8.    Serranus  semipunctatus. 

Cuv.  and  Val.  ii,  p.  341 ;  Giinther,  Catal.  i,  p.  114. 

B.  vii,  D.  Ai,  P.  17,  V.  1/5,  A.  f,  C.  17. 

Length  of  head  3/10,  of  caudal  4/21,  height  of  body  4/17  of  the  total  length.  Eyes — diameter  1/6  of 
length  of  head,  1^  diameters  from  end  of  snout,  and  1^  apart.  Upper  surface  of  head  broad  and  flat.  The 
maxilla  reaches  to  below  the  hind  edge  of  the  orbit.  Serrations  on  preopercle  strong,  having  three  coarse 
teeth  at  its  angle,  but  not  spinate  as  in  S.  scxfasciatus.  Teeth — moderately  sized  canines  in  both  jaws,  an  outer 
enlarged  row  in  the  maxilla,  and  several  irregularly  pointed  teeth  mixed  with  the  villiform  ones  in  the 
mandible.  Fins — dorsal  spines  moderately  strong,  increasing  in  length  to  the  fifth,  which  equals  half  the 
postorbital  length  of  the  head,  and  is  not  quite  so  high  as  the  rays  :  the  soft  portion  of  the  fin,  and  also  of  the 
anal  rather  angular :  pectoral  as  long  as  the  postorbital  portion  of  the  head,  and  extending  to  nearly  over  the 
anal  spines  :  ventral  not  quite  so  long  :  third  anal  spine  a  little  the  longest,  and  equalling  the  third  of  the  dorsal, 
the  second  spine  a  little  the  strongest :  caudal  large,  fim-shaped,  and  equal  to  the  pectoral  in  size.  Colours — 
body  reddish-bro-wn,  with  six  or  seven  broad  darker  vertical  cross  bands :  head  and  first  portion  of  the  body,  as 
well  as  the  fi-ee  portion  of  the  tail,  with  some  small  well-marked  spots  :  dorsal  and  anal  yellow,  and  likewise 
spotted  :  ventral  grey. 

It  has  been  suggested  that  Perca  scptemfasclate,  Thunb.  (Nov.  Ac.  Stock.  1793,  pi.  i,  f.  1)  is  this  species; 
the  specimen  figured  was  obtained  in  Japan,  and  Professor  Peters  was  good  enough  to  show  me  one  of  Temm. 

and  Schlegel's  types  of  Plectropoma  snsuld  from  Japan,  the  two  being  compared  appeared  to  entirely  agree,  whereas 
the  P.  susul-i  is  evidently  distinct  from  the  <S'.  semipunctatus. 

Hahitat — Pondicherry,  attaining  at  least  12  inches  in.  length. 
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19.     Serranus  summana,  Plate  IV,  fig.  4. 
Ferca  summana,  Forsk.  p.  42 ;  Gmel.  Liun.  p.  1317. 
Bodianus  summana,  Bl.  Schn.  p.  334. 
Pomacentms  summana,  Lacep.  iii,  p.  511. 
S&rranm  pohjstigma,  Bleeker,  Sumatra,  ii,  p.  2;  Giintter,  Catal.  i,  p.  129. 
Serranns  smnmana,  Plajfair,  Fish.  Zanz.  p.  8,  pi.  ii,  fig.  1  (not  Cuv.  and  Val.  &c.). 
Epiiiephelus  summana,  Bleeker,  Epinepkelini,  p.  105. 

B.  vii,  D.  ̂ \^,  P.  17,  V.  1/5,  A.  f,  C.  17,  L.  r.  ̂ 0°,  L-  tr.  21/48. 
Length  of  head  from  3/10  to  2/7,  of  caudal  2/11,  height  of  laody  from  3'10  to  2/7  of  the  total  len.gth. 

Eyes — diameter  from  1/4  to  1/5  of  the  length  of  head,  IJ  diameters  from  the  end  of  snout,  and  also  apart.  The 
maxilla  reaches  to  below  the  last  third  of  the  orbit.  Preopercle  with  a  very  shallow  emargination  above  its 
angle,  its  vertical  border  finely  serrated,  its  lower  as  well  as  the  sub-  and  inter-opercles  entire.  Central  opercular 
spine  the  most  developed.  Tedli — moderate  sized  canines  in  both  jaws,  the  outer  row  of  teeth  in  the  maxilla  and 
the  inner  in  the  mandible  rather  larger  than  the  villiform  bands.  Fins — dorsal  spines  of  moderate  strength,  the 
third  to  the  fifth  being  the  longest,  equalling  2f  in  the  height  of  the  body,  and  slightly  decreasing  to  the  last :  the 
soft  portion  of  the  fin  higher  tlian  the  spinous,  somewhat  angular,  as  is  also  that  of  the  anal :  pectoral  longer 
than  the  ventral,  and  equalling  the  length  of  the  head,  excluding  the  snout :  second  anal  spine  the  strongest,  rather 
longer  than  the  third,  and  equalling  the  highest  in  the  dorsal  fin  :  caudal  rounded.  Scales — ctenoid  on  the  body, 
about  13  rows  between  the  lateral-line  and  the  base  of  the  sixth  dorsal  spine.  Colours — brownish,  the  body  and 
vertical  fins  covered  with  small  round  white  dots,  which  are  minute  on  the  head  or  even  absent,  a  black  spot 
above  the  maxiUary  :   soft  portions  of  dorsal  and  anal  fins  with  dark  edges,  having  white  margins. 

Klunzinger  observes  that  some  specimens  of  8.  leucostigma,  C.V.  are  the  young  form  of  S.  summana, 
C,Y.=S.  tmnilu.hris,  C.V.  Peters  has  shown  that  Eolocentrus  coiruleopwnctatus,  Bloch=/S.  alhoguttatus,  C.V.^iV. 
leucostigma,  C.V. 

'Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago.  It  is  very  common  at the  Andamans,  where  the  specimen  figured,  (10  inches  long)  was  captured. 

20.    Serranus  dermochirus. 

Cuv.  and  Val.  vi,  p.  513. 

B.  vii,  D.  ii,  P.  17,  V.  1/5,  A.  f,  C.  17. 

Length  of  head  4/13,  of  caudal  2/9,  height  of  body  4/13  of  the  total  length.  iTyes— diameter  2/9  of  lengtli 
of  head,  1  diameter  fi'om  end  of  snout,  and  nearly  1  apart.  The  maxilla  reaches  to  somewhat  behind  the  hind 
edge  of  the  orbit.  Preopercle,  with  its  vertical  margin  finelj-  serrated,  three  well  developed  opercidar  spines,  the 
central  one  being  the  longest.  Teeth — a  pair  of  canines  on  either  side  of  both  jaws,  an  outer  enlarged  row  along 
the  sides  of  the  upper  jaw,  and  an  inner  one  in  the  lower.  Fins — dorsal  spines  strong,  increasing  in  length  to 
the  fourth,  which  equals  two  diameters  of  the  orbit :  pectoral  longer  than  the  ventral,  and  equal  to  the  length  of 
the  head  behind  the  front  edge  of  the  orbit.  Although,  doubtless,  the  skin  covering  the  fins  is  thick,  it  does  not 
appear  to  be  remarkably  so.  Colours — the  specimen  appears  to  be  covered  with  fine  white  spots  along  each 
row  of  scales.     It  much  resembles  and  is  probably  identical  with  S.  summana. 

Habitat. — Malabar.     The  specimen  is  over  12  inches  in  length. 

21.    Serranus  morrhua,  Plate  V,  fig.  1. 

Cuv.  and  Val.  ix,  p.  434;  Gunther,  Catal.  i,  p.  154;  Klunz.  Verb.  z.  1).  Ges.  Wien.  1870,  p.  678. 
Serranios  jmcilinotus,  Temm.  Schleg.  Fauna  Japon.  Poiss.  pi.  iv,  A.  f.  1 ;  Richards.  Ich.  China,  p.  233  ; 

Bleeker,  Verb.  Bat.  Gen.  xxvi,  p.  01 ;  Giinther,  Catal.  i,  p.  155. 
Serranus  radiatus.  Day,  Proc.  Zool.  Soc.  1807,  p.  699. 

B.  vii,  D.  t^.Vt,  p.  19,  V.  1/5,  A.  |,  C.  17,  L.  r.  i|f,  L.  tr.  21/46. 

Length  of  head  nearly  1/3,  of  caudal  1/6,  height  of  body  2/7  of  the  total  length.  %es— diameter  1/4  of 
length  of  head,  1  diameter  from  end  of  snout,  and  1/2  a  diameter  apart.  The  maxilla  reaches  to  below  the  hind 

edge  of  the  orbit.  Vertical  limb  of  preopercle  slightly  oblique,  serrated,  and  with  three  or  foui-  strong  denticula- 
tions  at  its  angle,  its  horizontal  edge  as  well  as  the  sub-  and  inter-opercles  entire  :  opercle  with  three  spines,  the 
central  one  the  longest.  Teeth — canines  in  both  jaws,  the  outer  row  of  teeth  in  the  maxilla,  and  the  inner  in  the 
mandible,  larger  than  the  villiform  bands.  Fins — dorsal  spines  moderately  strong,  increasing  in  length  to  the 
third  which  eqiials  two-fifths  of  the  height  of  the  body,  and  is  nearly  as  high  as  the  rays  :  third  anal  spine 
the  strongest,  the  second  of  nearly  similar  length  and  about  equal  to  the  third  of  the  dorsal  fin  :  pectoral  as 
long  as  the  head  behind  the  middle  of  the  eye  :  ventral  nearly  reaching  the  vent :  caudal  rounded.  Scales — on 
body  ctenoid,  14  rows  between  the  lateral-line  and  the  base  of  the  sixth  dorsal  spine :  none  on  the  preorbital  nor 
on  the  maxUla  in  the  young.  Colours — (in  the  young)  greenish-olive,  becoming  dull  yellow  on  the  abdomen.  A 
broad  irregular-shaped  bluish-white  band  passes  from  the  posterior  edge  of  the  occiput  to  meet  a  similar  one 
from  the  opposite  side  :  two  more  descend  from  the  lower  and  posterior  edge  of  the  orbit  to  the  base  of  the 
pectoral  fin  :  another  proceeds  from  the  upper  margin  of  the  preopercle,  at  first  backwards,  and  opposite  the 
posterior  third  of  the  pectoral  it  curves  upwards  to  the  middle  of  the  spinous  dorsal  on  to  which  it  is  continued. 
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A  small  patcli  of  simOar  colour  exists  in  front  of  tlie  base  of  tlie  dorsal.  Another  band  goes  from  the  hind  edge 
of  the  pectoral  to  the  front  of  the  soft  dorsal  :  two  more  similar  bands  cross  the  base  of  the  tail,  and  several 
shorter  marks  exist  over  the  body.  Spinous  dorsal  nearly  black,  soft  dorsal  and  other  fins  yellow.  Eyes 

golden. 
A  young  specimen  exists  in  the  Paris  Museum,  in  which  there  are  dark  spots  along  the  lines  wliicli  bound 

the  light  spaces. 
Adults  are  brownish,  with  aljout  four  curved  longitudinal  bands  along  the  body,  and  four  or  five  oblique 

l)ands  on  the  head,  radiating  from  the  eye. 

Amongst  Sir  Walter  Elliot's  drawings  is  a  figure  of  this  speci-es,  3;%  inches  long,  also  of  the  j'oung, 
lyLj  inches,  with  the  remark  "  taken  at  Waltair,  March  9th,  1853." 

Habitat. — From  the  Red  Sea  through  those  of  India  to  Japan  :  the  sjiecimen  figured  (life  size)  was 
captured  at  Madras  in  1867. 

22.     Serranus  annularis,  Plate  V,  fig.  2. 

Sen-aims  angujarls,  Cuv.  and  Val.  vi,  p.  353;   Giintlier,  Catal.  i,  p.  126. 
Serraivus  Celehicus,  Bleeker,  Celebes,  i,  p.  117;  Giinther,  Catal.  i,  p.  139;  Klunz.  Yerh.  z.  b.  Ges.  Wieu, 

1870,  p.  676. 
Serranus  areolatus,  Playfair  (not  Cuv.  and  Val.)  Proc.  Zool.  Soc.  1867,  p.  848. 
Serranus  glaucus.  Day,  Proc.  Zool.  Soc.  1870,  p.  678. 
Epinephelus  Gelebicus,  Bleeker,  Atl.  loh.  Perc.  xi,  fig.  3,  and  Epinephelini,  p.  60. 

B.  vii,  D.  yJ.L.,  p.  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  70,  L.  r.  105,  L.  tr.  23/40,  Ca;c.  pyl.  13-14. 

Length  of  head  2/7,  of  caudal  2/11,  height  of  body  2/7  to  4/15  of  the  total  length.  Eyes — diameter  1/4  to 
1/5  of  the  length  of  head,  \\  diameters  from  the  end  of  snout,  and  3/4  to  1  diameter  apart.  The  maxilla  reaches 
to  below  the  last  third  of  the  orbit.  Preopercle  serrated,  angle  slightly  produced,  having  two  or  three  strong 

•  denticulations  (more  developed  in  some  specimens  than  in  others),  the  inferior  of  which  sometimes  is  directed 
downwards  :  occasionally  there  are  a  few  denticulations  upon  the  sub-  and  inter-opercles.  Opercular  spines  well 
developed,  the  centi'al  one  the  longest.  TeetJi — canines  in  both  jaws,  largest  in  tlie  upper  :  outer  row  of  teeth  in 
maxilla  and  inner  in  mandible  larger  than  the  villiform  bands.  Fins — dorsal  spines  rather  strong,  increasing  in 
length  to  the  third  which  equals  3/7  of  the  height  of  the  body,  and  is  rather  more  than  that  of  the  rays  :  pectoral 

as  long  as  the  head,  excluding  the  snout,  and  longer  than  the  venti-al :  second  anal  spine  strongest  but  not 
quite  so  long  as  the  third,  which  equals  one  and  a  quarter  diameters  of  the  orbit :  caudal  emarginate.  Scales — 
ftenoid.  Colours — grej'ish,  becoming  dirt)'  white  along  the  abdomen  :  head  and  body  studded  rather  closely 
with  yellow  spots,  which  become  brown  in  preserved  specimens  :  j^cctoral,  dorsal,  anal,  and  caudal  also  spotted, 
which  spots  sometimes  form  lines  or  bands,  and  all  the  fins  with  a  black  margin  edged  with  wlute. 

Hahitat. — Seas  of  India  and  Ceylon  to  the  Malay  Archiiselago,  attaining  two  feet  or  more  in  length  ; 
the  specimen  figured  is  7  inches  long. 

23.     Serranus  fuscoguttatus,  Plate  Y,  fig.  3. 

Perca  summana,  var.fuscor/uttata,  Forsk.  p.  42  ;  Gmel.  Linn.  p.  1317. 
Serranus  fusco<juttatus,  Riipp.  Atl.  Fische,  p.  108,  t.  27,  fig.  2;  Peters,  Wieg.  Arch.  1855.  p.  235  ;  Giinther, 

Catal.  i,  p.  127;  Kner,  Yoy.  Xovara,  Poiss.  p.  22;  Playfair,  Fish.  Zanzibar,  p.  5;  Klunz.  Yerh.  zool.-bot.  Ges. 
in  Wien,  1870,  p.  684. 

Serranus  horriJus  (KvM.  and  Y.  Hass.)  Cuv.  and  Yal.  ii,  p.  321 ;  Bleeker,  Perc.  p.  36 ;  Giinther,  Catal. 

p.  136. 
Serranus  geographicus,  (Kuhl.  and  v.  Hass.)  Cuv.  and  Yal.  ii,  p.  322  ;  Giinther,  Catal.  i,  p.  150. 

Serranus  dispar,  Playfair,  Fish.  Zanz.  p.  6,  pi.  i,  fig.  2  and  3 ;  Giinther,  Fische  d.  Sudsee,  Heft  i,  p.  'J. 
JSpinephelus  liurridus,  Bleeker,  Atl.  Ich.  Perc.  t.  xxix,  f.  3. 
Epinephelus  fuscoguttatus,  Bleeker,  Epinephelini,  p.  93. 

B.  vii,  tJ_l_,  p.  19,  V.  1/5,  A.  J^^,  C.  17,  L.  r.  Vif ,  L-  tr.  22/56  (Ckc.  pyl.  24,  Kner). 

Length  of  head  from  1/3  to  4/13,  of  caudal  1/6,  height  of  body  4/13  to  2/7  of  the  total  length.  Eyes— 
diameter  2/9  to  1/6  of  the  length  of  head,  1}  diameters  from  the  end  of  snout,  and  1  apart.  The  maxilla  reaches 
to  beyond  the  vertical  from  the  hind  edge  of  the  orbit.  Preopercle  usually  convex,  but  in  some  specimens  with 
a  very  shallow  emargination  above  its  rounded  angle,  serrated  in  its  whole  extent,  most  coarsely  so  at  its  angle, 
lower  limb  and  also  the  sub-  and  inter-opercles  entire.  Opercle  with  rather  badly  developed  spines,  the  central 
one  the  most  conspicuous.  Teeth — small  canines  in  both  jaws,  the  outer  row  in  the  maxilla  and  the  inner  in 
the  mandible,  larger  than  the  villiform  bands.  Fins — dorsal  spines  rather  strong,  from  the  third  of  about  equal 
length  and  not  so  long  as  the  rays,  the  third  equals  about  2/7  of  the  length  of  the  head:  pectoral  longer  than 

the  ventral,  and  as  long  as  the  postorbital  portion  of  the  head  :  third  anal  spine  equal  in  length  to  the  third" 
dorsal  one,  and  though  longer,  not  so  strong  as  the  second  :  caudal  rounded.  Scales — cycloid.  Colours — 
gi-eyish,  with  brown  spots  of  a  larger  or  smaller  size  irregularly  disposed,  they  are  sometimes  hexagonal  on  the 
head  :  pectoral  and  caudal  may  be  banded :  sometimes  three  or  four  narrow  white  lines  cross  the  lower  jaw. 
There  are  some  larger  blotches  on  the  head  and  body,  and  one  across  the  free  portion  of  the  tail.  In  some 
specimens  only  the  large  cloudy  blotchings  or  markings  are  present  on  the  body. 
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Eal!tat.—Red  Sea,  East  coast  of  Africa,  seas  of  India,  Malay  Arcliipelago  and  beyond.  Tlie  specimen 

figured  is  9|  inches  in  length  and  from  the  coast  of  Sind. 

24.    Serranus  grammicus,  Plate  V,  fig.  4. 

Day,  Proc.  Zool.  Soc.  1867,  p.  700. 

B.  Y\i,  D.  H,  P-  19>  V-  1/5.  A.  I,  C.  17,  L.  1.  85,  L.  r.  VV.  L-  tr.  17/44. 

Length  of  head  about  2/7,  of  caudal  1/6,  height  of  body  2/7  of  the  entire  length.  iJj/es— diameter  1/5 

of  leno-th  of  head.  If  diameters  from  the  end  of  snout,  and  1  apart.  The  maxilla  reaches  to  below  the  posterior 

edo-e  of  the  orbit.  Vertical  limb  of  preopercle  oblique,  finely  serrated  in  its  upper  two-thn'ds,  becoming  coarser 

lower  down,  and  having  several  large  denticulations  at  its  angle,  which  is  slightly  produced  :  its  lower  limb 

entire  as  are  also  the  sub-  and  inter-opercles.  Opercle  with  thi-ee  spines,  the  central  one  the  strongest.  Teeth— 

a  small  canine  on  either  side  of  the  upper  jaw  :  a  slightly  enlarged  outer  row  in  the  maxilla,  and  an  inner  one  in 

the  mandible.  J'/zis— dorsal  spines  of  moderate  strength,  the  foui-th  slightly  the  longest,  and  equal  to  one  and  ;i 

third  diameters  of  the  orbit  in  length,  but  not  so  long  as  the  rays :  pectoral  as  long  as  the  postorbital  portion  of 

the  head,  and  longer  than  the  ventral,  which  latter  only  reaches  half  way  to  the  vent :  second  anal  spine  the 

strontrest'  the  tliird  one-fourth  longer,  and  equal  to  the  second  in  the  dorsal  fin  :  soft  portions  of  the  dorsal  and 
anal  somewhat  rounded :  caudal  very  slightly  rounded.  ScaZes— cycloid,  with  raised  roughened  irregularly 

disposed  lines  upon  them,  those  between  the  pectoral  fin  and  the  lateral-line  being  the  largest.  Snout  and 

suborbital  ring  of  bones  scaled,  very  few  on  preorbital  or  maxilla.  C'oZo!(rs— greyish  with  a  golden  gloss  about 
the  head.  A  narrow  black  line  runs  from  the  upper  margin  of  the  orbit  to  the  last  dorsal  spine :  a  second  passes 

from  the  upper  third  of  the  orbit  to  the  superior  opercular  spine  and  on  to  the  base  of  the  sixth  dorsal  ray  :  a 

third  from  the  lower  edge  of  the  orbit  to  below  the  central  opercular  spine  and  on  to  the  upper  third  of  the 

caudal  tin,  where  it  assumes  the  form  of  rounded  blotches  :  an  intermediate  band  exists  on  the  head  between 

the  second  and  third.  Dorsal  fin  with  a  row  of  black  spots  along  its  centre  and  tipped  with  black :  caudal 

yellow  with  numerous  black  spots,  and  the  extremities  of  its  rays  black,  anal  with  a  black  edge.     Eyes  golden. 

Dr.  Jerdon,  in  the  Madi-as  Journ.  Lit.  and  Sc.  1851,  p.  130,  remarks  :  "  I  possess  a  drawing  of  another 

Serranus  of  a  reddish-fawn-colour,  brownish  on  the  back,  with  three  longitudinal  brown  lines,"  otherwise  as 
described  above.     The  figure  he  alludes  to  is  amongst  Sir  Walter  Elliofs  illustrations. 

Habitat. — Madi-as,  where  the  above  single  male  specimen,  15  inches  in  length,  was  taken  in  18C7. 

25.     Serranus  boenack,  Plate  VI,  fig.  1. 
Bodianus  boenack,  Bloch,  iv,  p.  44,  t.  226 ;  Bl.  Schn.  p.  330. 
Perca  rahtee  hotitoo,  Russell,  Fish.  Vizag.  ii,  p.  22,  pi.  129. 
Seicma  formosa,  Shaw,  Zool.  Misc.  p.  23,  t.  1007. 

Serranus  fonnoms,  Cuv.  &  Val.  ii,  p.  311;  Richards.  loh.  China,  p.  233;  Bleeker,  Perc.  p.  31  ;  Gunther, 

Catal.  i,  p.  154;  Day,  Fish.  Malabar,  p.  7  ;  Kner,  Novara  Fische,  p.  26. 
Serranus  boenacJi,  Cuv.  &  Val.  ii,  p.  362. 
Serranus  hoenack,  Peters,  Monats.  d.  Akad.  Berlin,  1865,  p.  105. 
Epinephelus  formosus,  Bleeker,  Epinepheliui,  p.  59. 
Upinephelus  boenach,  Bleeker,  Fish.  Madagascar,  p.  8. 
Verri-ndlaivali,  Tam. 

B.  vii,  D.  Ta?T^,  p.  15,  V.  1/5,  A.  ̂ .^^„),  C.  17,  L.  1.  90-95,  L.  tr.  22/43. 

Length  of  head  2/7  to  3/8,  of  caudal  1/5  to  1/6,  height  of  body  1/3  to  3/10  of  the  total  length.  Hues— 
diameter  1/5  to  2/11  of  length  of  head,  rather  above  1  diameter  from  end  of  snout,  and  3/5  of  a  diameter  apart. 
The  maxilla  reaches  to  below  the  last  third  or  hind  margin  of  the  orbit.  Vertical  limb  of  preopercle  rather 

convex,  and  a  little  emarginate  above  its  angle  in  the  adult  but  not  in  the  young,  its  upper  two-thirds  finely 

serrated,  more  coarsely  so  at  its  angle,  where  the  serrations  are  rather  irregularly  disposed  :  lower  limb  entire, 

as  are  also  the  sub-  and  inter-opercles  (in  one  specimen  both  sub-  and  inter-opercles  are  serrated).  Three  strong 

opercular  spines,  the  central  being  the  most  developed.  Teeth — one  or  two  strong  canines  or  either  side  of  both 

jaws,  the  upper  being  generally  somewhat  the  larger  :  the  outer  row  in  the  upper  jaw,  and  the  inner  in  the  lower, 

being  larger  than  the  others.  Fins — dorsal  spines  from  the  third  are  of  about  the  same  length,  the  longest  being 

3/4  tiie  length  of  the  longest  ray  :  soft  portions  of  the  dorsal  and  anal  obtusely  angular :  second  anal  spine  the 

strongest,  equal  in  length  to  the  third  in  the  adult  or  even  longer  in  the  young :  caudal  rounded.  Scales — 
ctenoid,  covering  the  forehead  and  preorbital  but  none  on  maxilla.  Colours — when  alive  very  brilliant,  but  fading 

after  death.  Generally  yellowish-brown,  snout  pale  blue,  lips  and  throat  spotted  with  a  deeper  blue,  whilst 

about  five  fillets  of  the  same  colour  diverge  from  the  orbit  and  cross  the  opercles  and  branchial  membranes. 

Blue  and  rather  tortuous  horizontal  lines  pass  from  the  head  towards  the  tail  below  the  kiteral  line,  whilst  above 

it  are  about  eight  more  dii-ected  backwards,  upwards,  and  continued  on  to  the  dorsal  fin  throughout  its  whole 

extent ;  these  blue  lines  are  likewise  continued  on  to  the  other  fins,  except  (occasionally  on)  the  ventrals,  which 

however  become  nearly  black  at  their  extremities.  Some  blue  spots  exist  anterior  to  the  base  of  the  ventral 
fin  (male),  also  occasionally  on  the  jaws. 

There  are  three  figures  of  this  fish  amongst  Sir  W.  Elliot's  drawings,  termed  Nama  panni,  Neela  panni, 
and  Panaina  JniUawaie :  one  was  captured  at  Waltair,  March  24th,  1853. 



24  ACANTHOPTERYGII. 

Tlie  specimen  termed  Serra7uis  formos7is,  "  adult :  stuffed  Isle  de  France,"  in  tbe  British  Museum  Catalogue 
1.  c.  is,  as  Dr.  Bleeker  suggests  (Fish.  Madagascar,  p.  20),  identical  -n-ith  Ejjinephelas  PoUeni,  Bleeker,  1.  c.  p.  19  : 
the  caudal  is  cut  nearly  square  instead  of  being  rounded  as  in  iS'.  hoenadc.  A  beautiful  specimen  exists  in  the 
Paris  Museum  received  from  M.  Lienard,  of  the  Maui'itius,  but  the  description  I  am  unable  to  recognise  in  his 

papers. Habitat. — Seas  of  India  and  Malay  Archipelago  to  China. 

26.  Serranus  miniatus,  Plate  VI,  fig.  2. 
Ferca  miniata,  Forsk.  p.  41 ;  Linn.  Gmel.  p.  1317. 
Bodianus  viiniatus,  Bl.  Schn.  p.  332. 

/SerrrtwiM  7re»»'niMS,  RiJpp.  Atl.  Fische,  p.  106,  t.   xxyi,  f.  3;  GUnther,  Catal.   i,  p.   118,  and  in   Giarretts. 
Fische  d.  Sudsee,  Heft,  i,  p.  5,  pi.  v;  Klunz.  Fische  d.  Roth.  Meer.  vei-h.  z.  b.  Ges.  Wien.  1870,  p.  Q7fi. 

Serranus  guttatus,  Cuv.  and  Val.  ii,  p.  357. 
Diaeope  nimiata,  Cuv.  and  Val.  ii,  p.  433. 
Cromileptes  miniatus,  Swains.  Fish,  ii,  p.  201. 
Serranus  cyanostigmatoides,  Bleeker,  Verb.  Bat.  Gen.  xxii,  Perc.  p.  31 ;  Giinther,  Catal.  i,  p.  117. 
Hpinephelus  cijayiostif/niatoides,  Bleeker,  Ternate,  p.  232,  and  Atl.  Ich.  Perc.  t.  v,  f.  3. 
Epiinejihehis  argus,  Bleeker,  Waigiou.  p.  296. 
Ejnnephelus  miniatus,  Bleeker  Epinephelini,  p.  53. 

B.  vii,  D.  TT-T6>  P-  18,  V.  1/5,  A.  A,  C.  17,  L.  1.  90,  L.  r.  \7,  L-  tr.  14-10/40,  dec.  pyl.  12  (Madras)— 
16  (Andamans). 

Length  of  head  from  4/13  to  2/7,  of  caudal  1/7,  height  of  body  2/7  of  the  total  length.  Eijes — diameter 
from  1/5  to  1/6  of  length  of  head,  1  to  1|  diameters  from  the  end  of  snout,  and  f  of  a  diameter  apart.  The 
maxilla  reaches  to  below  the  posterior  third  or  hind  edge  of  the  orbit.  Vertical  limb  of  preoperele  usually 

somewhat  emarginate  above  its  angle,  the  whole  being  finely  and  evenly  seri'ated,  as  are  also  the  sub-  and  inter- 
opercles.  Opercular  spines  well  developed,  the  central  one  being  the  largest.  Fitis — dorsal  spines  rather  strong, 
the  fourth  or  fifth  somewhat  the  longest,  and  equal  to  one-third  the  height  of  the  body,  the  last  neai-ly  as  high 
as  the  first  ray :  pectoral  as  long  as  the  head,  exclusive  of  the  snout,  and  longer  than  the  ventral,  which  reaches 
three-fourths  of  the  way  to  the  vent:  caudal  rounded.  Scales — ctenoid.  Colours — uniform  scarlet:  body, 
cheeks,  opercles,  dorsal,  caudal,  and  anal  fins  covered  with  large  blue  spots,  the  size  of  which  equals  the  extent 
of  from  2  to  5  scales :  two  blue  spots  opposite  the  base  of  the  pectoral.  Two  dark  streaks  from  the  orbit  along 
the  snout.  The  fins  darkest  at  their  margins  :  two  rows  of  large  blue  spots  along  the  spinous  portion  of  the 
dorsal,  and  six  or  eight  over  the  soft  dor.sal  and  the  anal :  one  or  two  spots  near  the  base  of  the  pectoral,  which 
fin  is  sometimes  spotted  all  over. 

Peters  (Wieg.  Arch.  1855,  p.  235)  considered  »S'.  cyavnstirjma  as  identical  with  this  species.  Bleeker 
(Epinephelini),  p.  56,  observes  that  though  closely  allied  they  appear  to  be  distinct,  as  the  colour  is  constantly 
different :  the  scaling  of  tlie  snont  is  not  identical,  and  it  has  D.  rr-Te'-  -P-  16-17,  C.  19. 

Habitat. — Red  Sea,  seas  of  India  to  the  Malay  Ai-chipelago  and  beyond.  The  specimen  figured  is  9 
inches  in  length. 

27.  Serranus  guttatus,  Plate  VI.  fig.  3. 
Bodianns  guttatus,  Bl.  t.  224 ;  Bl.  Schn.  p.  330 ;  Lacep.  iv,  p.  296. 
Epinephelus  argus,  Bl.  Schn.  p.  301. 

Gephalop'holis  argus,  Bl.  Schn.  p.  311,  pi.  01. 
Serranus  hemistictus,  Riipp.  Atl.  p.  109,  t.  xxvii,  f.  3  ;  Giinther,  Catal.  i,  p.  119  ;  Klunzinger,  Verh.  z.  b. 

Ges.  Wien.  1870,  p.  680. 
Serranus  viyriaster,  Cuv.  and  Val.  ii,  p.  305 ;  Riipp.  Atl.  p.  107,  t.  xxvii,  f.  1 ;  Richards.  Ich.  China, 

p.  233;  Less.  Voy.'Coq.  Poiss.  pi.  37;  Bleeker,  Nat  Tyds.  Ned.  Ind.  vi,  p.  192. Serranus  argus,  Cuv.  and  Val.  ii,  p.  360  ;  Giinther,  Catal.  i,  p.  115  ;  Peters,  Berlin.  IMonats.  1865,  p.  103. 
Serranus  guttatus,  Peters,  Wieg  Arch.  1855,  p.  235  ;  Giinther,  Catal.  i,  p.  119,  and  Fische  d.  Sudsee,  p.  5, 

t.  iv;  Kner,  Voy.  Novara,  p.  22  ;  Klunz.  Fische  d.  Roth.  Meer.  1.  c.  ji.  686. 
Epi)iephelus  argus,  Bleeker,  Epinephelini,  p.  57. 

B.  vii,  D.  xa'x^,  P.  18,  V.  1/5,  A.  ̂ %,  C.  17,  L.  r.  \U.  L-  tr.  21/43,  Ca3c.  pyl.  8. 

Length  of  head  1/3  to  2/7,  of  caudal  1/5,  height  of  body  1/3  to  2/7  of  the  total  length.  E//es— diameter 
from  1/5  to  2/13  of  the  length  of  head,  1\  diameters  from  the  end  of  snout,  and  1  apart.  The  maxUla  reaches 

to  beyond  the  vertical  from  the  hind  edge  of  the  orbit.'  Pi-eopercle,  its  vertical  limb  rounded  and  finely  serrated, lower  limb  entire  :  a  few  serrations  on  the  Lnteropercle.  Three  well  developed  opercular  spines,  the  central  one 
being  the  longest.  Teetli — rather  small  canines  in  both  jaws,  the  outer  row  of  teeth  in  the  maxiUa  and  the 
iimer  in  the  mandible  are  larger  than  the  villiform  bands.  Fins — dorsal  spines  rather  strong,  increasing  in 
length  to  the  fourth  and  fifth,  which  equal  about  one-third  the  height  of  the  body  :  pectoral  rather  longer  than 
the  ventral :  second  anal  spine  strongest  and  slightly  longer  than  the  third :  soft  portions  of  the  dorsal  and 
anal  fins  angularly  rounded  :  caudal  rounded.  Scales — ctenoid.  Colours — usually  reddish-brown  and  mostly 
with  darker  vertical  bands  ;  head,  body,  and  all  the  fins  (except  occasionally  the  pectoral  and  ventral)  covered 
with  numerous  small  blue  spots  :  dorsal,  anal,  and  caudal  with  a  fine  white  border. 

In  the  variety  figured,  S.  hemistictus,  the  cross  bands  are  not  seen :  the  spots  on  the  upper  half  of  the 
body  are  very  few,  and  the  pectoral  has  a  broad  yellow  edge. 
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Habitat.— Red  Sea,  East  coast  of  Africa,  seas  of  India  to  tlie  Malay  Arcliipelago,  China,  Australia,  and 
beyond.     The  specimen  figured  is  9  inches  in  length. 

28.  Serranus  leopardus,  Plate  VI,  fig.  4. 

Lahrus  leopardus,  Lacep.  iii,  p.  517,  t.  30,  f.  1. 
Serranus  leopardus,  Cuv.  and  Val.  ii,  p.  33G ;  Giinther,  Catal.  i,  p.  123  and  Fische  d.  Sudsee,  p.  4,  t.  3, 

f.  B.  (excl.  synonym,  pt.) 
Serranus  spilurus,  Cuv.  and  Val.  vi,  p.  433  ;  Bleeker,  Flores,  p.  322. 
Serranus  Homfrayi,  Day,  Proc.  Zool.  Soc.  1870,  p.  678. 
Epinephelus  zanana,  Bleeker,  Atl.  Ich.  Pero.  t.  x,  fig.  2. 
Epinephel'us  leopardus,  Bleeker,  Epinephelini,  p.  61. 

B.  vii,  D.  ,  3?TT,  P.  17,  V.  1/5,  A.  3^,  C.  17,  L.  r.  (if  )|J-,  L.  tr.  10/26. 

Length  of  head  2/7,  of  caudal  1/6,  height  of  body  1/3  of  the  total  length.  Eyes — high  up,  diameter 
largest  in  the  immature,  fi-om  1/5  to  1/6  of  the  length  of  the  head  in  the  adult,  from  1  to  1  j  diameters  from  end 
of  snout  in  the  adult  and  nearly  1  apart.  The  maxQla  reaches  to  below  the  hind  edge  of  the  orbit.  Vertical 

limb  of  preopercle  rounded  and  very  finely  serrated ;  the  serrations  extending  along  its  angle  but  not  to  the 

lower  limb  :  interopercle  usually  with  a  few  fine  serrations  along  its  posterior  half  Teeth — canines  in  both  jaws, 
the  outer  row  in  the  maxilla,  and  the  inner  in  mandible  larger  than  the  villiform  bands.  Fins — dorsal  spines 

strong,  the  fifth  the  longest  but  not  equalling  the  length  of  the  rays  :  soft  dorsal  and  anal  rounded  :  pectoral  as 
lono-  as  the  head  exclusive  of  the  snout :  second  anal  spine  the  strongest  and  slightly  the  longest :  caudal 

rounded.  Scales — rather  strongly  ctenoid  on  the  body,  8  rows  between  the  lateral-line  and  the  sixth  dorsal 

spine,  they  cover  the  snout,  preorbital  and  suborbital  ring  of  bones  and  the  posterior  half  of  the  maxilla.  A 

badly  marked  line,  very  similar  to  the  lateral-line,  passes  along  the  scales  near  the  bases  of  the  dorsal  and  anal 
fins.  Colours — vary,  red  or  yellow  predominating.  The  body  may  be  whitish  covered  with  round  or  oval  red 
spots  which  are  extended  over  the  dorsal,  anal,  and  caudal  fins.  A  dark  band  passes  from  the  eye  to  above  the 
upper  opercular  spine  behind  which  it  terminates  in  a  black  spot :  one  or  two  black  bands  with  or  without  a 
white  edgmg  may  be  present  over  the  free  portion  of  the  tail :  caudal  with  a  white  or  blue  spot  at  either  of  its 
outer  angles,  and  a  triangular  black  band  across  its  last  third.  This  baud  may  be  broken  up  into  an  oblique 

mark  across  either  side  of  the  tail,  or  may  even  be  seen  quite  white  as  in  the  lower  one  of  the  figm-e. 
Habitat. — From  the  Red  Sea  thi-ough  those  of  India  to  China ;  the  one  figured  life  size,  was  taken  at 

the  Andaman  Islands. 
29.  Serranus  Sonnerati,  Plate  VII,  fig.  1. 

Perca  rubra,  Sonnerat. 
Serranus  Sonnerati,  Cuv.  and  Val.  Li,  p.  299 ;  Giinther,  Catal.  i,  p.  122 ;  Playfair,  Fish.  Zanz.  p.  3,  (exc. 

pi.  iii,  fig.  1.) 
Serranus  pachycentron,  Cuv.  and  Val.  ii,  p.  295. 

Serranus  erythrxus,  Cuv.  and  Val.  vi,  p.  516  ;  Giinther,  Catal.  i,  p.  116  ;  Playfaii-,  Fish.  Zanz.  p.  2,  pi.  i,  f  1. 
Serranus  pachycentrum,  Giinther,  Catal.  i,  p.  116. 
Epinephelus  nigripinnis,  Bleeker,  Atl.  Ich.  Perc.  t.  vi,  f  2  ;  and  Epinephelini,  p.  39 ;  {?  Serranus  nigripinnis, 

Cuv.  and  Val.  ii,  p.  339). 
Siggapu  cullaivah,  Tarn. 

B.  vii,  D.  „'tt,  P-  18-19,  V.  1/5,  A.  ̂ ?^,  C.  17,  Ca3c.  pyl.  11-12,  L.  r.  Hi'm,  L-  tr.  27/40. 
Length  of  head  3/10  to  2/7,  of  caudal,  2/13  to  1/7,  height  of  body,  4/13  to  2/7  of  the  total  length. 

■  Eyes — diameter  2/11  to  2/13  of  the  total  length,  1^  to  1|  diameters  from  the  end  of  snout,  and  3/4  of  a  diameter 
apart.  Profile  from  the  snout  to  above  the  ej-es  rather  concave.  The  maxilla  reaches  to  a  slight  distance 
beyond  the  hind  edge  of  the  orbit.  Vertical  limb  of  preopercle  sometimes  slightly  oblique  above  its  angle,  it  is 
very  finely  serrated  in  its  whole  extent :  lower  limb  with  irregular  notches,  and  serrated,  occasionally  coarsely 
so  :  sub-  and  inter-opercles  finely  serrated  :  the  two  upper  opercular  spines  more  developed  than  the  lower. 
Teeth — one  or  two  well  developed  canines  on  either  side  of  both  jaws,  largest  in  the  lower  :  the  outer  row  of  teeth 
in  the  maxilla  and  the  inner  in  the  mandibles  larger  than  the  villiform  bands.  Fins — dorsal  spines  moderately 
strong,  increasing  in  length  to  the  third  from  whence  they  continue  to  very  slightly  augment  in  height  to  the 
last  which  equals  2/7  of  that  of  the  body,  the  inter-spinous  membrane  is  slightly  emarginate  and  not  lobed,  the 
rayed  portion  is  about  one-fourth  higher  than  the  spinous,  it  and  the  soft  part  of  the  anal  rounded :  pectoral  as 

long  as  the  head  beliind  the  front  edge  or  middle  of  the  eye,  and  rather  longer  than  the  ventral :  second  anal 

spine  the  strongest  but  not  quite  so  long  as  the  third,  wliich  nearly  equals  the  third  of  the  dorsal :  caudal 
rounded.  Scales — cycloid  on  the  head,  ctenoid  on  the  body,  fine  ones  are  continued  for  some  distance  up  the  bases 
of  the  soft  dorsal,  anal,  and  caudal  fins  :  fine  ones  over  the  snout,  sub-orbital  and  the  anterior  and  lower  portion 

of  the  preorbital :  the  hind  half  of  the  maxilla  sometimes  has  very  fine  ones,  at  other  times  it  is  destitute  of  any. 
There  are  14  or  15  rows  of  scales  between  the  sixth  dorsal  spine  and  the  lateral  line  at  its  highest  point  which 
is  below  it.  There  exists  a  badly  marked  line,  much  similar  to  the  lateral  line,  running  along  the  scales  near  the 
bases  of  the  dorsal  and  anal  fins.  Colours — of  a  dull  lake,  with  the  head  and  to  below  the  first  half  of  the 

spinous  dorsal  fin  covered  vrith  a  net-work  of  blue  lines  enclosing  spots  from  one-sixth  the  diameter  of  the  eye, 
to  spaces  larger  than  it.  Some  indistinct  spots  over  the  whole  of  the  body.  Fins  of  rather  darker  colour  than 
the  body,  especially  at  their  edges  :  caudal  with  some  dull  blue  or  white  spots. 
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The  specimen  of  Serranus  erythrmus,  figured  in  tlie  "Fishes  of  Zanzibar"  is  identical  with  this  species  as 

suggested  by  Bleeker ;  also  Kelaart's  skin  a,  p.  116  of  S.  jmchycentrtim*  which  has  L.  r.  \^%,  L.  tr.  22/ — ,  and 
is  the  same  as  the  large  specimens  of  8.  leopanlus  in  the  British  Museum.  S.  Sonnerati,  Playfair,  Fish. 

Zanzibar  p.  3,  pi.  iii,  fig.  1,  has  L.  r.  \fg'  and  9  rows  of  scales  between  the  lateral  line  and  the  base  of  the  sixth 

dorsal    spine,  'it    appears    to  be  identical,  as  already  suggested  by   Bleeker  with   his  Epinephelus  (Serraitus) miltostiyma.  .    . 

Amono-st  Sir  Walter  Elliot's  di-awings  are  three  of  this  species  showing  variations  of  colour.  Jerdon 

(M.  J.  L.  and  Sc.  1851,  p.  129)  observes  that  "  the  intensity  of  the  red  varies  a  good  deal,  and  it  is  sometimes 

marked  with  white  spots." 
Hahitat^^ast  coast  of  Africa,  seas  of  India  to  the  Malay  Ai-chipelago,  and  beyond.  The  specimen 

figured  is  that  of  a  female  13  inches  long  captured  in  February,  1859,  at  Madras,  where  it  is  not  uncommon  and 
attains  at  least  3  feet  in  length. 

30.    Serranus  boelang,  Plate  VII,  fig.  2. 

Sernmus  hoelang,  Cuv.  and  Val.  ii,  p.  3US,  vii,  p.  6U-i  ;  Quoy  and  Gaim.  Voy.  Astrol.  p.  C57,  pi.  3,  fig.  4  ; 
Playfair,  Fish.  Zanz.  p.  2. 

Serranus  nujrofascintus,  Hombr.  and  Jacq.  Voy.  Pol.  Sud.  Poissons,  p.  30,  t.  2,  f.  1. 
?  Merous  imieolor,  Lienard,  Nat.  Hist.  Soc.  Maur.  1839,  p.  31. 
Serranus  microprion,  Bleeker,  Amb.  ii,  p.  562;  Giinther,  Catal.  i,  p.  IIG. 
Serranus  sticjmapoinus,  Rich.  Ich.  China,  p.  232. 
Serranus  boenacJc,  Giinther,  Catal.  i,  p.  112  (not  Bloch)  ;  Kiier,  Novara  Fische,  p.  21. 

Epi7iephelus  boelang,  Bleeker,  Epinephelini,  p.  49. 
Hpinephelus  microprion,  Bleeker,  Atl.  Ich.  Perc.  t.  ii,  fig.  1,  and  Epinephelini,  p.  47  (?  variety). 

B.  vii,  D.  „^T^,  P.  15,  V.  1/5,  A.  ̂ %,  C.  17,  L.  r.  |^,  L.  tr.  18/36  (C^c.  pyl.  6-7,  Kner). 

Length  of  head  4/13  to  2/7,  of  caudal  2/11,  height  of  body  nearly  2/7  of  the  total  length.  Eyes— 
diameter  1/5  of  length  of  head,  Ij  diameters  from  end  of  snout,  and  2/3  of  a  diameter  apart.  The  maxilla 
reaches  to  some  distance  behind  the  posterior  edge  of  the  orbit.  Preopercle  with  its  vertical  limb  finely  serrated, 

the  serrations  being  continued  along  its  angle  and  a  short  distance  on  to  its  horizontal  border :  fine  serrations 

upon  the  sub-  and  inter-opercles.  Opercular  spines  strong  especially  the  central  one.  Teeth — small  canines  in 
both  jaws,  the  outer  row  of  teeth  in  the  maxilla,  and  the  inner  in  the  mandible  larger  than  the  villiform  bands 

which  are  comparatively  of  small  size.  Fins — dorsal  spines  rather  strong  and  from  the  third  are  about  equal  in 

leno-th  but  not  so  long  as  the  rays  :  pectoral  a  little  longer  than  the  ventral  and  equalling  the  length  of  the  head 

excludino-  the  snout :  second  anal  spine  much  the  strongest  and  also  the  longest,  being  equal  to  two-fifths  of  the 

height  of  the  body:  soft  portions  of  the  dorsal  and  anal  angularly  rounded:  caudal  rounded.  .SVn?es— -ctenoid 

on  the  body,  ten  rows  between  the  lateral  line  and  the  base  of  the  sixth  dorsal  spine.  Colours — pirrplish,  with 
from  eight  to  nine  vertical  bands  on  the  body  not  so  wide  as  the  ground  colour  :  when  freshly  captured,  the  one 

over  the  free  portion  of  the  tail  is  very  dark  :  a  dark  mark  behind  the  two  upper  opercular  spines,  and  a  blackish 

edo-e  to  the  dorsal,  which  in  the  soft  portion  of  the  anal  and  the  caudal  is  margined  with  white. 

S.  micrcqirion,  Bleeker,  which  may  be  a  variety  of  this  species  has  blue  spots  over  the  head  and  shoulders. 
Eabitat — Red  Sea,  East  coast  of  Africa,  tkrough  the  seas  of  India  to  the  j\Ialay  Archipelago.  It  does 

not  appear  to  attain  a  large  size.     The  one  figured,  life-size,  came  from  the  Andaman  Islands. 

Genus,  4 — Vakiola,  Sivains. 
Pseiidoserranus,  Klunz. 

Branchiostegals  seven  :  pseudohranchiue.  Body  ohlong,  compressed.  Eyes  lateral  of  moderate  size.  _  Preopercle 

with  its  vertical  limb  feebly  serrated,  its  horizontal  one  entire.  Opercle  with  three  spines.  Teeth  villiform  in  the  jaivs,^ 

vomer  and  palate:  canines  present,  and  the  inner  row  of  teeth  in  both  jaws  moveable:  some  conical  teeth  along  the  rami 

of  the  mandibles.  Dorsal  fin  single  with  nine  spines:  anal  with  three:  caudal  deeply  emarginate.  Scales  small, 
ctenoid,  none  on  the  snuid,  suborbitals,  or  maxilla. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Variola  louti,  D.  ttj^ttt.  -A-  f,  L-  r.  ̂ %.  Vertical  limb  of  preopercle  slightly  emarginate  and  finely 
sen-ated.  Caudal  deeply  emarginate.  Red,  with  small  darker  spots  on  the  body  and  most  of  the  fins,  some  of 
which  last  are  edged  w^th  yellow.     East  coast  of  Africa,  Ceylon. 

1.     Variola  louti,  Plate  VII,  fig.  3. 

Perca  louti,  Forsk.  p.  40. 
Bodiamis  louti,  Bl.  Schn.  p.  332 ;  Lacep.  iv,  p.  286. 

*  Valencieunes  observes  that  he  had  only  seen  one  specimen  and  that  was  in  the  Leyden  Museum,  7  French  inches  long.  His 

especial  reason  for  considering  it  a  new  species  appears  to  be  the  character  o£  the  scales  which  were  small  and  ctenoid.  Those  on  the  sides 
being  slightly  keeled,  forming  about  20  horizontal  rows.  This  aijpearance  is  more  seen  in  some  specimens  than  in  others,  and  is  not 
peculiar  to  this  species.  In  1867,  a  Serranus  diacanthxis  about  18^  inches  long,  which  was  not  quite  fresh,  was  brought  to  me  at  Madras. 
I  had  it  preserved  a.s  a  skin  and  dried  rather  too  rapidly,  the  result  being  that  all  the  rows  of  scales  on  the  body  show  a  well  developed 
keel.    I  have  also  seen  this  appearance  caused  in  fish  which  have  been  immersed,  from  the  first,  in  spirit  of  too  great  a  strength. 
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Lahrus  pundaius,  Lacep.  iii,  p.  431,  pi.  17,  f.  2. 
Serranus  louti,  Rupp.  Atl.  p.  106,  pi.  26,  f.  2;  Gunther,  Catal.  i,  p.  101,  and  Fische  d.  Sudsee,  p.  2,  t.  i, 

(not  Cuv.  and  Val.) 
Serranus  pundulatus,  Cuv.  and  Val.  ii,  p.  367,  is,  p.  435  ;  Bleeker,  Sumatra,  i.  p.  570 ;  Quoy  and  Gaim. 

Voy.  Astrol.  Poissons,  p.  654,  pi.  3,  f.  2. 
Serranus  phcenistomus,  Swains.  Fish,  ii,  p.  201. 
Variola  longipinna,  Swains.  Fish,  ii,  p.  202. 
Pseudoserranus  louti,  Klunz.  Fische  d.  Roth.  Meer.  Vorh.  z.  b.  Ges.  Wicn.  1870,  p.  687. 
Variola  louti,  Bleeker,  Epinophelini,  p.  11. 

B.  vii,  D.  T3?T5,  P-  18,  V.  1/5,  A.  I,  C.  17,  L.  r.  ifi.  Vert.  10/14. 

Leno-th  of  head  from  2/7  to  1/4,  of  caudal  2/9,  height  of  body  2/9  of  the  total  length.  Eijes — diameter 
2/9  to  1/6  in  the  length  of  head,  upwards  of  1|  diameters  from  the  end  of  snout,  and  2/3  of  a  diameter  apart. 
Lower  iaw  prominent,  the  maxilla  reaches  to  below  the  hind  edge  of  the  eye.  Vertical  limb  of  preopercle  with 
some  feeble  serrations  at  its  angle,  its  lower  limb,  sub-  and  inter-opercles  entire.  Teeth — strong  canines  in  the 
upper,  and  weaker  ones  in  the  lower  jaw :  outer  row  of  teeth  in  the  maxilla,  shorter  and  thicker  than  the 

villiform  band  :  some  large  teeth  also  present  amongst  the  villiform  ones  in  the  mandible.  Fins — dorsal  spines 
rather  weak,  the  soft  portion  of  the  fin,  also  of  the  anal,  elongated  and  pointed  :  pectoral  as  long  as  the  head 
without  the  snout :  ventral  one-third  longer :  second  anal  spine  not  quite  so  long  as  the  third ;  caudal  deeply 
emaro^inate  and  with  pointed  angles.  Scales — ctenoid  about  14  rows  between  the  lateral-line  and  the  base  of  the 

first  dorsal  spine.  Colours — red  with  small  darker  spots  ever^-n-here  :  all  the  fins  red,  outer  edge  of  pectoral  and 
soft  dorsal  yellowish,  as  is  also  snout  and  abdomen.  A  yeUow  line  along  the  inner  edge  of  the  two  lobes  of  the 
caudal  fin. 

Ilahitaf. — From  the  Red  Sea  through  the  seas  of  India  to  the  Malay  Archipelago.  The  specimen  figured 
is  from  the  collection  in  the  British  Museum. 

Genus,  5 — Anthias,  (Bl.  Schi.)  Cuv.  ̂ '  Val. 
Caprodon,  Temm.  and  Schleg.  :  Aylopon,  Callanthias,  Paranthias,  and  Elastoma,  Guichemot :  Holanthias, 

Gilnther. 

Branchiostegals  seven :  pseudohranchim.  Body  ohlonrj,  rather  elongated,  and  compressed :  preorhital  of 
moderate  height,  entire.  Preopercle  serrated.  Opercle  ivith  two  spines.  Villiform  teeth  in  both  jaws,  with  canines 
anteriorly,  and  an  outer  row  of  canine-like  ones  laterally :  also  villiform  on  the  vomer  and  palate :  if  present  on  the 
tongue,  minute.  Dorsal  fin  single,  vnth  from  nine  to  eleven  spines  :  anal  with  three  :  pectorals  pointed  :  caudal  rather 
deeply  forlced :  one,  or  more  of  the  fins,  as  a  rule,  having  elongated  rays.  Scales  of  moderate  si;e,  an  enlarged  row 
over  the  nape.     Pyloric  appendages  few. 

Geographical  distribution,  most  of  the  seas  of  temperate  and  tropical  regions. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Anthias  multldens,  D.  -fj,  A.  f ,  L.  1.  52.  Rosy,  with  lateral  golden  bands  on  the  body,  and  two  on  the 
head.     Andamans. 

1.    Anthias  multldens,  Plate  VII,  fig.  4. 
Mesoprion  multidens.  Day,  Proc.  Zool.  Soc.  1870,  p.  680. 

B.  vii,  D.  fj,  P.  16,  V.  1/5,  A.  ̂ 'V,  C.  16,  L.  1.  62,  L.  r.  |f,  L.  tr.  7/17,  Caec.  pyl.  6. 

Length  of  head  4/15,  of  caudal  1/4,  height  of  body  1/4  of  the  total  length.  Eyes — diameter  2/7  of  length 
of  head,  Ij  diameters  from  end  of  snout,  and  1  apart.  The  distance  between  the  eye  and  the  angle  of  the 
mouth  equals  three-fourths  of  the  diameter  of  the  orbit.  The  maxilla  reaches  to  below  the  first-third  of  the 
orbit.  Vertical  and  horizontal  limbs  of  preopercle  finely  serrated,  most  coarsely  so  at  its  rounded  and  somewhat 
produced  angle.  Opercle  with  two  well  developed  spines.  Seven  rows  of  scales  between  the  eye  and  the  angle 
of  the  preopercle.  Teeth — villiform  in  the  jaws,  with  a  large  canine  on  either  side  of  the  premaxillary,  and  an 
outer  lateral  row  of  canine-like  ones  in  the  maxilla  :  likewise  an  outer  row  of  canine-like  teeth  in  the  lower 

jaw  :  villiform  ones  on  the  vomer  and  palate.  Fins — dorsal  spines  slender,  the  fifth  the  longest,  and  nearly  equal 
to  half  the  height  of  the  body  below  it,  the  last  spine  upwards  of  two-thirds  of  the  length  of  the  fifth  :  pectoi-al 
as  long  as  the  head,  and  reaching  to  above  the  end  of  the  base  of  the  anal :  last  dorsal,  and  anal  rays  elongated  to 
nearly  twice  as  long  as  the  one  preceding  each  :  second  anal  spine  the  strongest,  the  third  the  longest,  and  nearly 

equal  to  one-third  of  the  length  of  the  head  :  caudal  deeply  forked,  the  upper  lobe  slightly  the  longer.  Colours — 
rosy,  with  about  six  longitudinal  yellow  bands  along  the  body,  and  a  golden  one  from  the  inferior  angle  of  the 
eye  to  the  snout,  and  another  across  the  forehead. 

Habitat. — Andamans,  where  it  is  common,  attaining  a  large  size  :  although  the  number  of  spines,  rays, 
scales,  and  csecal  pylori  are  the  same  as  in  Anthias  oculatus,  Cuv.  and  Val.  the  form  of  the  dorsal  fin  difiers,  as 
in  this  species  the  spines  do  not  decrease  to  the  last. 

Genus,  6 — Geammistes  (Artedi)  Cuvier. 
Pogonoperca,  Gunther. 
Branchiostegals  seven :  pseudobranchire.  Body  oblong  and  compressed.  S)iout  short.  Opercle  and  preopiercle 

unserrated,  but  spinate.     Eyes  lateral.     Teeth  villiform  in  the  jaivs,  vomer,  and  palatines,  no  canines:  tongue  smooth. 
E  2 
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A  barbel  of  a  more,  or  less,  rudimentary  character  on  the  cliin.     Two  dorsal  fins,  the  first  with  seven  spines :  anal 
spineless.     Scales  mimde,  adherent,  and  enveloped  in  the  epidermis.     Pyloric  appendarjes  feiv. 

Geographical  distribution — Red  Sea,  tlirougliout  those  of  India  to  the  Malay  Archipelago,  and  beyond. 
SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Grammistes  Orientalis,  Bl.  Schn.  D.  7 j^-^,  A.  9-11.  Three  spinate  denticulations  on  preopercle.  Caudal 
rounded.  Deep  brown,  with  from  three  to  seven  narrow  white  longitudinal  bands,  which  anteriorly  are  continued 
on  to  the  head.     Red  Sea,  seas  of  India,  Malay  Archipelago,  and  beyond. 

1.    Grammistes  Orientalis.    Plate  IX,  f.  1. 
Grammistes  Orientalis,  Bl.  Schn.  p.  189  :  Cuv.  and  Val.  ii,  p.  203,  pi.  27  :  Bleeker,  Amboina,  iv,  p.  105  ; 

Ganther,  Catal.  i.  p.  171;  Klunz.  Fische.  Roth.  Meer.  Verh.  z.  b.  Ges.  Wien.  1870,  p.  707;  Bleeker,  Epinephelini, 

p.  129. 
Perca  bilineata,  Thunb.  Nov.  Act.  Hoi.  xiii,  p.  142,  t.  5. 
Bodianus  sex-lineatus,  Lacep.  iv,  pp.  285,  302. 
Scicena  vittata,  Lacep.  iv,  p.  323. 
Perca  triacanthus  et  pentacanthus,  Lacep.  iv,  pp.  398,  424. 
Gentropomus  sex-lineatus,  Lacep.  v,  pp.  688,  689. 

B.  vii,  D.  7  I  T-j^T^,  P.  16,  V.  1/5,  A.  9-11,  C.  17. 
Length  of  head  2/7  to  1/3,  of  pectoral  2/11,  of  caudal  1/5,  height  of  body  nearly  1/3  of  the  total  length. 

Eyes — diameter  2/7  to  1/4  of  the  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Body 
oblong  and  elongated,  sometimes  with  a  slight  concavity  in  the  profile  above  the  orbit :  lower  jaw  the  longei-. 
The  maxilla  extends  to  below  the  liind  edge  of  the  orbit.  Vertical  limb  of  preopercle  with  three  spinate 
denticulations  on  its  border,  the  upper  being  the  smallest ;  some  indistinct  ones  along  the  lower  limb.  Three 
spines  on  opercle.  A  rudimentary  barbel  on  the  lower  jaw,  which  in  a  fresh  specimen,  nearly  4  inches  long, 
equalled  half  the  length  of  the  orbit.  Teeth — villiform  in  jaws,  vomer,  and  palate.  Fins — tliird  dorsal  spine 
the  longest  equalling  one-third  of  the  height  of  the  body  below  it :  soft  dorsal,  anal,  and  caudal  rounded. 
Scales — imbedded  in  epidermis  and  usually  covered  with  mucus.  Colours — of  a  deep  chestnut  brown,  with  three 
milk-white  longitudinal  bands,  from  the  head  along  the  body,  the  inferior  ceasing  opposite  the  posterior  end  of 
the  base  of  the  anal  fin.     A  white  median  band  from  the  snout  to  the  base  of  the  dorsal  fin. 

In  some  specimens  there  are  six  or  more  white  longitudinal  lines  along  either  side  of  the  body.    ■ 
Seba  figm-es  this  fish  as  Grammistes,  pi.  27,  f.  5. 
Hahitat — Seas  of  India,  to  the  Malay  Archipelago,  and  beyond,  attaining  only  a  few  inches  in  length. 

The  one  figured  is  from  the  Andamans,  and  life  size. 

Genus,  7 — DiPLOPRiON,  (Kuhl.  and  v.  Hass.)  Guv.  and  Val. 
Branchiostegals  seven  :  pseudohranchics.  Body  oblong,  compressed.  Eyes  lateral.  Opercle  spinate  :  prreopercle 

with  a  double  edge,  the  outer  of  which  is  dentictdated.  Teeth  villiform  i7i  jaws,  vomer,  and  pialatines,  no  canines: 
tongue  smooth.  Two  dorsal  fins,  the  first  ivith  eight  spines :  anal  with  two.  Scales  small,  adherent.  Pyloric 
appendages  few. 

Geographical  distribution. — From  the  seas  of  India  to  China  and  Japan.  This  fish  I  have  not  personally 
captured  in  India,  nor  found  it  in  local  Indian  collections  ;  those  taken  have  been  probably  mere  stragglers. 

Dr.  Jerdon  remarks,  "this  pretty  fish  is  rare  at  Madras." — (Madr.  Journ.  Lit.  and  Science,  1851,  IJo.  39, 
p.  129.) 

SYNOPSIS    OP    INDIVIDUAL   SPECIES. 

1.  Biploprion  bifasciatum,  D.  8  |  15,  A.  jV.  Yellow  with  two  black  vertical  bands.  Indian  seas,  Malay 
Archipelago  to  Japan. 

1.    Diploprion  bifasciatum,  Plate  IX,  f.  2. 
(Kuhl.  and  v.  Hass.)  Cuv.  and  Val.  ii,  p.  137,  pi.  21  :  Tern,  and  Schleg.  Fauna  Japon.  p.  2,  pi.  2,  f.  A. : 

Richards.  Ich.  China,  p.  221 ;  Bleeker,  Verh.  Bat.  Gen.  xxvi,  p.  59  and  Nat.  Tyds.  Ned.  Ind.  vi,  1854,  p.  207 
and  Epinephelini,  p.  124;  GiJnther,  Catal.  i,  p.  174;  Kner,  Novara  Fische,  p.  29. 

Anoovah  nieen,  Tam. 

B.vii,  D.  8  I  14-15,  A.  rr'-T^,  C.  17,  L.  r.  ̂ o^lfor,  L-  tr.  12/-. 

Length  of  head  2/7,  of  caudal  1/5,  height  of  body  2/5  of  the  total  length.  J^f/fo-— diameter  1/4  length  of 
head,  1^  diameters  from  end  of  snout,  and  3/4  of  a  diameter  apart.  The  maxilla  reaches  to  below  the  middle  of 
the  orbit.  Preopercle  having  a  double  edge  the  outer  of  which  is  serrated,  the  inner  ridge  is  also  stated  to  b(! 

sometimes  serrated.  Approximating  portions  of  sub-  and  inter-opercles  seiTated.  Opercle  with  its  two  uppei- 
spines  large,  followed  inferiorly  by  several  smaller  ones.  Teeth — generic.  Fins — third  and  fourth  dorsal 
spines  the  highest,  and  nearly  equal  to  the  length  of  the  head  behind  the  front  edge  of  the  orbit ;  they  decrease 

in  length  to  the  last  which  is  very  short :  anal  spines  also  very  short :  caudal  rounded.  Colours — Gamboge 
yellow  with  two  broad  black  cross  bands. 

Habitat — Seas  of  India,  to  China  and  Japan. 

Sir  John  Richardson  remarks,  "  specimens  exist  in  every  collection  of  Chinese  fishes,  and  small  ones 
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are  common  in  the  insect  boxes  solrl  at  Canton."     The  one  figured  is  from  a  stuffed  specimen  in  the  Liverpool 
Free  Museum,  kindly  lent  me  for  this  purpose  by  its  curator,  Mr.  Moore. 

Genus,  8 — Lutianus,  Block. 

Biacope  and  Mesoprion,  Cuv.  and  Val. :  Genyoroge,  Cantor :  Macolor,  Bleeker :  Proamhhjs,  Hypopl'des, 
Bhomhoplites,  Ocyurtis,  Evoplites,  and  Tropidinius,  Gill. 

Branchiostegals  seven :  piseudobrancldw.  Body  ohlovg,  compressed :  snout  elongated,  with  the  preorhital  rather 
high  and  entire.  Preopercle  serrated,  with  or  tuithout  a  notch  on  its  vertical  border  to  receive  a  knob,  wliich  is  sometimes 
developed  on  the  interopercle.  Opercle  rarely  with  one,  more  generally  ivith  two  or  three  indistinct  points.  Villiform 
teeth  in  both  jaws :  canines  in  tlie  uj^per,  icith  smaller  ones  in  the  anterior  portion  of  the  lower  jaiv,  and  laterally 

a  row  of  canine-like  teeth :  villiform  teeth  likewise  on  the  vomer,  and  palate :  ivhen  present  on  the  tongue  minute. 
Dorsal  Jin  single,  with  from  7iine  to  thirteen  spines:  anal  with  three:  pectorals  piointed :  caudal  rounded,  truncated  or 
emarginate.  Scales  ctenoid,  of  moderate  or  rather  small  size,  one  or  two  enlarged  rows  over  the  nape.  Pyloric  appendages 

few  or  absent.     Air-vessel  simple. 
Oeographical  distribution. — From  the  Red  Sea  and  East  coast  of  Africa  through  the  seas  of  India,  the 

Malay  Archipelago,  and  to  the  Pacific. 
Uses. — As  a  rule  all  these  fishes  are  good  as  food,  though  some  are  insipid :  a  few  attain  a  large  size. 

They  are  extensively  salted  and  dried  in  many  localities. 

Amongst  the  Lutiani  exist  variations  which  require  notice.  Thus  in  some,  when  immatiu-e  (as  observed 
in  a  few  Serrani),  a  spine  exists  at  the  angle  of  the  preopercle  :  as  age  advances  it  is  gi'adually  absorbed,  altliough 
occasionally  in  the  adult  coarse  serrations  may  indicate  its  prior  existence.  Instead  of  one  there  may  be  several 
spinate  denticulations  at  this  spot  in  the  fry,  which  also  disappear,  as  in  the  case  of  the  single  spine.  The 
interopercular  knob,  in  those  species  which  possess  one  (^Genus  Biacope,  Cuv.  and  Val.,  or  Genyoroge,  Cantor.) 

appears  in  two  distinct  modes — either  as  well  formed  from  birth  with  a  notch  in  the  vertical  border  of  the 
preopercle — or  else  the  knob  is  gradually  formed,  and  as  it  increases  in  size  it  presses  against  the  vertical  border 
of  the  preopercle  causing  absorption  at  the  spot  above  it  and  thus  creates  a  notch.  Respecting  the  dorsal  spines, 
it  has  been  remarked  of  the  Serrani  that  one  ray  may  occasionally  assume  the  form  of  a  spine,  thus  changing  the 

specific  number  (by  the  addition  of  one  spine  and  the  diminution  of  one  ray)  but  this  seems  to  be  rather  rare 
amongst  the  Indian  Lutiani  in  which,  although  the  spines  may  bo  increased,  the  rays  are  not  usually  diminished 
in  number :  an  increase  in  the  number  of  the  rays  is,  however,  of  more  frequent  occurrence  than  in  the  spines. 

In  colouring  there  is  one  subject  that  requires  fiirther  examination,  and  that  is  the  lateral  blotch  :  in 

those  species  in  which  it  is  present,  it  is  sometimes  most  decided  in  the  young,  but  whether  it  frequently  exists 
in  some  specimens  and  is  absent  in  others  remains  to  be  solved.  That  it  disappears  if  the  fresh  specimen  is 
left  soaking  in  water  is  evident :  that  it  sometimes  is  all  but  lost  in  those  kept  in  spirit  is  also  apparent,  but  the 

similarity  of  Lutianus  inarginatus  without  a  lateral  blotch  to  specimens  in  which  it  is  present  is  so  gi'eat,  that  I 
cannot  separate  them  into  distinct  species ;  the  same  fact  has  been  observed  by  Bleeker,  in  L.  Bengalensis 
and  Amboinensis.  It  is  not  a  little  remarkable  that  this  mark  is  of  a  deep  black  colour  on  the  Malabar 
coast,  in  L.  marginatus ;  but  much  less  apparent  in  specimens  captured  on  the  Coromandel  coast,  where 
also  those  of  an  identical  size  without  any  such  blotch  are  numerous.  Age  then  cannot  be  the  sole  cause,  which 

may  be  sought  for  in  locality  and  sex  (provided  they  are  the  same  species). 

SYNOPSIS    OF    SPECIES. 

1.  Lutianus  Sebce,  D.  Yi-Vo>  -^^  e-^iy  ̂ -  ̂'-  is;  ̂ -  *■'■•  9/^^-  Interopercular  knob  present,  no  lingual  teeth. 
Scales  in  oblique  rows.  Reddish*  with  three  curved  black  bands.  Red  Sea,  seas  of  India,  to  the  Malay 
Archipelago,  and  beyond. 

2.  Lutianus  Malabaricus,  D.  ̂ ,  A.  f ,  L.  r.  f '-,  L.  tr.  9/23.  No  interopercular  'knob.  No  lingual  teeth. 
Scales  in  oblique  rows  above  the  lateral  line.  A  violet-purple  band  on  the  back,  along  the  base  of  the  dorsal 
fin.     Seas  of  India  to  the  Malay  Archipelago. 

3.  Lutianus  erythropterus,  D.  t-j-Vt>  -A-  f,  L.  r.  ̂ %,  L.  tr.  11-12/25.  No  interopercular  knob.  No  lingual 
teeth.  Scales  in  oblique  rows.  Red  with  marks  varying  with  age.  Red  Sea,  seas  of  India  to  the  Malay 
Archipelago,  and  beyond. 

4.  Lutianus  dodecacanthus,  D.  xi-Vr'  ̂ -  fi  L.  r.  f|,  L.  tr.  8/23.  No  interopercular  knob.  No  lingual 
teeth.     Scales  in  oblique  rows  above  the  lateral-line.     Scarlet.     Seas  of  India  to  the  Malay  Archipelago. 

5.  Lutianus  Bengalensis,  D.  Yi-kr  ̂ -  f >  ̂-  r-  H'ff,  L.  tr.  7-8/18.  An  interopercular  knob.  No  lingual 
teeth.  Scales  in  oblique  rows  above  the  lateral-lino,  superiorly  reaching  to  above  the  front  edge  of  the  eye. 
Four  blue  bauds  from  the  eye  along  the  sides.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 

6.  Lutianus  fulvus,  D.  ii,  A.  f,  L.  r.  -Jf,  L.  tr.  9/21.  An  interopercular  knob.  No  lingual  teeth. 
Scales  in  oblique  rows  above  the  lateral-line.     Yellowish-red.    Andamans,  Otaheite. 

7.  Lutianus  biguttatus,  D.  yt-Vj'-A-  |,  L.  r.  ff,  L.  tr.  6/15.  A  small  interopercular  knob.  Lingual  teeth. 
Scales  in  oblique  rows  above  the  lateral-line.  Olive  with  two  milk-white  spots  on  the  back.  Seas  of  India, 
to  the  Malay  Archipelago. 

*  It  is  curious  that  from  this  as  well  as  from  some  other  species  of  red  Imtia/ni,  as  L.  erythropterus.  L.  dodecacanthas,  and  even 
Odonionectes  pmjalo,  the  body  colour  has  stained  the  cloth  in  which  my  specimens  were  enveloped  whilst  in  spirit  coming  from  India.  In 
eonie  white  carps  on  the  other  hand,  as  Barbus  filamentostis.  and  B.  aruUus  the  fish  turns  of  a  bright  red  after  death,  whether  placed  in 
spirit  or  skinned  and  stuffed,  this  colour  being  persistent  except  to  incipient  putrefaction,  soaking  in  water  or  weak  spirit  and  bleaching. 
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8.  Lntlanus  h'ncoJaius,  D.  tJ^Vj'  -^-  b'u-  L.  r.  fj,  L.  tr.  6-7/14.  No  interopercular  knob.  Lingual  teeth. 
Scales  in  oblique  sinuous  rows  above  the  lateral-line.  Body  horizontally  banded.  Red  Sea,  seas  of  India  to  the 
Malay  Archipelago. 

9.  Lutiamis  lemnismtns,  D.  fj,  A.  f ,  L.  1.  56,  L.  tr.  8/21.  A  badly  developed  interopercular  knob.  Two 
wide  dark  horizontal  bands  from  the  eye  to  the  caudal  fin.     Ceylon  to  the  Malay  Archipelago. 

10.  Lntianvs  chriisntmiia,  D.  fj,  A.  |,  L.  r.  fi,  L.  tr.  8/22.  No  interopercirlar  knob.  Lingiial  teeth. 
Scales  in  oblique  rows  above  the  lateral-line.  Oblique  bands  from  the  eye,  posteriorly.  Nicobars  to  the  Malay 
Archipelago. 

11.  Lutianus  rimdatus,  D.  \^,  A.  -g%,  L.  r.  f§,  L.  tr.  8/19.  An  interopercular  knob.  No  lingual  teeth. 
Scales  in  oblique  rows  above  the  lateral-line.  Brownish,  spotted  with  blue  :  a  black  blotch,  having  a  white 
front  edge  on  the  lateral-line.  Red  Sea,  East  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago,  and 
beyond. 

12.  Lntuinnf!  argentimaculakcs,  D.  y^.^,  A.  |,  L.  r.  -J^Ift,  L.  tr.  7-8/16.  A  very  slight  interopercular 
knob.  Lingual  teeth.  Scales  mostly  in  horizontal  rows  above  lateral-line.  Cheny-red,  the  young  with  narrow, 
wliite,  vertical  bands.     Red  Sea,  East  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

13.  Lutianus  roseus,  D.  If,  A.  f ,  L.  r.  fj,  L.  tr.  7/18.  No  interopercular  knob.  Lin,gual  teeth.  Scales 
in  horizontal  rows.     Caudal  fin  rounded.     Reddish-brown.     Seas  of  India  to  the  ilalay  Archipelago. 

14.  Lut'iaiius  siUaoo,  D.  f J:  ̂-  Ai  ̂ -  r-  tI .  L-  tr.  6/15.  No  interopercular  knob.  Lingual  teeth.  Scales 
in  oblique  rows  above  lateral-line.     Reddish  with  varying  colours.     Seas  of  India. 

16.  Lidianus  Uoglossns,  D.  Tir-TT'  A..  ̂ V,  L.  r.  ff,  L.  tr.  6-7/15.  A  very  slight  interopercular  knob.  No 

lingual  teeth.  Scales  in  oblique  rows  above  lateral-line.  Roseate  shot  with  gold  :  a  black  lateral  blotch.  Red 
Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

16.  Lnfianus  jahnrjarah,  D.  ■j-j^'h-,  A.  s,  L.  r.  if,  L.  tr.  6/13.  No  interopercular  knob.  No  lingual  teeth. 
Scales  in  horizontal  rows.     Reddish  with  varying  coloui-s.     Seas  of  India. 

17.  Lutianus  quinrpielineatus,  D.  y^.^,  A.  ̂ ^-j-,  L.  r.  ff},  L.  tr.  8/21.  No  interopercular  knob.  Lingual 
teeth.  Scales  in  oblique  rows  above  the  lateral-line.  About  six  blue  bands  from  the  eye  along  the  body  :  a 
black  lateral  blotch.     Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

18.  Lutianus  Immlatus,  D.  tt-tt-  -^^  8?9)  L.  r.  f|,  L.  tr.  7/21.  No  interojiercular  knob.  Lingual  teeth. 

Scales  in  oblique  rows  above  the  lateral-line.  Reddish-crimson,  a  lunated  black  band  on  the  caudal  tin.  Coast 
of  India  to  the  Malay  Archipelago. 

19.  Lutianus  fulviflamvia,  D.  ttt-tt.  A-  f.  L-  r.  ff,  L.  tr.  7-8/16.  No  interopercular  knob.  Lingual 

teeth.  Scales  in  oblique  rows  above  the  lateral-line.  Golden  with  a  black  lateral  blotch ;  and  in  the  varietj- 
Ixnssellii  also  oblique  golden  bands  from  the  eye  along  the  body.  Red  Sea,  East  coast  of  Africa,  seas  of  India 

to  the  Malay  Archipelago  and  be3-ond. 
20.  Lutianus  Johnii,  D.  -ri-T*'  A.  -j^j,  L.  r.  fj,  L.  tr.  7/13.  A  very  indistinct  interopercular  tuberosity. 

Lingual  teeth.  Scales  in  horizontal  rows.  Golden  with  a  black  lateral  blotch.  Seas  of  India  to  the  Malay 
Archipelago  and  beyond. 

21.  Lutianus  fjihhus,  D.  if,  A.  -j'^,  L.  r.  |^,  L.  tr.  8/23.  A  strong  interopercular  knob.  No  lingual  teeth. 
Scales  in  oblique  rows  above  the  lateral-line.  Crimson  in  the  adult.  In  the  young  a  black  band  covers  the  end 

of  the  dorsal  tin,  the  last  half  of  the  free  portion  of  the  tail,  and  the  whole  of  the  caudal.  Red  Sea,  Andamans 
to  the  Malay  Archipelago. 

22.  Lutianus  holiar,  D.  if,  A.  f,  L.  r.  fl,  L.  tr.  7/18.  A  small  interopercular  knob.  Lingual  teeth. 

Scales  in  oblique  rows  above  the  lateral-line.  Brownish  with  two  milk-white  spots,  one  below  the  spinous,  the 
other  below  the  soft  portion,  of  the  dorsal  fin.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

23.  Lutianus  marginatus,  D.  yi-T*.  -A-.  |,  L.  r.  f|,  L.  tr.  6-7/15.  A  strong  interopercular  knob.  No 

lingual  teeth.  Scales  in  oblique  rows  above  the  lateral-line.  Purplish-yellow,  fins  darker,  edged  with  white. 

A  black  lateral  blotch  may  be  present,  or  absent.     East  coast  of  Africa,  seas  of  India  to  the  Slalay  Archipelago. 

24.  Lutianus  yajiiUi,  D.  -fj^  A.  |,  L.  r.  >-f,  L.  tr.  6/14.  No  interopercular  knob.  Scales  in  horizontal 
rows.     Caudal  fin  rounded.     Silvery-grey,  with  yellow  bands.     Coromandel  coast  of  India. 

25.  Lutianus  quinquelinearis,'!).  -ri-'ra^  A.  ■j?^,  L.  r.  fj,  L.  tr.  8/19.  A  strong  interopercular  knob.  No 
lingual  teeth.  Scales  in  oblique  rows  above  the  lateral-line.  Five  blue  bands  from  the  eye  along  the  body  :  a 
black  lateral  blotch.     Seas  of  India  to  the  ilalay  Archipelago. 

26.  Lutianus  vitta,  D.  fj,  A.  |,  L.  r.  ̂ 1^%,  L.  tr.  8/12.  No  interopercular  knob.  Lingual  teeth.  Scales 

in  oblique  sinuous  rows  above  the  lateral-line!  Yellowish-red  with  olive  stripes.  Seas  of  India  to  the  Malay 
Archipelago. 

27.  Lutianus  Madras,  D.  yi-TT'  A.  -g'^,  L.  r.  f|,  L.  tr.  6/16.  No  interopercular  knob.  Lingual  teeth. 

Scales  in  oblique  rows  above  the  lateral-line.  Roseate  with  olive  or  reddish  lines  following  the  rows  of  scales. 
East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago. 

28.  Lutianus  decussatus,  D.  tt'tt-  ̂ -  h  L.  r.  ̂ ^",  L.  tr.  6-7/17.  A  slight  interopercular  swelling.  No 

lingual  teeth.  Scales  in  oblique  rows  above  the  lateral-line.  Six  blackish  longitudinal  bands,  and  six  more 
vertical  ones  cross  them  from  the  back.  A  black  blotch  at  the  base  of  the  caudal  tin.  Seas  of  India  to  the 

Malay  Archipelago  and  beyond. 
1.    Lutianus  Setae,  Plate  IX,  fig.  3. 

Perca,  Seba,  iii,  pi.  27,  f.  2. 
Sjiarus  botlavoo  chanipah,  Russell,  Fish.  Vizag.  i,  p.  77,  pi.  99. 
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Biacope  Selce,  Cuv.  and  Val.  ii,  p.  411 ;  Klunz.  Fisclie  Roth.  Meer.  Verb.  z.  b.  Ges.  Wien.  1870,  p.  C9-2. 
Diacope  Siamensis,  Cuv.  and  Val.  vi,  p.  52-i. 
Mesoprion  Sebce,  Bleeker,  Perc.  p.  4.5  ;  Kner.  Novara  Fisclie.  p.  30. 
Genyoroge  sebrp,  Guntlier,  Catal.  p.  176. 
Lutjanus  Sebre,  Bleeker,  Siam.  p.  17-3,  and  Lutjani,  p.  53. 

Veri-mit-ta-laij,  or  Nai-Jcerruchi,  "  smelling  like  a  dog,"  Tam. 
B.  vii,  D.  Tf  Wi  P-  17,  V.  1/5,  A.  ̂ ^\^,  C.  17,  L.  1.  50-55,  L.  r.  f  |,  L.  tr.  9/22  :  Csec.  pyl.  4-5, 

Vert.  10/14. 

Length  of  head  4/13  to  2/7,  of  caudal  1/5,  height  of  body  2/5  of  the  total  length.  J5)/es— diameter  2/7 
of  length  of  head,  1 J  diameters  from  end  of  snout,  and  2/3  of  a  diameter  apart.  The  distance  from  the  eye  to  the 
upper  edge  of  the  maxilla  equals  one-foui-th  of  the  diameter  of  the  orbit.  The  maxilla  reaches  to  below  the  middle 
of  the  eye.  Both  the  vertical  and  horizontal  limbs  of  the  preopei-cle  serrated,  the  foi-mer  having  a  deep  emargination 
in  the  adult  to  receive  a  well  developed  iuteropercular  knob  which  in  the  young  is  not  so  distinct.  Teeth — 
canines  m  the  premaxillaries,  an  outer  I'Ow  of  curved  canine-lLke  teeth  in  the  jaws  :  villiform  in  a  ̂ -shape  in  the 
vomer,  and  in  a  band  on  the  palate,  none  on  the  tongue.  Fins — third  dorsal  spine  the  longest,  rather  above  half 
the  length  of  the  head,  from  thence  they  decrease  to  the  last  but  one  :  soft  portion  of  the  fin  and  also  of  the 
anal,  elevated  and  pointed,  much  higher  than  long  at  its  base.  Pectoral  nearly  as  long  as  the  head.  Third  anal 

spine  somewhat  the  longest  and  nearly  equal  to  the  post-orbital  portion  of  the  head.  Scales — in  oblique  rows 
above  the  lateral-line  and  horizontal  ones  below  it :  superiorly  they  reach  to  above  the  hind  edge  of  the  orbit : 
caudal  emarginate.  Colours — reddish,  a  black  band  passes  from  before  the  dorsal  fin,  through  the  eye  to  the 
snout :  a  second  from  the  second  to  the  sixth  dorsal  spines  to  the  ventral  fin  :  a  third  from  the  soft  dorsal, 
curving  downwards  to  the  lower  half  of  the  caudal  :  ventrals  and  lower  half  of  anal  black. 

Bleeker  observes  that  he  possesses  a  very  young  specimen  (35'"  long)  in  which  the  soft  dorsal  and  anal 
are  more  romided,  and  in  colour  it  appears  as  if  it  were  brownish,  traversed  by  two  narrow  white  bands. 

Habitat. — From  the  Red  Sea,  and  East  coast  of  Africa,  through  the  seas  of  India  to  the  Malay 
Archipelago.     Longest  specimen  captured  at  Madras  8  inches. 

2.    Lutianus  Malabaricus,  Plate  IX,  fig.  4. 
Sparus  Malalarieus,  Bl.  Schn.  p.  278. 
Mesoprion  Malabaricus,  Cuv.  and  Val.  ii,  p.  480. 
Mesoprion  Malabaricus,  Bleeker,  Sumatra,  iii,  p.  3,  and  Giinther,  Catal.  i,  p.  204  (not  spion3Tn.) 
Lutjanus  Malabaricus,  Bleeker,  Atl.  Ich.  Perc.  t.  xv,  fig.  1,  and  Lutjani,  p.  50  (not  synonym.) 

B.  vii,  D.  ii,  P-  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  55,  L.  r.  f f,  L.  tr.  9/23.  « 

Length  of  head  2/7,  of  caudal  nearly  1/6,  height  of  body  4/11  of  the  total  length.  Eijes — diameter  1/4 
of  length  of  head,  1^  diameters  from  the  end  of  snoiit,  and  3/4  of  a  diameter  apart.  Form  of  the  body  not  so 
compressed  as  in  L.  erythropterus,  its  width  being  equal  to  two-fifths  its  height :  a  slight  concavity  over  the 
orbits  :  lower  jaw  the  longer  :  height  of  preorbital  equals  4/5  of  diameter  of  eye.  The  maxilla  reaches  to  below 
the  first  third  of  the  orbit.  Preopercle  with  a  very  shallow  emargination  on  its  vertical  border  which  is  finely 

serrated  ;  at  its  angle  the  sen-ations  become  larger,  whilst  four  or  five  of  diminished  size  exist  along  the 
posterior  half  of  the  lower  limb.  Teeth — two  or  three  rather  strong  curved  canines  on  either  side  of  the 
premaxUlaries  ;  an  outer  row  of  cm'ved  conical  canine-like  teeth  in  either  jaw  :  villiform  ones  in  a  ̂ -shape  on 
the  vomer,  a  broad  band  on  the  palatines,  none  on  the  tongue.  Fins — dorsal  spines  moderately  strong,  from  the 
third  they  are  of  about  equal  length  but  shorter  than  the  rays,  the  third  spine  equals  about  one-third  of  the  length 
of  the  head ;  the  last  spine  equals  one  diameter  of  the  orbit :  the  seventh  or  eighth  ray  is  the  longest,  and  equals 
four-fifths  of  the  extent  of  the  base  of  the  fin,  soft  dorsal  and  anal  both  somewhat  angularly  rounded  and  of  the 
same  height.  Pectoral  longer  than  the  ventral,  almost  as  long  as  the  head  and  reaching  to  above  the  anal 
spines  :  second  and  third  anal  spines  of  about  equal  strength,  the  latter  slightly  the  longer  and  nearly  equalling 

the  thu'd  of  the  dorsal  fin  :  the  foui-th  ray  is  the  longest,  slightly  exceeding  the  highest  in  the  dorsal  fin  :  caudal 
slightly  emarginate.  Scales — rows  not  tortuous,  those  above  the  lateral-line  oblique,  as  are  also  those  below  it 
above  the  level  of  the  lower  edge  of  the  orbit,  below  which  they  are  horizontal  :  two  broad  rows  over  the  nape, 
and  eight  across  the  cheek  :  they  extend  along  the  back  as  far  as  to  a  level  with  the  hind  edge  of  the  eye. 

Colours — having  a  roseate  tinge  in  life  with  narrow  oblique  yellow  streaks  above  the  lateral-line,  and  longitudinal 
ones  below  it :  a  longitudinal  violet-purple  band  passes  from  behind  the  eye  along  the  base  of  the  dorsal  fin 
opposite  the  end  of  which  it  is  interrupted  by  a  light  band  over  the  commencement  of  the  tail,  subsequently  it 
reappears  in  a  lighter  form  across  the  middle  of  the  free  portion  of  the  taU.  Fins  reddish,  the  dorsal  and  caudal 
with  a  fine  black  edge  :  anal  spines  dark  grey,  those  of  ventrals  white. 

Schneider's  type  specimen  is  stUl  in  good  preservation  at  Berlin,  and  identical  with  the  one  figured  which 
I  took  (a  little  over  8  inches  in  length)  off  the  'Meckran  coast.  It  is  closely  allied  to  L.  erythropterus ;  but  the 
dorsal  spines  are  much  lower,  the  eye  and  the  colours  &c.  differ. 

Valenciennes  remarks  that  as  Bloch  received  his  specimen  from  the  Coromandel  coast  of  India  it  is 
difficult  to  perceive  why  Schneider  gave  to  it  the  term  Malabaricus.  The  reason  is  that  Tranquebar  (from 

whence  it  came)  and  the  southern  portions  of  the  Coromandel  coast  were  then  termed  '  Malabar,'  and  to  this 
day  the  natives  of  Madras  call  those  residing  to  the  south  '  Malabars.' 

Habitat. — Coasts  of  Sind  and  India. 
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3.    Lutianus  erythropterus,  Plate  X,  figs.  1  (j-omig),  2  (adult). 

Lutianus  erytliroj-'terus,  Bl.  t.  249  ;  Bl.  Schn.  p.  325  (not  Bleeker). 
Spams  chirtah,  Russell,  Fish.  Vizag.  i,  p.  74,  pi.  93. 
Diacope  ammlaris,  Rupp.  Atl.  p.  91,  and  N.  W.  Fisehe,  p.  74,  pi.  93  ;  Klunz.  Fische  Roth.  Meer.  Verh. 

z.  b.  Ges.  in  Wien.  1870,  p.  697. 
?  Biacope  enjthrina,  Riipp.  N.  W.  Fische,  p.  92,  t.  25,  f.  3;  Klunz.  Fische  Roth.  Meer.  Verh.  z.  b.  Ges.  in 

Wien.  1870,  p.  702. 
Biacope  sanguinea,  (Ehren.)  Cuv.  and  Val.  ii,  p.  437  (adult). 
Mesoprion  riihelhis,  Cuv.  and  Val.  ii,  p.  475. 
Mesoprion  erythropterus,  Cuv.  and  Val.  ii,  p.  478. 
Mesoprion  ammlaris,  Cuv.  and  Val.  ii,  p.  488,  and  iii,  p.  497  :  Quoy  and  Gaim.  Voy.  Astr.  p.  666,  pi.  5, 

fig.  4 ;  Richards.  Ich.  China,  p.  229  ;  Bleeker,  Perc.  p.  67 ;  Cantor,  Catal.  p.  14  ;  Giinther,  Catal.  i,  p.  204 ; 
Kjier.  Novara  Fische,  p.  33. 

Biacope  metaUicus,  (Kuhl.  and  v.  Hass.)  Bleeker,  Batav.  p.  525. 

"     Mesoprion  sanguineus,  Bleeker,  Perc.  p.  48. 

Mesoprion  eri/'thrinus,  Giinther,  Catal.  i,  p.  192  ;  Playfair,  Proc.  Zool.  Soc.  1807,  p.  849. .  Mesoprion  chirtah.  Day,  Proc.  Zool.  Soc.  1868,  p.  150,  and  1869,  p.  297. 
LuijAnus  annularis,  Bleeker,  Obi.  p.  240. 
Lutjanus  chirtah,  Bleeker,  Atl.  Ich.  Perc.  t.  sxiii,  fig.  1,  and  Lutjani,  p.  42. 
Soosta,  Ooriah. 

B.  vii,  D.  ri-TT,  P-  1'',  V.  1/5,  A.  |,  C.  17,  L.  1.  52-55,  L.  r.  ig,  L.  tr.  11-12/25,  Csec.  pyl.  5-6,  Vert.  10/14. 

Length  of  head  3f  to  3|,  of  caudal  1/5  to  1/6,  height  of  body  fi-om_2|  to  3^  in  the  total  length.  Eyes— 
diameter  1/5  to  1/6  of  the  length  of  the  head  in  the  adult,  but  much  larger  in  the  young,*  Ii  to  2  diameters  from 
end  of  snout,  and  Ij  to  Ii  apart.  Body  compressed,  dorsal  profile  more  convex  than  that  of  the  abdomen,  and 
slightly  concave  about  the  orbit.  The  maxilla,  in  the  adult,  scarcely  reaches  to  below  the  front  edge  of  the 
orbit.  Preopercle  with  a  very  shallow  emargination  on  its  vertical  limb  which  is  finely  and  evenly  serrated  to 
above  its  angle  where  the  serrations  become  coarser,  they  extend  for  a  short  distance  along  its  horizontal  border : 
sometimes  a  very  small  interopercular  knob  exists.  Teeth — one  or  two  canines  on  either  side  of  the  premaxiUary, 
an  outer  row  of  cui'ved  canine-like  teeth  in  either  jaw,  villifonn  ones  in  a  triangular  patch  on  the  vomer,  and  in 
a  rather  naiTOW  band  on  the  palatines  :  none  on  the  tongue.  Fins — dorsal  spines  of  moderate  strength  increasing 
in  length  to  the  fom-th  which  equals  two-fifths  to  one-tliii-d  of  the  height  of  the  body,  from  it  to  the 
last  they  are  slightly  lower  and  sub-equal  in  length,  the  soft  portion  of  the  fin  more  angular  in  the  adult 
than  in  the  young,  the  seventh  to  the  tenth  rays  being  the  highest,  half  as  long  again  as  the  fourth  spine,  and 
their  height  equalling  the  length  of  the  base  of  the  soft  portion  of  the  fin.  Pectoral  reaching  as  far  as  the 
ventral,  and  equalling  the  length  of  the  head  behind  the  posterior  nostril :  ventral  spine  as  long  as  the  fourth  of 
the  dorsal  fin  :  second  anal  spine  somewhat  the  strongest,  but  not  quite  so  long  as  the  third  which  equals  the 
third  of  the  dorsal  fin :  caudal  slightly  emarginate  or  cut  square  in  the  young.  Scales — in  somewhat  tortuous 
rows  going  in  a  dii'ection  upwards  and  backwards,  they  extend  over  the  base  of  the  dorsal  fin  reaching  highest 
on  the  I'ays,  they  are  equally  developed  over  the  bases  of  the  caudal  and  anal.  Colours — crimson  with  orange 
reflections  :  a  broad  blackish  band  passes  fi-om  the  eye  to  the  commencement  of  the  dorsal  spines,  and  is 
sometimes  slightly  apparent  along  the  whole  base  of  the  fin  :  eight  to  twelve  narrow  and  nearly  horizontal  black 
lines  exist  below  the  lateral-line,  and  several  more  above  it,  some  being  the  continuations  of  those  which 

commence  below  the  lateral-line.  A  black  band  crosses  the  back  over  the  fi-ee  portion  of  the  tail,  having  a  white 
one  before  it,  and  a  narrow  pink  one  posterior  to  it.  Pectoral  flesh-coloured  :  ventral  either  black  or  stained 
black  in  its  outer  half  or  two-thirds  :  dorsal  dark  grey  in  some  specimens  with  a  nearly  black  base  and  a  black 
edge  :  caudal  pink  with  a  narrow  black  border  :  anal  darkest  anteriorly.  Li  adults  (12  inches)  the  black  lines 
disappear,  and  each  row  of  scales  has  a  golden  line :  a  trace  exists  of  the  band  from  the  eye  to  the  dorsal  fin  : 
whilst  that  over  the  free  portion  of  the  tail  is  somewhat  indistinct. 

Amongst  Bloch's  typical  collection  in  the  Berlin  Museum,  Professor  Peters  showed  me  two  of  this  species, 
one  being  young  with  the  distinct  colours  of  the  annularis;  the  other  more  adult.  Bleeker  considers  the 

erythrojyterus  of  Bloch  to  be  identical  with  L.  lineolatus,  and  certainly  the  body  and  fins  in  the  figui-e  appear  more 

to  resemble  that  species  than  the  present :  the  head,  (especially  the  eyes,)  difi'ers  considerably  from  the  lineolatus. 
The  type  specimens  have  their  original  names  upon  them. 

Although  Ruppell's  figure  of  Biacope  erythrina  very  closely  resembles  an  adult  of  this  species,  he  states 
it  to  have  only  10  dorsal  spines.  Col.  Playfair  obtained  a  "  fine  specimen"  now  in  the  British  llusenm,  termed 
erythrinus,  which  is  the  adult  of  this  species,  but  it  has  11  dorsal  spines,  it  is  nearly  18  inches  long,  and  the  eye 
is  5|  in  the  length  of  the  head. 

In  the  Berlin  Museum  is  a  fine  specim.en  (21  inches  in  length)  of  Biacope  sanguinea,  (Ehren.)  Cuv.  and 

*  The  following  are  the  measurements  as  to  the  size  of  the  eye  compared  with  the  length  of  the  head  in  specimens  of  various  ages: 
At    6    inches  in  length,  3J  in  the  length  of  the  head. 

„    "a       )j       )'         j»       ̂ 2         »i         "         '»         '» 
„  i  '■  j»        ,,  ,1        'Ji  ij  )»  )i  n 
„     lo  ,,  ,,  ,,  0  2  ,,  »  J,  ,1 

))  21  „       „         „      1/6         ,,         ,,         „         ,, 
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Val.  type  of  the  species.  It  appears  identical  with  this  fish.  Length  of  head  y,  of  caudal  -},  height  of  body 
nearly  J  of  the  total  length.  Eyes — diameter  5|  in  the  length  of  the  head,  2  diameters  from  end  of  snout,  and 
li  apart.     Fins — fourth  and  fifth  dorsal  spines  of  equal  height,  and  2f  in  the  length  of  the  head. 

The  type  specimen  of  Mesoprion  rubelius,  C.  V.,  in  the  Paris  Museum  is  a  sMn  ft-om  Pondicherry  of  this 
species,  its  scales  are  L.  r.  67,  L.  tr.  12/25. 

Eabifat. — Red  Sea,  East  coast  of  Afi-ica,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  It  is 
captured  all  the  year  round  at  Madras,  but  is  most  abundant  during  the  cold  months  when  its  fry  are  also  about. 
Fig.  1  is  from  a  specimen  6  inches  in  length,  and  represents  the  immature  fish  :  Pig.  2,  or  the  mature  fish  is 
from  a  specimen  a  little  over  12  inches  long.     Both  are  from  Madras. 

4.  Lutianus  dodecacanthus,  Plate  X,  Fig.  3.. 

MesojJrion  Malabaricus,  Bleeker,  Sumatra,  v,  p.  497  ;  Giinther,  Catal.  i,  p.  204  (not  Bloch,  Schn.) 
Ltdjan-us  dodecacanthus,  Bleeker,  Amb.  ii,  p.  278  and  Atl.  Ich.  Perc.  t.  xxiv,  f.  2. 
Mesoprion.  dodecacanthus,  Giinther,  Catal.  i,  p.  20(5. 
Lutjanus  Malaharicus,  Bleeker,  Atl.  Ich.  Perc.  t.  Ixxv,  fig.  1  and  Lutjani,  p.  50  (in  part). 

B.  vii,  D.  H:'«'.  P-  17,  V.  1/5,  A.  I,  C.  17,  L.  1.  52,  L.  r.  ff,  L-  tr-  8/23- 

Length  of  head  3^,  of  caudal  1/5,  height  of  body  SJ  of  the  total  length.  Eyes — diameter  1/4  of  length 
of  head,  1^  diameters  fi'om  end  of  snout,  and  nearly  1  apart.  Body  compressed,  profile  above  the  orbit  some- 

what concave  :  the  distance  between  the  eye  and  the  upper  edge  of  the  maxilla  equals  a  little  more  than  one 
diameter  of  the  orbit.  The  maxilla  extends  to  beneath  the  front  edge  of  the  orbit.  Vertical  limb  of  preoperele 
having  a  shallow  emargination,  the  whole  being  finely  serrated  superiorly,  but  more  coarsely  so  at  its  angle  : 
lower  limb  finely  serrated  in  its  anterior  half.  A  small  interopercular  knob.  Teetli — a  pair  of  moderately  sized, 
curved  canines  in  the  premaxillai-ies,  and  having  two  smaller  intermediate  ones :  an  outer  row  of  curved,  canine- 

like teeth  in  both  jaws,  largest  in  the  mandible,  especially  about  its  centre  :  none  on  the  tongue.  Villiibrm 
ones  in  a  A-form  on  the  vomer,  and  in  a  band  on  the  palatines.  Fins — dorsal  spines  of  moderate  strength,  the 
fourth  and  fifth  the  longest,  and  equal  to  3j  in  the  height  of  the  body,  they  gradually  decrease  to  the  last, 
which  is  only  two-thirds  as  long  as  the  fourth  :  the  soft  portion  of  the  dorsal  angular,  and  one-fifth  higher 
than  its  base  is  long.  Pectoral  reaches  to  above  the  anal  spines,  and  is  as  long  as  the  head  :  ventral  just 
I'eaches  the  vent.  Second  anal  spine  not  qrute  so  long  as  the  third,  which  equals  the  longest  in  the  dorsal  fin  : 
its  soft  portion  angular,  one-fourth  higher  than  the  length  of  its  entire  base  :  caudal  slightly  emarginate. 
Scales — in  oblique,  straight  (not  sinuous)  rows  above  the  lateral  line,  and  also  as  low  as  a  level  with  the  eye, 
below  which  all  are  horizontal :  twelve  rows  between  the  occiput  and  base  of  the  dorsal  fin,  and  six  across 
the  cheeks.  Colours — uniform  scarlet,  with  a  golden  line  along  each  row  of  scales  and  a  nacreous  spot  across 
the  free  portion  of  the  tail  just  beliind  the  base  of  the  dorsal  fin.  A  na,iT0w  black  edge  to  the  dorsal,  caudal, 
and  anal  fins. 

This  species  seems  to  be  identical  with  Bleeker's  :  he  observes  that  three  of  his  specimens  have  twelve 
dorsal  spines,  but  which  appears  to  be  due  to  the  transformation  of  the  first  ray  into  a  weak  spine. 

There  are  two  fine  specimens  in  the  British  Museiun,  one  about  IG  inches  in  length,  wherein  the  eye  is 
2  diameters  fi-om  the  end  of  the  snout :  the  other  is  15  inches  long,  the  diameter  of  the  eye  1/4  of  the  length 
of  the  head,  and  H  diameters  from  the  end  of  the  snout. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.  The  specimen  figftred  is  14|  laches  in  length  and 
from  Madras. 

5.  Lutiantis  Beagalensis,  Plate  X,  Fig.  4. 

?  Scicena  Jcasmira,  Forsk.  p.  4(1 
Eolocentrtis  Bengalensis,  Bloch,  t.  246,  fig.  2  ;  Bl.  Scbn.  p.  316  ;  Lacep.  Iv,  p.  330. 
Perca  polyzouias,  Forst.  Mss.  p.  225. 
Biacope  ocfolineata,  Cuv.  and  Val.  ii,  p.  418,  vi,  p.  626  (in  part)  ;  Riippell,  Atl.  p.  75  ;  Tem.  &  Schleg. 

Fauna  Japon.  p.  12,  t.  vi,  f.  2  ;  Richards.  Ich.  Ghuia,  p.  229. 

Diaeope  octovittata,  Cuv.  and  Val.  vi,  p.  528.  * 
Mesopirion  pomacanthus,  Bleeker,  Amb.  p.  407  (in  part)  ;  Giinther,  Catal.  i,  p.  210. 
Genyorocje  Bengalensis,  Giinther,  Catal.  i,  p.  178  (in  part.) 
Genyorocje  octovittata,  Giinther,  Catal.  i,  p.  180. 
Evoplites  pomacantlms.  Gill,  Cuban  Fish,  Proc.  Ac.  Nat.  Sc.  Phil.  1862,  p.  234. 
Genyoroge  Amboinensis,  Day,  Proc.  Zool.  Soc.  1870,  p.  679. 
Biacope  kasmira,  Klunz.  Fische  d.  R.  M.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  695. 
lAiijanus  Bengalensis,  Bleeker,  Atl.  Ich.  Perc.  t.  xxiv,  f.  3  and  Lutjani,  p-  34. 
Veri-heechan,  Tam. 

B.  vii,  D.  yi-Vr,*  P-  16,  V.  1/5,  A.  f,  C.  17,  L.  1.  48,  L.  r.  |f:§§,  L.  tr.  7-8/18,  Ciec.  pyl.  0. 

Length  of  head  from  2/7  to  4/15,  of  caudal  1/5,  height  of  body  2/7  of  the  total  length.  Eyes — diameter 
from  1/4  to  2/9  of  the  length  of  head,  Ij  diameters  from  the  end  of  snout,  and  3/4  apart.  The  distance  from 
the  eye  to  the  upper  border  of  the  maxilla  equals  half  the  diameter  of  the  orbit.  The  maxilla  reaches  to  below 
the  middle  of  the  orbit.     Vertical  limb  of  preoperele  with  a  moderately  deep  notch  above  its  rounded  angle, 

*  Bleeker  has  found  the  following  amongst  specimens  of  this  species :  D.  175  ir-g-  or  10  |  -j-j-tt  or  ti-Vs"  or  II  |  ts-tt- 
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superiorly  it  is  finely  serrated,  but  very  coarsely  so  at  its  angle,  some  serrations  are  also  continued  along  its 

lower  limb.  Interopercular  knob  distinct.  Teeth — moderate-sized  canines  in  the  premaxillaries,  an  outer  row 

of  curved  conical  teetli  in  either  jaw  :  villiforin  ones  in  a  A-fc>i"m  on  the  vomer,  in  a  l)and  on  the  palatines,  but 
none  on  the  tonone.  Fins — dorsal  spines  rather  strong,  the  fourth  tlie  longest  and  one-fourth  liigher  than  the 

rays :  soft  portion  of  the  fin  rounded,  half  as  high  as  its  base  is  long.  Pectoral  as  long  as  the  head  and  reaching 
to  above  the  adal  spines  :  ventral  does  not  reach  the  vent.  Second  anal  spine  stronger  and  usually  rather  longer 

than  the  third  (it  is  sometimes  slightly  shorter),  which  equals  the  length  of  the  postorbital  portion  of  the  head, 

anterior  rays  the  highest  and  as  long  as  the  entire  base  of  the  fin,  its  lower  edge  slightly  convex  :  caudal 
emaro-inate.  Scales — in  oblique  rows  above  the  lateral-line  and  in  horizontal  ones  below  it :  six  or  eight  rows 

across  the  cheeks,  whilst  superiorly  they  extend  as  far  forwards  as  to  above  the  front  edge  of  the  eye  :  none 

on  the  preorbital,  except  in  large  specimens,  but  I  possess  one  nine  inches  long  that  has  several  rows  there. 

Colours — yellowisli-brown  superiorly  becoming  yellowish-white  inferiorly.  Four  bright  blue  black-edged  and 

slightly  sinuous  bands  pass  from  the  orbit  across  the  opercles,  the  superior  to  about  the  ninth  dorsal  spme,  the 
second  to  the  fourth  dorsal  ray,  the  third  to  behind  the  last  dorsal  ray,  and  the  fourth  to  rather  below  the 

centre  of  the  base  of  the  caudal.     Fins  yellowish,  the  dorsal  with  a  dark  edge  and  a  light  outer  margin. 

Bleeker  observes  that  three  species  have  the  upper  surface  of  the  head  scaled,  the  vomerine  teeth  in  a 

j\^-form,  a  deep  preopercular  emarginatiou  and  an  edentulous  tongue.  They  are  as  follows,  and  may  be  thus 
divided  for  convenience  sake  : — 

■  Lutiaims  Bencjalensis,  D.  i^:f|,  L.  r.  A^lf^,  L.  tr.  8-9/20-21,  Crec.  pyl.  0. 
Lutianus  qtdnquelinearis,  D.  xy-rei  L.  r.  ff:|-g,  L.  tr.  G-7/18-19,  Csec.  pyl.  5. 
Lutimms  Amhoinensis,  D.  iflH-  L.  r.  f|,  L.  tr.  7-8/17-18,  Case.  pyl.  ?. 
Bennett,  Proc.  Zool.  Soc.  1832,  p.  182,  briefly  desci-ibes  a  fish  as  JJiacope  spilura,  from  Ceylon  :  D.  W,  A.  |. 

Five  parallel  red  lines  on  either  side  ;  the  second  and  third  go  from  the  eye,  the  fourth  from  the  axilla,  the  fifth 

from  the  angle  of  the  month  :  a  large  black  spot  before  the  base  of  the  caudal  fin  :  spinous  portion  of  the 
dorsal  with  a  black  base  and  outer  edge.     It  is  stated  to  be  affined  to  B.  octolineata. 

Specimens  under  the  name  of  Genyoroge  notata,  in  the  British  Museum,  have  D.  ii,  A.  |,  L.  r.  ̂ ^°, 
L.  tr.  9/.  Eyes — diameter  3^  in  the  length  of  the  head.  1  diameter  from  the  end  of  snout,  and  3/4  of  a  diameter 

apart.  Scales  over  suborbital,  and  a  few  on  preorbital.  The  second  anal  spine  eqtials  half  the  length  of  the 
head.     They  are  coloured  as  in  this  species. 

Eah'itat. — Red  Sea,  seas  of  India,  to  the  Malay  Archipelago,  and  beyond  ;  it  attains  at  least  10  inches  in 
length. 

6.    Lutianus  fulvus,  Plate  X,  fig.  5. 

Tercafidva,  Forst.  Mss.  p.  193. 
nolocentms  fidvus,  Bl.  Sclin.  p.  318. 
Liacope  fulva,  Cuv.  and  Val.  ii,  p.  43-5. 
Genyoroge  fulva,  Giinther,  Catal.  i,  p.  184. 

B.  vii,  D.  H.  P-  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  51,  L.  r.  if,  L.  tr.  9/21. 

Length  of  head  2/7,  of  caudal  2/11,  height  of  body  3/10  of  the  total  lengtli.  Eyes— Aiameter  _3§ 
of  the  length  of  head,  1\  diameters  from  the  end  of  snout,  and  .3/4  of  a  diameter  apart.  A  considerable  rise 
from  the  •  snout  to  the  commencement  of  the  dorsal  fin  :  abdominal  profile  not  so  convex  as  that  of  the  back  ; 

thickness  of  body  equal  to  4/7  of  its  height.  The  maxilla  reaches  to  below  the  front  fourth  of  the  orbit. 

Vertical  limb  of  preopercle  with  a  very  deep  emarginatiou  and  a  produced  rounded  angle,  above  the  notch  the 

limb  is  serrated,  on  the  angle  it  becomes  almost  spinate,  whilst  a  few  fine  serrations  exist  on  the  lower  Umb. 

Interopercular  knob  very  well  developed  in  a  pyramidal  form.  Teeth — small  curved  canines  in  the  upper  ja-\\-, 
an  outer  rather  numerous  row  of  canine-like  curved  teeth  in  either  jaw,  villiform  ones  in  a  triangular  spot  on 

the  vomer,  in  a  baud  on  the  palatines,  none  on  the  tongue.  Fins — dorsal  spines  strong,  increasing  in  length  tc; 
the  fourth,  which  equals  that  of  the  postorbital  portion  of  the  head,  or  2f  in  the  height  of  body,  from  it  they 

decrease  to  the  last,  which  is  scarcely  above  two-thii-ds  as  high  :  the  soft  portion  of  the  fin  rounded,  the  height 

of  the  rays  being  equal  to  about  "two-thii-ds  of  the  highest  spine.  Pectoral  as  long  as  the  head,  reaching  to above  the  anal  spines.  Second  anal  spine  much  the  strongest,  third  slightly  the  longest,  equalling  the  second  of 

the  dorsal  fin,  height  of  the  longest  rays  a  little  more  than  that  of  its  entire  base  :  caudal  emarginate.  Scales — 

in  oblique  rows  above  t];e  lateral-line  and  in  horizontal  ones  below  it.  Gchurs — uniform  yellowish-red  with  a 
dark  spot  in  the  axil :  fins  yellow  :  the  upper  third  of  the  dorsal  black  with  a  white  margin  :  caudal  also  with 

a  black  edge  and  white  margin  :  a  dark  black  mark  across  the  middle  of  the  first  third  of  the  anal. 
Eahitut. — Andamans,  Otaheiti.     The  specimen  figured  is  upwards  of  lO  inches  in  length. 

7.    Lutianus  biguttatus,  Plate  X,  fig.  (3. 

Serrarms  lignttatns,  Cuv.  and  Val.  vi,  p.  507;  Giinther,  Catal.  i,  p.  155. 
Mesojmon  Imeolatus,  Bleeker,  Perc.  p.  4G  (not  Ruppcll.) 
Mesoprion  Bleeheri,  Giinther,  Catal.  i,  p.  2U8. 
Lutjanus  Bleeheri,  Bleeker,  Halmah.  i,  p.  155. 
Lntjaims  liguttatus,  Bleeker,  Lutjani,  p.  32. 

B.  vii,  D.  t-,^Vt>  P-  16,  V.  1/5,  A.  I,  C.  17,  L.  1.  50,  L.  r.  f[,  L.  tr,  C/15. 
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Length  of  head  2/7,  of  caudal  1/7,  height  of  body  1/4  to  2/9  of  the  total  length.  iJ^es— diameter  3/10 
to  2/7  of  length  of  head,  1  diameter  from  the  end  of  snout,  and  3/4  of  a  diameter  apart.  Body  elongated,  its 

dorsal  and  abdominal  profiles  nearly  horizontal.  The  maxilla  reaches  to  below  the  first  thii-d  of  the  orbit  : 
iuterorbital  space  flat.  Vertical  limb  of  preopercle  with  a  moderately  deep  emargination  to  receive  a  very 

badly  developed  interopercular  knob,  its  angle  roimded,  the  whole  limb  finely  serrated,  and  the  lower  Hmb 

almost  entire.  Two  small  sharp  points  on  the  operole.  Teeth — ^villiform  in  the  jaws,  with  a  large  canine  on 

either  side  of  the  preniaxillary,  between  whicli  are  two  smaller  curved  caniae-like  teeth  in  the  outer  row,  and 

several  more  similar  ones  along  the  upper  jaw  :  in  the  lower  jaw  exists  an  outer  row  of  curved,  canine-like 
teeth,  becoming  larger  posteriorly :  in  a  triangular  spot  of  vUliform  ones  on  the  vomer,  the  base  being  behind, 
and  ii-om  the  centre  of  which  a  narrow  band  passes  a  short  way  backwards  :  those  on  the  palatines  in  a  naiTow 

line  :  an  oblong  patch  on  the  tongue.  Fins — spines  weak,  those  of  the  dorsal  increase  in  length  to  the  third 
and  fourth,  which  are  half  as  long  as  the  head,  fi'om  these  they  decrease  to  the  last :  soft  portion  of  the  fin,  (as 
is  also  that  of  the  anal,)  rounded  and  not  half  so  high  as  the  spines,  the  longest  ray  equalling  two-thirds  the 
lenoth  of  the  base  of  the  fin.  Pectoral  extends  rather  beyond  the  ventral,  but  hardly  to  above  the  anal,  it  is  two- 
thirds  as  Ion"-  as  the  head :  tliird  anal  spine  rather  the  longest,  equal  to  the  diameter  of  the  orbit  but  not  so  long 
as  the  rays,  anterior  anal  rays  one-third  liigher  than  those  of  the  dorsal,  last  anal  ray  as  short  as  the  spine,  lower 
edo'e  of  fin  strait^ht :  caudal  slightly  emarginate.  Scales — in  parallel  rows  below  and  oblique  ones  above  the  lateral 
line.  Colours — yellowish-gi'oy  superiorly,  becoming  yellowish-white  on  the  sides  and  abdomen,  a  broad  black 
band  passes  from  the  eye  to  the  middle  of  the  caudal  fin,  dividing  the  dark  back  from  the  light  sides,  and  a 
second  band  is  continued  from  below  the  jaws  to  above  the  posterior  end  of  the  base  of  the  anal,  where  it 
Ijecomes  indistinct.  A  white  pearly  spot  exists  on  the  back  under  the  middle  of  the  spinous  dorsal,  and  a 
second  under  the  commencement  of  the  rayed  portion  of  the  fin. 

Professor  Peters  showed  me  one  of  this  species,  nearly  4  inches  in  length,  received  from  Paris  as 
Serranus  hignUatus,  and  I  subsequently  saw  several  more  of  the  types  in  the  Paris  Museum. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.  The  type  specimen  of  Cuv.  and  Val.  came  from 
Ceylon,  the  one  figured  (7|  inches  in  length)  I  procured  at  the  Andaman  islands. 

8.    Lutianus  lineolatus,  Plate  XI,  fig.  1  and  2. 

Perca  karooi,  Ru.ssell,  Fish.  Vizag.  ii,  p.  19,  pi.  12.5. 
Diacope  lineolata,  Riipp.  Atl.  Fische,  p.  7(5,  t.  19,  f.  3 ;  Klunz.  Verb.  z.  b.  Ges.  in  Wien.  1870,  p.  698. 

Serranus  nouleny,  Cuv.  and  Val.  ii,  p.  247;  Giinther,  Catal.  i,  p.  12G.  ' 
Mesoprion  caroid,  Cuv.  and  Val.  ii,  p.  489  ;  Cantor,  Catal.  p.  16. 
Mesoprion  xanthoj^teri/gi us,  Bleeker,  Perc.  p.  46. 
Mesopnon  lineolata.  Meeker,  Perc.  p.  46  (not  syn.)  ;  Giinther,  Catal.  i,  p.  20-5  ;  Kner.  Novara  Fische, 

p.  36  ;  Playfair,  Zanz.  p.  17. 
Mesoprion  erythropterus,  Bleeker,  Perc.  47  ;  Giinther,  Catal.  i,  p.  20-5  (not  Bloch.) 
Mesoprion  dodecathantlioldes,  Giinther,  Catal.  i,  p.  206  (not  Bleeker.) 
Lutjanus  erythropterus,  Bleeker,  Atl.  Ich.  Perc.  t.  xx,  fig.  2,  and  Lutjani,  p.  29  (not  Bloch.) 
Nooleni,  Tarn. 

B.  vii,  D.  tJ.Vj,  p.  16,  V.  1/5,  A.  -jV,  C.  17,  L.  1.  50,  L.  r.  f|-,  L.  tr.  6-7/14,  Ctec.  pyl.  4. 

Length  of  head  2/7  to  3/11,  of  caudal  1/6,  height  of  body  2/7  to  4/15  of  the  total  length.  Eyes- 
diameter  1/3  to  2/7  of  length  of  head  3/4  of  a  cbameter  from  end  of  snout  and  also  apart.  The  depth  of  the 
cheek  from  the  eye  to  the  maxillary  bone  equals  two-tliirds  of  that  of  the  maxillary  bone.  The  maxilla  reaches 
to  below  the  middle  of  the  orbit.  Vertical  limb  of  the  preopercle  with  a  slightly  produced  angle  and  almost 
horizontal  lower  limb,  its  vertical  limb  finely  serrated,  more  coarsely  so  at  its  angle,  the  serrations  being 
continued  along  the  posterior  half  of  its  lower  limb  :  opercle  with  two  points,  the  lower  being  the  most  distinct. 
No  interopercular  knob.  Teeth — canines  in  the  premaxillaries  and  an  outer  row  of  curved  canine-like  teeth  in 
both  jaws  :  villiform  ones  in  a  triangular  patch,  having  a  posterior  median  elongation  in  the  vomer,  and  in  a 
narrow  band  on  the  palatines  ;  an  oblong  patch  widest  anteriorly  of  very  fine  teeth  on  the  tongue.  Fins — dorsal 
spines  moderately  strong,  the  third  to  the  fifth  being  the  longest  and  nearly  equal  to  half  the  length  of  the  head, 
from  thence  they  decrease  to  the  last  which  is  about  two-thirds  of  their  height  and  equal  to  that  of  the  rays. 
Pectoral  pointed,  nearly  as  long  as  the  head,  and  reaching  to  above  the  anal  spines :  second  anal  spine  the 
strongest  and  nearly  equal  to  the  length  of  the  third  or  to  the  postorbital  portion  of  the  head,  anal  rays  one-fourth 
higher  than  those  of  the  dorsal  fin.  Scales — in  obUque  sinuous  rows  above  the  lateral-line  to  opposite  the  end 
of  the  soft  dorsal  fin  where  they  become  horizontal,  as  are  also  those  below  the  lateral-line :  on  the 
summit  of  the  head  the  scales  extend  forwards  to  above  the  anterior  tlurd  of  the  eye.  Colours — pui-plish-red 
along  the  back,  becoming  more  yellow  below  the  lateral-line.  In  the  upper  third  of  the  body  there  are  oblique 
and  in  places  sinuous  golden  lines  along  each  row  of  scales,  whilst  below  the  lateral-line  there  are  bands  of  dark 
pink,  one  passes  along  the  first-third  of  the  lateral-line  and  for  the  depth  of  lialf  a  scale  below  it :  next  is  a  golden 
band,  one  scale  deep,  ending  on  the  lateral-line  beneath  the  middle  of  the  soft  dorsal :  below  this  is  a  rather 
wider  reddish  band  passing  from  the  eye  to  the  lateral-line  below  the  end  of  the  soft  dorsal  :  next  follows  a 
yellow  band  one  scale  deep  going  to  the  middle  of  the  tail.  Below  this  the  fish  is  longitudinally  banded  with 

pink  and  j'ellow  alternately.     Fins  yellow,  vrith  a  light  band,  along  the  centre  of  the  dorsal. 

Jerdon  observed,  (M.  J.  L.  and  Sc.  1851,  p.  129)  "  I  am  jnclLucd  to  think  that  Russell's  figure   (125 F  2 
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nouleni)  is  intended  for  this  fish  and  not  for  a  species  of  Mesopnon  (?  Sernmns)  to  which  Cuvier  refers  it  ■without 
however  having  seen  a  specimen.  His  account  of  the  colour  corresponds  exactly  with  that  of  the  nouleni  of 

Madras.  It  is  a  very  beautiful  fish  but  one  of  very  soft  and  flabby  texture."  The  figure  of  nouleni  is 
amongst  Sir  W.  Elliot's  drawings  (No.  15),  and  to  it  Jerdon  has  attached  the  name  of  Serranus  nouleni. 
Irrespective  of  this  he  sent  a  specimen  to  the  British  Mu.semn  where  it  still  exists,  and  is  placed  in  the  catalogue 

(i,  p.  200)  as  Mesoprion  dudecacanthoides,  a.  Half-gi-own ;  not  good  state.  Madras.  Presented  by  J.  C. 
Jerdon,  Esq. 

In  the  unrivalled  Paris  collection,  Cuv.  and  Val.'s  two  specimens  of  Serranns  nouleni,  C.  V.  still  exist 
and  are,  as  suggested  by  Jerdon,  identical  with  the  species  dcsciibed  alsove. 

Bleeker  first  pointed  out  that  the  lineolata  Riippell  and  Russell's  karooi  are  identical.  I  have  figured  both 
varieties  owing  to  the  great  difl^erence  I  observed  in  their  colouration,  the  size  of  the  eye,  &c.  Fig.  1  is  from 
the  coast  of  Sind  (7i  inches  in  length)  and  its  tints  resemble  those  shown  by  Ruppell :  fig.  2  is  from  Madras 
(7  inches  long)  and  its  colours  are  as  described  by  Russell. 

In  the  '  Fishes  of  Zanzibar,'  three  varieties  are  recorded,  (1)  j-ellow  witli  pale  blue  streaks  above  the 
lateral-line,  and  about  seven  below  it :  (2)  olive-brown  with  the  lines  darker  blue  :  (3)  \-iolet  above,  muzzle 
rosy,  the  oblique  and  longitudinal  lines  yellow.  The  form,  however,  with  blue  streaks  has  a  well-developed 
interopercular  knob,  and  can  hardly  be  considered  as  a  mere  variety  of  this  species. 

Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago.  It  is  very  common  ofl' Madras. 

9.    Lutianus  lemniscatus. 

Serranus  lemniscatus,  Cuv.  and  Val.  ii,  p.  240;  Giinther,  Catal.  i,  p.  I5.'>. 
Lntjanus  melanotcema,  Bleeker,  Obi,  p.  24-5,  and  Atl.  Ich.  Perc.  t.  vii,  tig.  2,  and  Lutjaiii,  p.  66. 

B.  vii,  D.  f2,  P.  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  5G,  L.  tr.  8/21. 

Length  of  head  3/10,  of  caudal  4/21,  height  of  body  4/13  of  the  total  length.  Eyes — diameter  1/4  of 
length  of  head,  I3  diameters  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Dorsal  profile  more  convex  than 
that  of  the  abdomen,  and  slightly  concave  between  the  snout  and  the  eye.  The  maxilla  reaches  to  below  the 
front  edge  of  the  eye.  Vertical  limb  of  preopercle  serrated  and  with  a  shallow  emargination  :  interopercle 
with  a  badly  developed  knob.  Teeth — canines  large  in  the  upper  jaw.  Fins — dorsal  spines  rather  strong, 
increasing  in  length  to  the  fourth  which  equals  the  postorbital  length  of  the  head,  and  a  little  higher  than  the 
rays :  pectoral  not  quite  so  long  as  the  head :  the  second  and  third  anal  spines  of  about  the  same  length  and 
equal  to  the  tliird  of  the  dorsal  fin :  caudal  emarginate.  Scales — in  oblique  rows  above  the  lateral-line,  and 
horizontal  ones  below  it.  Colours  —appear  to  have  been  dark  red  or  yellow,  with  a  wide  brown  or  black  band 
going  from  the  eye  to  the  centre  of  the  caudal  fin,  and  another  less  defined  and  narrow  one  below  it  but 
parallel  to  it.  The  above  description  is  from  Valenciennes  specimen  in  the  Paris  Museum,  which  is  in  a  good 
state  of  preservation.      It  was  obtained  from  Ceylon. 

Habitat. — Ceylon  to  the  Malay  Archipelago. 

10.     Lutianus  chrysotaBiiia,  Plate  XI,  fig.  3. 

Mesoprimi  chrysotmnia,  Bleeker,  Nat.  Tyds.  Ned.  Ind.  ii,  1851,  p.  170,  and  Act.  Soc.  Ned.  Ind.  Manado, 
i,  p.  40  ;  Giinther,  Catal.  i,  p.  192  ;  Kner.  Novara  Fische,  p.  34. 

Ltifjanas  chrysotn-nia,  Bleeker,  Ternate,  p.  233,  and  Atl.  Ich.  Perc.  t.  xxiv,  fig.  4,  and  Lutjani,  p.  22. 

B.  vii,  D.  i?-,  P.  16,  V.  1/5,  A.  f,  C.  17,  L.  1.  52,  L.  r.  -ff,  L.  tr.  8/22. 

Length  of  head  2/7,  of  caudal  1/5,  height  of  body  4/13  to  2/7  of  the  total  length.     Eyes—diameter  4/15 
of  length  of  head,  IJ  diameters  fi-om  end  of  snout,  and  1  apart.    Abdominal  jjrofile  nearly  horizontal,  that  of  the 
dorsal  more  convex,  l>ut  from  the  orbit  to  the  nape  it  is  straight,  or  slightly  concave  :  snout  pointed  :  jaws  of 

nearly  equal  length  anteriorly  :  preorbital  under  the  front  third  of  tlie  eye  equals  three-foui'ths  of  the  diameter 
of  the  orbit  in  height.       The  maxilla   reaches  to  below  the   anterior  third   of  the  orbit.       Vertical  limb  of 
preopercle  having  a  very  shallow  emargination,  its  angle  rounded  but  not  produced,  both  limbs  finely  serrated. 
No  interopercular  knob.    Opercular  points  indistinct.    Teeth— a  pair  of  large  curved  canines  in  the  premaxillaries, 
an  outer  row  of  curved  canine-like  teeth  in  the  upper  jaw  more  closely  set  but  smaller  than  one  which  is  present 
in  the  lower  jaw :  villiform  teeth  on  vomer  in  a  T-form  (or  a  lanceolate  patch,  Bleeker)  :  in  a  band  on  the  palate  : 
and  in  an  oblong  patch,  rather  largest  anteriorly,  on  the  tongue.  Fiws— dorsal  spines  weak,  increasing  in  length 
to  the  third  which  eqtials  that  of  the  postorbital  portion  of  the  head,  from  thence  they  decrease  to  the  last,  which 
is  two-thirds  in  the  same  distance  :  soft  portion  of  the  fin  rounded,  the  highest  ray  equals  two-fifths  of  the  length 
of  its  base  and  is  much  lower  than  the  spinous  portion.     Pectoral  pointed,  as  long  as  the  head,  posterior  to  the 
hind  nostril  and  reaching  to  nearly  above  the  anal  spines  :  ventral  reaches  two-thirds  of  the  distance  at  the  anal  : 
second  anal  spine  strongest  but  scarcely  so  long  as  the  third  which  equals  Ijdiameters  of  the  orbit  in  length,  its 
first  rays  highest  and  are  as  long  as  the  base  of  the  entire  fin,  its  lower  edge  rounded,  caudal  emarginate.   Scales 
— in  oijlique   rows  above  the  lateral-line,  and  in  horizontal  ones  below  it :  nine  toten  rows  across  the  cheek. 
Colours — olive-gi-een  with  a  dark  band  passing  from  the  upper  edge  of  the  eye  to  the  end  of  the  spinous  dorsal : 
a  second  through  the  upper  fourth  of  the  eye  to  the  last  few  dorsal  rays,  and  a  third  from  the  centre  of  the  eye 
to  the  upper  half  of  the  base  of  the  caudal  fin  and  having  a  golden  band  below  it,  inferior  to  wluch  is  another  dark 
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horizontal  band,  and  tlie  abdomen  beneatb  it  golden :  a  deep  black  spot  in  the  axil  of  the  pectoral.  Fins  golden, 

a  light  edge  along  the  upper  margin  of  the  spinous  dorsal  and  fii-st  five  or  six  rajs :  caudal  with  a  darkish  edge. 
Bleeker  gives  the  colour  of  the  body  as  greenish,  with  eight  or  more  yellow  sinning  bands  somewhat  oblique 
above  the  lateral-line  and  horizontal  below  it,  also  some  yellow  spots  on  the  head. 

The  specimen  I  have  figured  is  very  different  in  coloui-ation  from  Dr.  Bleeker's  tj-]3e,  but  the  proportions 
of  the  fish  are  the  same,  as  well  as  the  direction  of  the  bands,  which  however  are  darker  in  colour,  and  widt-r. 
The  description  I  have  given  is  that  of  my  specimen. 

In  the  British  Museum  there  is  a  very  interesting  specimen,  4  inches  long,  taken  at  Amboina,  and  received 
from  !Mr.  Franks,  as  Mesojmon  chrijsotmnia,  young.  It  is  of  the  same  colour  as  the  one  I  have  figured,  except  that 
it  has  a  black  blotch  on  the  lateral-line  fi-om  the  '22nd  to  the  32nd  scale.  The  proportions  are  much  the  same, 
allo-n-ing  for  size,  but  lingual  teeth  are  not  well  discernible,  and  its  scales  are  as  follows,  L.  r.  f-i,  L.  tr.  9/20. 

Hahitat. — Nicobars,  from  whence  the  late  Dr.  Stoliczka  brought  the  specimen  figui-ed  (7 J  inches  long), 
to  the  Malay  Archipelago. 

11.    Lutianus  rivulatus,  Plate  XI,  fig.  4. 

Sjiarus  hallee  rnaee,  Russell,  Fish.  Vizag.  i,  p.  7.5,  pi.  96. 
iJiacojJe  rivulata,  cmruleopunctata,  et  aIho(jHttiita,  Cuv.  and  Val.  ii,  pp.  414,  424,  44-5,  pi.  38. 
Mesoiyrioii  myriaster,  Lienard,  Nat.  Hist.  Soc.  Mauritius,  1839,  p.  32. 
Mesoprimi  coeruleopunetatus,  Bleeker,  Perc.  p.  169. 
Lutjanus  cosruleojnmctatiis,  Bleeker,  Amb.  p.  278. 
Genyoroge  rivulata  et  cmruleoimndata,  Giinther,  Catal.  i,  p.  182  ;  Day,  Fishes  of  Malabar,  pp.  7,  9. 
Biacope  rivulata,  Bllunz.  Verh.  z.  b.  Ges.  in  Wien.  1870,  p.  694. 
iMtjantis  rivulatus,  Bleeker,  Lutjani,  p.  81. 
Cttttu  pirium,  Tarn. 

B.  vii,  D.  if,  P.  17,  V.  1/.5,  A.  -g%  C.  17,  L.  1.  45-50,  L.  r.  ff,  L.  tr.  8/19,  Csc.  pyl.  5. 

Length  of  head  3/10  to  2/7,  of  caudal  1/.5,  height  of  body  1/3  of  the  total  length.  iJ^es— diameter  2/9 
of  length  of  head,  \\  diameter  from  the  end  of  snout,  and  rather  above  1  apart.  The  maxilla  reaches  to  below 
the  anterior  edge  of  the  orbit.  Vertical  limb  of  preopercle  finely  serrated  even  in  the  well-developed  notch  that 
is  above  its  angle  to  receive  the  interopercnlar  knob  :  horizontal  limb  of  preopercle  more  coarsely  serrated  in 
its  posterior  portion  than  it  is  on  its  vertical  border.  Sub-  and  inter-opercles  entire,  the  latter  have  a  large 
triangular  tuberosity  directed  a  little  upwards  and  backwards  and  received  into  the  preopercular  notch.  Opercle 
with  two  flattened  points,  the  lower  the  larger.  In  the  very  young  the  preopercular  notch  is  badly  formed,  but 
as  the  interopercnlar  knob  increases  in  size,  it  by  pressure  causes  absorption  above  it  and  thus  forms  a  notch  in 
the  preopercular  border.  Teeth — one  or  two  curved  canines  on  either  side  of  the  premaxillaries,  and  an  externa! 
row  of  curved  canine-like  teeth  in  either  jaw,  villiform  ones  in  a  triangular  spot  on  the  vomer,  a  narrow  band 
on  the  palate,  but  none  on  the  tongue.  Fins — dorsal  spines  strong  increasing  in  length  to  the  third,  fourth,  and 
fifth,  which  are  equal  to  about  one-third  of  the  height  of  the  body,  but  not  quite  so  long  as  the  highest  of  the 
dorsal  rays,  they  decrease  in  length  to  the  last  which  equals  two-thirds  the  height  of  the  longest  one  :  soft 
portion  of  the  fin  angularly  rounded,  the  ninth  to  the  eleventh  rays  being  the  longest.  Pectoral  as  long  as  the 
head  :  ventral  reaches  the  anus.  Anal  spines  strong,  especially  the  second  which  is  slightly  longer  than  the 
third  and  equals  the  highest  of  the  dorsal  fin  :  soft  portion  of  the  fin  angular  and  one-tliird  more  than  that  of 
the  dorsal :  caudal  slightly  emarginate.  Scales — in  oblique  rows  above  the  lateral-line,  and  in  horizontal  ones 
below  it,  a  strongly  serrated  shoulder  scale,  and  two  rows  of  broad  scales  over  the  nape.  Coluurs — (in  the 
immature)  back  olive,  with  a  slate  coloured  spot  in  the  centre  of  each  scale,  thus  forming  lines  passing  upwards 
and  backwards  ;  abdomen  greyish  with  horizontal  golden  lines  crossing  the  centre  of  each  scale,  and  vertical 
dark  ones  along  their  bases.  Several  bright  blue  lines  pass  downwards  and  backwards  over  the  preopercle  and 
opercle,  andtwolarger  ones  along  the  snout.  A  large  white  blotch  on  the  lateral-line  opposite  the  tliird  to  the  fiftli 

soft  ray,  having  a  wide  black  edge  anteriorly  and  posteriorly  in  its  upper  third.  This  white  mark  covers  tuui- 
scales  transversely,  is  one  below  and  three  above  the  lateral-line.  Doi-sal,  slate  coloured,  superiorly  I'eddish  with 
a  narrow  white  edge  :  pectoral  reddish  :  ventrals  slaty  with  a  dark  edge  :  caudal  bluish,  tipped  with  red. 
Generally  vertical  bands  are  more  or  less  distinct.  (In  the  adidt)  as  about  15  inches  in  lengtli,  the  mark  on  the 
lateral-line  becomes  indistinct,  the  golden  shade  is  wanting,  but  the  blue  spots  remain.  The  white  edge  to  the 
fins  is  also  usually  absent. 

Hahitat. — Red  Sea,  East  coast  of  Afi-ica,  seas  of  India  to  the  Malay  Archipelago,  and  beyond. 

12.    Lutianus  argentimaculatus,  Plate  XI,  fig.  5. 

Sci(ena  a/rgentiinaculata,  Forsk.  p.  47. 
Scicena  argentata,  Gmel.  Linn.  p.  1300. 
Perca  argentata,  Bl.  Schn.  p.  86. 
Alpjliestes  gembra  et  sambra,  Bl.  Schn.  p.  236,  t.  51. 
Labrus  argentatiis,  Lacep.  iii,  pp.  426,  467. 
Spiarits  rangoo,  Russell,  Fish.  Vizag.  i,  p.  74.  pi.  94. 
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Biacope  arr/entimacidata,  Cut.  and  Yal.  ii,  p.  432  ;  Riipp.  Atl.  Fischc,  p.  71,  t.  10,  f.  1  ;  Klunz.  Verb.  z. 
b.  Ges.  in  Wien.  1870,  p.  C99. 

Mesojmoii  ranrjus,  Cuv.  and  Val.  ii,  p.  482  ;  Day,  Fishes  of  Malabar,  p.  10  ;  Kner.  Novara  Fiscbe,  p.  34. 
Mesoprion  cjcmhra,  Cuv.  and  Val.  ii,  p.  485;  Cantor,  Catal.  jj.  15;  Giintlier,  Catal.  i,  p.  193;  Bleeker, 

Sumatra,  iv,  p.  240. 
Mesoprion  tceniops,  Cuv.  and  Val.  vi,  p.  543. 
Mesoprion  immaculatus,  Bleeker,  Perc.  p.  45  (not  C.V.) 
Mesoprion  arr/entimnculatus,  Giintlier,  Catal.  i,  p.  192. 

Liitjanus  samh-a,  Bleeker,  Ceram.  ii,  p.  187. 
Lutjanus  argeDtim.acidatus,  Bleeker,  Lutjani,  p.  84. 
Mesoprion  sambra,  Peters,  Monats.  Ak.  Wiss.  Berlin,  18G5,  p.  111. 
Bangoo,  Tel.  :  To-go-re-dah,  Andam. 

B.  vii,  D.  T^J^,  P.  16,  V.  1/5,  A.  f,  C.  17,  L.  1.  45-50,  L.  r.  |i:|A,  L.  tr.  7-8/lG,  Crec.  pyl.  4. 

Length  of  head  3i  to  2/7,  of  caudal  1/G  to  2/11,  height  of  body  1/3  to  2/7  of  the  total  length.  Eyes— 
diameter  1/3  to  1/5  of  the  length  of  head,  1  to  IJ-  diameter  from  end  of  snout,  and  2/3  to  1  diameter  apart. 
The  distance  from  the  eye  to  the  upper  edge  of  the  maxilla,  equals  from  a  little  more  to  a  little  le^s  than  one 
diameter  of  the  orbit  in  height.  The  maxilla  reaches  to  below  the  first  third  or  middle  of  the  eye.  Vertical 
limb  of  preopercle  vriih  a  very  shallow  emargination,  a  rounded  angle,  and  an  oblique  lower  limb,  the  vertical 
border  very  iinely  serrated,  most  coarsely  so  at  its  angle  and  especially  along  its  lower  limb.  A  slight  swelling 

on  the  interopercle.  Opcrcle  with  two  blunt  points.  Teeth — large  canines  in  the  premaxillaries  ;  an  outer  I'ow 
of  canine-like  ones  in  either  jaw,  those  in  the  mandible  being  much  the  largest.  Villiform  teeth  in  a  lanceolate 
or  A^-form,  which  sometimes  has  a  central  posterior  projection,  also  La  a  band  on  the  palate,  and  in  the  adult,  a 

large  scabrous  patch  along  the  centre  of  the  tongue  with  small  ones  anterior  to  it :  in  the  very  3'oung  the  tongue 
may  be  found  destitute  of  teeth.  Fins — dorsal  spines  not  very  strong,  increasing  in  length  to  the  thii-d,  fourth, 
and  fifth,  which  are  from  one-third  to  two-fifths  of  the  height  of  the  body,  from  thence  they  decrease  to  the 
last  which  is  two-thirds  their  height :  soft  portion  of  the  fin  rather  angular,  its  longest  ray  equalling  three-fourths 
of  the  length  of  its  ba-se.  Pectoral  nearly  as  long  as  the  head,  and  reaching  to  above  the  anal  spines  :  ventral 
nearly  reaches  the  vent.  Second  anal  spine  the  strongest  and  about  equal  in  length  to  the  third  or  nearly  to  the 

sixth  of  the  dorsal  :  its  soft  portion  angular,  one  fom-th  longer  than  its  entire  base  :  caudal  emarginate,  in  some 
specimens  rather  deeply  lunated.  Scrdcs — in  horizontal  rows  above  the  lateral-line,  in  some  specimens  (especially 
young)  they  are  a  little  sinuous  but  do  not  become  regularly  oblique  until  under  the  soft  portion  of  the  fin  : 
bolow  the  lateral-line  they  are  horizontal.  Colours — cherry-red,  darkest  at  the  bases  of  the  scales.  The  front 
edge  of  the  anal  fin  pinkish-white  as  is  also  the  first  ventral  ray.  Upper  margin  of  spinous  dorsal  orange.  In 
some  specimens  there  are  dark  spots  on  the  dorsal,  caudal,  and  anal  fins.  The  very  young  have  firom  six  to  nine 
narrow,  vertical,  silvery-white  bands,  which  become  more  or  less  lost  as  age  increases. 

This  species  more  especially  differs  from  L.  rosens  by  the  latter  having  a  rounded  caudal  fin,  and  from 
L.  sillaoo  in  the  latter  having  a  higher  spinous  dorsal,  and  the  rows  of  scales  above  the  lateral-line  being 
oblique  in  their  direction.     It  appears  questionable  however  whether  the  last  is  not  merely  a  variety. 

Hahitat. — From  the  Red  Sea  and  East  coast  of  Africa,  through  the  seas  of  India  to  the  Malay  Archipelago 
and  beyond.     It  attains  upwards  of  two  feet  in  length  and  is  good  eating. 

13.    Lutianus  roseus,  Plate  XI,  fig.  6. 
Mesoprion  rangns,  Cantor,  Catal.  p.  14  (not  C.  V.) 

B.  vii,  D.  \i,  P.  16,  V.  1/5,  A.  I,  C.  17,  L.  1.  48,  L.  r.  fi,  L.  tr.  7/18. 

Length  of  head  2/7,  of  caudal  1/7,  height  of  body  4/13  of  the  total  length.  Ei/es— diameter  2/9  to  1/4 
of  length  of  head,  1^  diameter  from  end  of  snout,  and  1  apart.  Height  of  preorbital  equals  three-fourths  of 
the  length  of  the  eye.  The  maxilla  reaches  to  below  the  first  third  of  the  orbit.  Vertical  limb  of  preopercle 
emarginate,  and  having  an  oblique  lower  limb,  the  whole  being  finely  serrated,  but  most  ccrarsely  at  its  angle 
and  along  the  lower  limb.  No  tuberosity  on  the  interopercle  :  sub-  and  intcr-opercles  entire  :  opercle  with  two 

obtuse  points.  Teeth — one  or  two  rather  large  and  curved  canines  on  either  side  of  the  premaxillaries  :  an 
outer  row  of  slightly  curved  canine-like  teeth  in  both  jaws,  largest  in  the  lower :  a  triangular  patch  of 
vUHform  ones  on  the  vomer,  without  any  posterior  prolongation,  a  very  narrow  band  on  the  palate,  and  an 

elongated  band  of  minute  ones  on  the  tongue.  Fiits — dorsal  spines  moderatcl}'  strong,  the  fourth  the  highest,  and 
equal  to  the  length  of  the  postorbital  portion  of  the  head  ;  from  it  they  decrease  to  the  last,  which  is  three- 
fourths  as  high  as  the  second,  the  soft  portion  of  the  fin  ratlaer  rounded,  as  high  as  four-fifths  of  the  length  of 
its  base  and  equal  to  the  fourth  spine.  Pectoral  as  long  as  the  head  behind  the  posterior  nostril  :  ventral 
reaching  nearly  two-thirds  of  the  distance  to  the  anal  :  second  anal  spine  stronger  and  rather  longer  than  the 
third  and  equal  to  the  length  of  the  sixth  of  the  dorsal  fin,  soft  portion  of  the  fin  one-fifth  higher  than  that  of 
the  dorsal  :  caudal  rounded.  Scales — in  horizontal  rows  below  the  lateral-line,  and  also  above  it  so  far  as  to 
below  the  middle  of  the  dorsal  spines,  where  they  commence  going  obliquely  to  the  base  of  the  soft  dorsal,  but 
becoming  horizontal  beyond  the  base  of  that  fin:  15  rows  between  the  occiput  and  base  of  the  first  dorsal 
spine.     Colours — dark  reddish-brown,  becoming  dull  cherry-red  below  the  lateral-line  :  fins  with  dark  edges. 

This  fish  is  so  like  the  L.  argentimaculatus,  that  had  I  not  seen  many  specimens,  I  should  have  hesitated 
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separating  them  further  than  varieties.  It  differs  in  its  rounded  instead  of  emarginate  tail :  in  its  yomerine  teeth  : 

its  second  anal  spine  and  slightly  in  its  scaling,  &c.  Cantor's  specimen  appears  to  be  identical  -vrith  it.  _  He 
observes  :  "  according  to  Russell  this  fish  is  not  much  esteemed.  At  Pinang  and  Singapore,  whei-e  single 
individuals  occur  at  all  seasons,  it  is  of  excellent  flavour  and  considered  a  great  acquisition  for  the  table.  At 

ilalacca  it  is  plentiful,  and  in  our  settlements  and  in  the  Straits  it  is  known  under  the  denomination  of  '  red 
rock  cod.'  "     He  gives  D.  xi-xri  f^'^d  as  growing  to  20  inches  in  length. 

Habitat. — Seas  of  India'to  the  Malay  Archipelago.   The  specimen  figured  (8  inches  long)  is  from  Madras. 
14.    Lutianus  sillaoo,  Plate  XII,  fig.  2. 

?  Simrus  silaoo.  Russell,  Fish  Vizag.  i,  p.  78,  pi.  100. 
Mesoprion  rulellus,  Day,  Fish.  Malabar,  p.  2,  pi.  2,  fig.  2  (not  C.  V.) 

B.  vii,  D.  '°^  '\  P.  16,  V.  1/5,  A.  -j?^,  C.  17,  L.  1.  U,  L.  r.  tl,  L-  tr.  C/15. 

Length  of  head  3J,  of  caudal  2/11,  height  of  body  3J  of  the  total  length.  Ei/es — diameter  4f  in  length 
of  head,  1^  diameter  from  end  of  snout,  and  1  apart.  Upper  profile  of  head  slightly  concave  :  the  distance 
from  the  eye  to  the  maxilla  equals  rather  more  tlian  one  diameter  of  the  orbit.  The  maxilla  reaches  to  below 
the  first  third  of  the  eye.  Vertical  limb  of  preopercle  with  scarcely  any  trace  of  an  emargination,  angle 
rounded,  and  lower  limb  very  oblique  :  the  whole  of  the  vertical  limb  is  very  finely  serrated  with  a  few  coarser 
serrations  at  its  angle.  No  tx-ace  of  an  interopercular  knob.  Opercular  jioints  blunt.  Teeth — a  pair  of  large 
curved  canines  in  the  premaxillaries,  an  outer  row  of  curved  canine-like  teeth  in  both  jaws  :  villiform  ones  in  a 
_,Y-shape  on  the  vomer  and  in  a  band  on  the  palate.  A  long  oval  patch  of  teeth  along  the  centre  of  the  tongue, 
with  two  more  small  ones  side  by  side  near  its  tip.  Fins — dorsal  spines  weak,  the  third  and  fourth  of  about 
the  same  length,  nearly  as  long  as  the  postorbital  portion  of  the  head,  and  two-fifths  the  height  of  the  body, 
from  thence  they  decrease  to  the  last,  which  is  only  a  little  above  half  the  height  of  the  fourth  :  soft  portion  of 
the  fin  angular,  and  nearly  as  high  as  the  spines,  its  longest  ray  equalling  two-thirds  of  the  length  of  its  base. 
Pectoral  as  long  as  the  head  behind  the  first  nostril,  and  reaching  to  above  the  last  anal  spine :  ventral  extending 
to  the  vent :  second  anal  spine  stronger  but  not  so  long  as  the  third,  which  equals  that  of  the  seventh  of  the 
dorsal :  its  soft  portion  angular,  its  longest  ray  equalling  the  length  of  the  entire  base  of  the  fin.  Caudal 
slightly  emarginate.  Scales — the  rows  above  the  lateral-line  first  go  rather  obliquely  towards  the  dorsal  fin, 
more  so  under  its  soft  portion :  below  the  lateral-line  they  are  horizontal.  There  are  twelve  rows  anterior  to 
the  dorsal  fin,  and  seven  across  the  cheeks.  Colours — back  gTeyish-brow^l,  chest  orange,  abdomen  and  sides  of 
a  light  violet,  each  scale  having  a  white  edge.  Spinous  portion  of  dorsal  greyish,  but  the  soft  with  a  more 
yellow  tinge :  pectoral  reddish  :  caudal  red  with  a  black  edge. 

Russell  gives  11  dorsal  spines,  otherwise  the  fish  resembles  either  this  species  or  the  L.  jalmgarah.  My 

reason  for  considering  that  I  wrongly  identified  them  in  the  "  Fishes  of  Malabar"  is  that  I  find  that  it  is  this 
species  which  has  lingual  teeth,  and  the  L.  jahmjarali  in  which  they  are  deficient,  as  observed  by  Russell. 

This  fish  is  evidently  very  closely  allied  if  not  a  mere  variety  of,  L.  raiu/us,  but  its  dorsal  spines 
appear  higher,  the  rows  of  scales  on  its  back  more  oblique,  its  colours  difier,  and  before  referring  it  to  that 
species,  further  investigations  are  required.     A  figure  is  given  for  the  purpose  of  drawing  attention  to  it. 

Habitat. — Seas  of  India,  attaining  at  least  four  feet  in  length. 

15.     Lutianus  lioglossus,  Plate  XII,  fig.  1. 

Lutjamis  monostigma,  Bleeker,  Halmaheira,  Ned.  T.  Dierk.  I,  p.  1.5-")  (not  Cuv.  and  Val.)* 
TJiacope  nwnostigma,  Klunz.  Fische  d.  Roth.  Meer,  Verh.  z.  b.  Ges.  Wien.  1870,  p.  702. 
Mesoprion  monostir/ma,  GiJnther,  Fishe  d.  Sudsee,  p.  14,  t.  xvi. 
Lutjanus  lioglossiis,  Bleeker,  Lutjani,  p.  74. 

B.  vii,  D.  .^S^,  P.  16,  V.  1/5,  A.  -g%,  C.  17,  L.  r.  ̂ ,  L.  tr.  6-7/15. 

Length  of  head  2/7,  of  caudal  2/13,  height  of  body  3f  to  1/4  in  the  total  length.  i?//e.s— diameter  2/7 
to  2/9  of  length  of  head,  l\  to  2  diameters  from  end  of  snout,  and  3/4  of  a  diameter  apart.  The  distance  from 
the  eye  to  the  maxilla  equals  one  diameter  of  the  orbit.  The  maxilla  reaches  to  below  the  middle  of  the  eye. 
Vertical  limb  of  preopercle  with  a  very  shallow  emargination,  and  serrated  in  its  whole  extent :  a  very  obscure 
interopercular  knob.  Teeth — strong  curved  canines  in  the  premaxillaries,  an  outer  row  of  curved  canine-like 
teeth  in  both  jaws,  largest  in  the  lower  :  viUiform  teeth  in  a  ̂ .-form  in  the  vomer  and  a  band  on  the  palatines  : 
no  lingual  teeth.  Fins — dorsal  spines  of  moderate  strength,  increasing  in  length  to  the  fourth,  which  equals 
from  two-fifths  to  one-third  in  the  height  of  the  body,  the  last  spine  is  one-third  shorter :  soft  portion  of  the 
fin  somewhat  rounded  and  its  height  rather  less  than  half  its  length.  Pectoral  about  as  long  as  the  head  : 
ventral  reaching  rather  above  half  the  distance  to  the  anal.  Anal  spines  rather  short,  the  third  slightly  the 
longest,  and  equal  to  three-fourths  of  the  diameter  of  the  orbit  in  length,  soft  portion  of  the  fin  highest  in 
front,  equalling  about  the  length  of  its  base,  lower  edge  straight :  caudal  emarginate.  Scales — in  oblique  rows 
above  the  lateral-line  and  in  horizontal  ones  below  it :  12  rows  of  scales  between  occiput  and  first  dorsal  spine  •• 
six  or  seven  rows  across  the  cheeks.  Colours — roseate,  lightest  below,  with  a  black  blotch  on  the  lateral-line 
below  the  fii'st  portion  of  the  soft  dorsal  fin. 

*  Mesoprion  monostigma.  C.  and  V.=Lxitianits  fulvijlaimna,  see  p.  41.    Kelaart's  specimen  of  Misox^ion  rangjis,  from  Ceylon, 
has  the  rows  above  the  L.  1.  oblique,  aiul  L.  r.  {'ti  L-  tr.  8/. 
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Tlie  small  eye,  short  anal  spines,  and  edentidous  tongue  divide  this  species  from  fnh-!flariima,  -wliich  t 
much  reseml)les,  whilst  its  scales  L.  r.  ff  likewise  show  that  it  cannot  be  L.  jahngamh  having  L.  r.  Af. 

Habitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago ;  attaining  at  least  18  inches  in  length. 

16.    Lutianus  jahngarali. 

Sparus  enjthrinws,  ?  Russell,  Fish.  Vizag.  i,  p.  72,  Jakiujarah,  pi.  90. 
Mesoprion  sillaao,  Day,  Fish.  Malabar,  p.  12,  pi.  11.  fig.  1  (net  C.  V.) 
Purruwa,  Ooriah. 

B.  vii,  D.  T^.Q^,  P.  IC,  V.  1/5,  A.  §,  C.  17,  L.  1.  46,  L.  r.  fj,  L.  tr.  6/17. 

Length  of  head  2/7,  of  caudal  1/6,  height  of  body  2/7  of  the  total  length.  Ei/es — diameter  1/5  of  fength 
of  head,  If  diameter  from  end  of  snout,  and  1  apart.  Dorsal  profile  more  convex  than  that  of  the  abdomen. 
The  distance  between  the  eye  and  the  upper  edge  of  the  maxilla  equals  one  diameter  of  the  orbit.  The  maxilla 
reaches  to  below  the  middle  of  the  orbit.  Vertical  limb  of  preopercle  with  a  shallow  emargination  above  its 
rounded  angle,  which  appears  continuous  with  its  oblique  lower  limb ;  the  whole  of  its  vertical  limb  is  finely 
serrated,  but  about  the  angle  they  increase  in  size,  and  along  the  lower  limb  are  more  widely  apart.  A  distinct 
though  small  interopercular  knob.  Opercular  points  blunt.  Teeth — a  pair  of  large  slightly  curved  canines  in 
tlie  premaxillaries,  an  outer  row  of  curved,  conical,  canine-like  teeth  in  both  jaws,  those  in  the  lower  being  the 
largest :  villiform  ones  in  a  j\-shape  in  the  vomer,  in  a  band  on  the  palate  but  none  on  the  tongue.  Fins — 
dorsal  spines  moderately  strong,  the  third  the  longest  and  nearly  equal  to  one-third  the  height  of  the  bodj', 
fi'om  it  they  decrease  to  the  last,  which  is  only  half  its  height ;  soft  portion  of  the  fin  rather  rounded,  not  so 
high  as  the  spinous,  and  its  highest  ray  equal  to  two-thirds  the  length  of  its  base.  Pectoral  as  long  as  the 
head  behind  the  front  nostrd,  and  not  reaching  to  above  the  anal  spines,  the  ventral  reaches  a  little  above  half 
way  to  the  anal  fin.  Second  anal  spine  stronger  but  shorter  than  the  third,  which  equals  the  length  of  the 
seventh  dorsal  spine  or  one  diameter  of  the  orbit,  soft  portion  of  the  fin  angularly  rounded,  central  rays  the 
highest  and  equal  the  length  of  its  entire  base  :  caudal  emarginate,  being  lobed  in  its  last  fourth,  the  upper 
being  slightly  the  longer.  Scales — in  almost  parallel  rows  to  the  dorsal  profile  both  above  and  below  the 
lateral-line,  but  becoming  a  little  irregular  below  the  soft  dorsal,  where  they  ascend  obliquely  upwards  and 
backwards,  but  become  horizontal  again  beyond  the  end  of  the  fin:  seven  rows  across  the  cheeks:  11  rows 
between  the  occiput  and  base  of  dorsal  fin.  Colours — back  brownish-red,  the  base  of  each  scale  being  darkest, 
whilst  below  the  lateral-line  it  becomes  of  a  lake-colour,  having  a  tinge  of  orange  along  the  lower  surface  of 

the  body.  A  blue  zig-zag  line  crosses  the  preorbital.  Spinous  portion  of  dorsal  and  anal  grej-ish,  the  soft 
scarlet  tinged  with  orange  :  pectorals  scarlet :  front  edge  of  anal  whitish. 

This  species  is  evidently  closely  allied  to  L.  rangus,  it  difi'ers  greatly  in  colours,  in  wanting  lingual  teeth, 
in  the  number  of  its  scales,  the  length  of  its  spines,  and  the  size  of  its  eye.  L.  lioglossiis,  Bleeker,  has  no  lingual 
teeth,  but  its  scales  are  oblique  above  the  lateral-line,  and  much  more  numerous,  being  L.  r.  fyj.  This  species 

difi'ers  fi-om  L.  sillaoo  in  having  a  small  interopercular  knob,  its  lower  spinous  dorsal,  the  direction  of  its  scales 
above  the  lateral-line,  &c. 

Habitat. — Seas  of  India,  attaining  two  feet  or  more  in  length.     It  is  esteemed  good  eating. 

17.    Lutianus  quinqiielineatus,  Plate  XII,  fig.  3. 

Holocentnis  qm'nqnelineat ns,  Bloch,  iv,  p.  84  :   Laccp.  iv,  p.  329. 
Sparus  mungi  inapudi,  Russell,  Fish.  Vizag.  ii,  p.  8,  pi.  110. 
Mesopirion  qrdnquelineatus,  Cuv.  and  Val.  ii,  p.  445  :   Giinther,  Catal.  i,  p.  209. 
Biampe  cmmleolineata,  Riipp.  N.  W.  Fische,  p.  93,  t.  24,  f.  3  :  Klunz.  Verh.  z.  b.  Ges.  in  Wien,  1870,  p.  701. 

B.  vii,  D.  ̂ _°„,  P.  16,  V.  1/5,  A.  jV,  C.  17,  L.  I.  51,  L.  r.  a§,  L.  tr.  8/21. 

Length  of  head  2/7,  of  caudal  2/11,  height  of  body  2/7  of  the  total  length.  Eyes— diameter  2/9  of 
length  of  head,  1^  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Body  rather  strongly  compressed, 
dorsal  profile  having  a  considerable  rise  from  the  snout  and  being  somewhat  concave  above  the  orbit.  The 
maxilla  reaches  to  below  the  middle  of  the  orbit.  Height  of  preorbital  below  the  first  third  of  the  eye  equals 
three-fourths  of  the  diameter  of  the  orbit.  Preopercle  with  a  shallow  emargination  above  its  angle,  the  whole 
of  its  vertical  limb  finely  serrated,  most  coarsely  so  at  its  angle,  lower  limb  entire  :  no  interopercular  knob  : 

opercle  with  two  verj-  blunt  points.  Teeth — an  exceedingly  strong  curved  canine  on  either  side  of  the  prcmaxillary, 
and  two  intermediate  small  ones,  an  outer  row  of  curved  canine-like  teeth  in  both  jaws,  largest  in  the  lower  : 
villiform  ones  in  a  ̂ -shape  on  the  vomer,  in  a  narrow  band  on  the  palatines  and  in  an  oblong  patch  along  the 
centre  of  the  tongue.  Fins — dorsal  spines  moderately  strong,  increasing  in  height  to  the  fourth,  which  equals 
the  length  of  the  postorbital  portion  of  the  head ;  they  subsequently  gradually  decrease  to  the  last,  which  is 
two-thirds  the  height  of  the  longest ;  soft  portion  of  the  fin  rounded,  as  high  as  the  spinous,  and  its  longest  ray 
equal  to  two-thu-ds  of  the  length  of  its  base.  Pectoral  equals  the  length  of  the  head  behind  the  posterior 
nostril :  the  ventral  does  not  quite  reach  the  anal  spines.  Second  anal  spine  stronger  but  not  so  long  as  the 
third,  which  equals  the  length  of  the  last  dorsal  spine,  soft  portion  of  the  fin  one-third  higher  in  front  than  the 
last  ray,  its  lower  edge  rounded  :  caudal  lunated.  Scales — in  oblique  rows  above  the  latei-al-line  and  horizontal 
ones  below  it :  they  extend  forwards  on  the  back  to  above  the  hind  edge  of  the  eye  :  seven  rows  on  the  cheeks. 
Colours — a  blue   band  goes  from  the  eye  to  the  base  of  the  last  dorsal  spine  :  two  from  the  posterior-superior 
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angle  of  the  eye  coalesce  under  tlie  sixth  dorsal  spine  and  proceed  to  the  middle  of  the  base  of  the  soft  dorsal : 

the  fourth,  also  arising  from  the  eye,  goes  along  the  lateral-line  and  opposite  the  sixth  dorsal  spine  curves 

upwards,  going  to  the  end  of  the  base  of  the  soft  dorsal :  the  fifth  band,  which  is  the  broadest,  commences  just 

aljove  the  midtlle  of  the  hind  edge  of  the  eye  and  goes  to  the  upper  half  of  the  base  of  the  caudal  fin :  the  sixth 

from  the  lower  edge  of  the  eye  to  the  middle  of  the  base  of  the  caudal.  A  dark  mark  exists  at  the  base  of  the 

pectoral,  a  black  blotch  on  the  lateral-Une  below  the  commencement  of  the  soft  dorsal  fin. 
In  the  '  Fishes  of  Zanzibar'  it  is  observed  :  "  Diacope  cceruleo-Uiieata.  Riipp.  N.  W.  Fische,  p.  93,  t.  24,  f.  3 

[not  M.  quinqzielineatus*  Cuv.  and  Val.]."  Sleeker,  Lutjani,  p.  40,  observes:  M.  quinquelineatus,  C.  V.  is 
described  from  the  Mungi  mcqndi,  Russell,  and  has  blue  lines  which  superiorly  are  parallel  to  the  profile  of  the 

liack  and  are  continued  to  the  base  of  the  caudal.  He  doubts  if  Riippell's  fish  with  the  Lines  going  obliquely 
to  the  back  is  the  same  species. 

The  specimen  of  Bloch's,  Lutianus  quinquelineatus,  9  inches  long,  No.  229,  is  undoubtedly  this_  species, 
and  differs  widely  from  the  figured  quinquelinearis,  the  type  of  which  is  likewise  in  existence,  both  being  in  a 
good  state  of  preservation  at  Berlin. 

Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India :  the  specimen  figui'ed  is  G  inches  in  length  and 
from  the  Andaman  Islands. 

18.    Lutianus  lunulatus,  Plate  XII,  fig.  4. 

Perca  lunulaia,  Mungo  Park,  Trans.  Linn.  Soc.  iii,  p.  3-5,  pi.  6. 

Lutjanm  hmulatus,  Lacep.  iv,  p.  213  ;  Bl.  Schn.  p.  329  ;  Bleeker,  Atl.  Ich.  Perc.  t.  xvii.  f.  1,  and  Lutjani,  p.  64. 
Mesoprion  lunulatus,  Cuv.  and  Val.  ii.  p.  477 ;  Bleeker,  Sumatra,  p.  75. 

B.  vii,  D.  ̂ 3^,  P.  17,  V.  1/5,  A.  ̂ !^,  C.  19,  L.  1.  55,  L.  r.  f|,  L.  tr.  7/21. 

Length  of  head  2/7,  of  caudal  1/6,  height  of  body  1/3  to  2/7  of  the  total  lengt-h.  %es— diameter  1/4  of 

length  of  head,  1^  diameters  from  end  of  snout,  and  nearly  one  apart.  The  distance  from  the  eye  to  the  upper 

edge  of  the  maxilla  equals  three-fourths  of  the  diameter  of  the  orbit.  The  maxilla  reaches  to  below  the  first 

thu-d  of  the  orbit.  Vertical  limb  of  preopercle  with  a  shallow  emargination  and  an  oblique  lower  limb,  its 

vertical  limb  is  finely,  its  angle  more  coarsely  serrated,  lower  limb  entire.  No  interopercular  knob.  Teeth-- 
large  curved  canines  in  the  intermaxillaries,  an  outer  row  of  curved  canine-like  teeth  in  both  jaws,  largest  in 

the  lower  :  villiform  ones  in  a  _^-shaped  band  on  the  vomer,  a  narrow  one  on  the  palatines,  and  a  small  patch 

near  the  anterior  end  of  the  tongue.  Fins—doTsal  spines  weak,  the  fourth  the  longest  and  nearly  equaUing  the 

length  of  the  postorbital  portion  of  the  head,  from  it  they  decrease  to  the  last  which  is  about  two-thii-ds  its 
height :  soft  portion  of  the  fin  rounded,  its  highest  ray  equalling  one-half  the  length  of  its  base  but  not  so  high 

as  the  fourth  spine.  Pectoral  much  longer  than  the  ventral,  being  nearly  as  long  as  the  head  :  ventral  reaching 

two-thirds  of  the  distance  to  the  anal.  Second  anal  spine  longer  and  stronger  than  the  third :  the  anterior 

rays  the  highest,  equalling  the  length  of  the  base  of  the  entire  fin,  its  lower  edge  straight,  caudal  emarginate. 

Scales— in  oblique  rows  above  the  lateral-Une  and  in  horizontal  ones  below  it :  superiorly  they  extend  forwards 

to  nearly  above  the  hind  edge  of  the  orbit.  Co/oztrs— reddish-crimson  superiorly  becoming  silvery-white  on  the 

abdomen  :  golden  lines  along  each  row  of  scales  :  dorsal,  caudal,  and  anal  with  a  black  outer  edge  and  an 

external  white  margin :  a  lunated  black  band  at  the  base  of  the  caudal  fin  extending  along  its  outer  edges  to 
the  end  of  the  fin  :  pectoral  and  ventrals  yellow. 

Bleeker  places  Diacope  bitmniata,  C.  V.  as  a  synonym  of  this  species,  but  the  tyjDO  specimen  in  the  Pans 

Museum  has  a  distinct  and  rather  well-developed  interopercular  knob,  although  the  emai'giuation  of  the  preopercle 
is  not  very  deep.     The  specimen  however  is  not  an  adult. 

Habitat.— Coast  of  Sind  (where  the  specimen  figured,  10  iuches  long,  was  captured)  to  the  Malay 
Archipelago. 

19.     Lutianus  fulviflamma,  Plate  XII,  fig.  5  and  6. 
Sciwna  fulviflamma,  Forsk.  p.  45;  Gmel.  Lin.  p.  1299. 
Ferca  fulviflamma,  Bl.  Schn.  p,  90. 

.''  Liitjanus  notatus,  Bl.  Schn.  p.  325  (not  Bloch). 
Centropomus  hober,  Lacep.  iv,  p.  255. 
Sparus  antika  doondiaivah,  Russell,  Fish.  Vizag.  i,  p.  76,  pi.  98. 

Diacope  fulviflamma,  Riipp.  Atl.  Fische,  p.  72, 1. 19,  f.  2,  and  N.  W.  Fische,  p.  94 ;  Cuv.  and  Val.  ii,  p.  423 ; 
Klunz.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  700. 

Mesoprion  unimacidatas,  Quoy  and  Gaim.  Zool.  Freyc.  p.  304 ;  Cuv.  and  Val.  ii,  p.  441 ;  Bleeker,  Perc. 
p.  42 ;  Quoy  and  Gaim.  Voy.  Astrol.  p.  665,  pi.  5,  f.  3. 

Mesoprion  aurolineatus,  Cuv.  and  Val.  iii,  p.  496  ;  Day,  Fish.  Malabar,  p.  14,  pi.  iii. 
Mesoprion  Btissellii,  Bleeker,Verh.  Bat.  Gen.  xxii,  Perc.  p.  41 ;  Day,  Proc.  Zool.  Soc.  1867,  p.  701. 
Lutjanus  notatus,  Bleeker,  Ternate,  p.  233. 

Genyoroge  notata.  Cantor,  Catal.  p.  12  ;  Day,  Fishes  of  Malabar,  p.  8  (not  C.  V.)  o     t^ 

Mesoprion  fidvifloAnma,  Bleeker,  Amb.  ii,  p.  532  ;  Giinther,  Catal.  i,  p.  201 ;  Day,  Fish.  Mai.  p.  13 ;  Kner, Novara  Fische,  p.  35. 

*  The  specimen  probably  referred  to  is  thns  marked  in  the  Catalogue,  "a.  Adult,  sine  patria.  D.  t2'  A.  I'  L- 1-  80,"  andwhich 
(omitting  the  bhick  blotch,  which  is  now  imperceptible)  I  would  suggest  is  L.  chrysotamia:  is  such  a  modiiication  ot  this  species  :• G 
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Lidjanus  Bussellii,  Blceker,  Atl.  Icli.  Perc.  t.  xxii.  f.  2,  and  Lutjani,  p.  7G. 
Indjaims  imimaculatus,  Vaillant,  Soc.  Phil.  Paris,  May  23rd,  1874. 
Ltdjanus  fulviflmnma,  Bleeker,  Halmali.  p.  155,  Lutjani,  p.  61. 
Vella-chemholay,  Mai. ;   Shemliara  and  Gurrumay,  Tarn. 

B.  vii,  D.  ̂ ."tt,  p.  10,  V.  1/5,  A.  A  C.  17,  L.  1.  50-54,  L.  r.  ̂ '.|_,  L.  tr.  7-8/lG,  C«c.  pyl.  4-6. 
Length,  of  head  2/7,  of  caudal  1/5,  height  of  body  1/3  to  2/7  of  the  total  length.  Eyes — diameter  2/7  to 

1/4  of  length  of  head,  3/4  to  1|-  diameters  from  end  of  .snout,  and  3/4  of  a  diameter  apart.  Snout  rather 
pointed,  the  maxilla  reaches  to  below  the  first  tliii-d  of  the  orbit :  height  from  the  eye  to  the  upper  edge  of  the 
maxilla  equal  to  two-thirds  of  the  diameter  of  the  orbit.  Vertical  limb  of  preopercle  with  a  shallow  emargi- 
nation,  its  angle  rather  produced,  and  its  lower  limb  oblique,  the  whole  being  finely  serrated,  most  coarsely  so  at 
its  angle,  whilst  the  serrations  are  continued  half  way  along  the  vertical  limb.  No  interopercular  knob  :  two 

opercular  points.  Teeth — strong  curved  canines  in  the  premaxillaries,  an  outer  row  of  curved,  conical,  canine- 
like teeth  in  both  jaws,  largest  in  the  lower :  villiform  teeth  in  a  ̂ -shape  or  T-shape  on  the  vomer,  in  a  band 

on  the  palatines,  and  an  oblong  patch  on  the  tongue  (in  the  adult)  which  is  widest  anteriorly.  Fins — dorsal 
spines  not  very  strong,  the  third  of  nearly  the  same  height  as  the  fourth  and  fifth,  from  whence  they  gi-adually 
decrease,  the  third  is  one-third  higher  than  the  rays  and  from  two-fifths  to  half  as  long  as  the  head  :  rayed 
portion  rounded,  two-thirds  as  high  as  its  base  is  long.  Pectoral  as  long  as  the  head  behind  the  front  nostril : 
ventral  not  reaching  the  vent.  Third  anal  spine  about  equal  in  strength  but  slightly  shorter  than  the  second, 
which  equals  one  diameter  and  a  quarter  of  the  eye  in  length,  and  is  of  equal  length  with  the  first  ray,  which 
is  twice  as  long  as  the  last,  lower  edge  of  the  fin  concave  :  caudal  slightly  emarginate.  Scales — in  oblique  rows 
above  the  lateral-line  and  horizontal  ones  below  it :  from  six  to  eight  rows  on  the  cheeks  :  superiorly  they 
extend  forwards  to  above  the  hind  edge  of  the  eye.  Colours — yellow  or  rosy  along  the  back,  with  three  or  four, 
in  the  variety  L.  Etissellii*  narrow  and  brilliant  golden  bands  passing  obliquely  upwards  and  backwards  from 
the  lateral-line,  and  three  or  four  similar  golden  bands  below  it,  the  first  of  which  goes  from  the  posterior  edge 
of  the  orbit  to  the  finger  mark  :  the  second  from  the  middle  of  the  opercle  to  opposite  the  end  of  the  soft 
dorsal,  where  it  becomes  lost  on  the  lateral-line  :  the  third  from  below  the  orbit  to  the  base  of  the  caudal  fin  : 
and  the  fourth  from  below  the  base  of  the  pectoral  to  the  base  of  the  anal.  A  large  black  blotch  exists  on  the 
lateral-line  opposite  the  commencement  of  the  soft  dorsal  fin  from  the  22nd  to  the  28th  or  31st  scales,  most  of 
it  being  below  the  line  and  only  reaching  to  one  or  two  scales  above  it :  in  the  variety  L.  Russellii,  however,  this 
mark  is  mostly  above  the  lateral-line. 

The  type  specimen  of  Mesoprion  monostigma  at  Paris  is  3^  inches  in  length.  The  eye  is  a  little  less 
than  1/3  of  the  length  of  the  head,  and  1  diameter  from  the  end  of  the  snout.  The  second  anal  spine  is  of 
nearly  the  same  length  as  the  third  and  equal  to  2|  in  the  length  of  the  head.f 

The  Lidianus  fidviflamma  is  found  in  two  very  distinct  varieties  :  in  one  there  are  the  yellow  lines  such 

as  I  have  described  and  also  figiu-ed  (in  pi.  xii,  fig.  6),  and  in  this  form,  L.  Bussellii,  the  distance  from  the  eye 
to  the  snout  and  the  size  of  the  lateral  blotch  is  a  little  more  than  we  pei'ceive  it  to  be  in  the  tj-pical  L.  fidvi- 

flamma, of  which  I  have  also  given  a  figure  (pi.  xii,  fig.  5.)  The  two  specimens  were  7\  and  10  inches 
refspectively  in  length,  and,  examined  together,  certainly  appear  to  be  distinct  species  :  but  in  comparing  a  large 

number  of  specimens,  every  intermediate  variety  in  form  and  colotu-  (except  the  yellow  fillets  of  the  L.  Bussellii) 
are  to  be  seen. 

Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  JIalay  Archipelago,  and  beyond. 

20.    Lutianus  Johnii,  Plate  XIII,  fig.  1. 
Anthias  Jolmii,  Bloch,  t.  318 ;  Bloch,  Schneid.  p.  303. 
Lidjanus  Jolmii,  Lacep.  iv,  p.  235 ;  Bleeker,  Lutjani,  p.  20 ;  Vaillant,  Soc.  Phil,  de  Paris,  ilay,  1874. 
Sparus  doondiaivah,  Russell,  i,  p.  76,  pi.  97. 
Coins  catus.  Ham.  Buch.  pp.  90,  369,  pi.  38,  f.  30. 
Sparus  Malabarictis,  Shaw,  Zool.  iv,  p.  471. 
Serraniis  pavonimis,  (young)  Cuv.  and  Val.  vii,  p.  443;  Giinther,  Catal.  i,  p.  126. 

*  In  a  specimen  of  this  fish  (var.  Etissellii)  at  l^^  inches  long,  not  only  are  the  vertical  and  horizontal  limbs  of  the  preopercle 
serrated,  but  the  bone  has  the  appearance  of  a  double  edge  as  seen  in  Amiassis  and  Apogon,  having  a  few  serrations  upon  it.  The 
interopercle  is  likewise  serrated  in  its  last  half. 

t  The  following  lengths  of  the  3rd  anal  spine  have  been  carefully  made  from  10  specimens: Inches. 

L.  ftilmflamma  (BMSselKi),  Length  of  specimen        5^     ;        Length  of  anal  spine       2,^  in  the  length  of  head. 
n  »'  »»  »)  ^4  »  i»  -T  ))  )i 

JJ  >»  '1  »»  O  J3  it  3,  „  „ 

«  'I  >t  »)  10  „  „  2§  „  „ 

n  >3  '»  II  16  -  „  „  4^  „  „ 

Jl  II  '2  II  II  "^3  II  'I 

ft  4J- II  II  O  II  II  ^2  'I  II 

II  ?j  12  J,  „  4^  ,,  „ 

»»  i>  13  II  II  '*T»  II  II 

SI  II  ^^  11  »i  ^Trt"  51  I, 
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3Ieso2n-lon  Johnii,  Cuv.  and  Val.  ii,  p.  443;  Cantor,  Catal.  p.  13;  Giinther,  Catal.  i,  p.  200;  Day,  Fisli. 
Malabar,  p.  11 ;  Kner,  Novara  Fisclie,  p.  35. 

Mesoprion Jlavipinnis,  Cuv.  and  Val.  ii,  p.  475. 
Mesoprion  tmimaculatus,  Richardson,  Ich.  Cliina,  p.  222  (not  Quoy  and  Gaim.) 
Chemholay,  Mai. :  Nya-pd-nee,  Bm-m. 

B.  vii,  D.  yJ.^,  P.  IG,  V.  1/5,  A.  -gl-s,  C.  17,  L.  1.  48,  L.  r.  %-%,  L.  tr.  7/13,  Ceec.  pyl.  (4  Kner.) 

Length  'of  head  4/13  to  2/7,  of  caudal  1/5  to  2/11,  height  of  body  2/7  of  the  total  length.  Eyes— 
diameter  1/4  to  1/5  or  even  1/6  in  large  specimens  of  the  length  of  head,  1 J  to  1|  diameters  from  the  end  of 

snout,  and  from  3/4  to  1  apart.  Dorsal  profile  more  convex  than  that  of  the  abdomen.  Preorbital  equals  three- 
foui'ths  of  the  diameter  of  the  orbit  in  height.  The  maxilla  reaches  to  below  the  first  third  or  middle  of  the 

orbit.  Vertical  limb  of  preopercle  finely  serrated,  becoming  more  coarsely  so  at  its  angle,  which  is  somewhat 

produced  and  rounded,  its  lower  limb  with  a  few  .serrations  and  crenulations.  A  very  indistinct  tuberosity  on 

the  interopercle  is  sometimes  present :  opercle  with  two  flat  points  the  lower  being  the  longer.  The  fry  up  to 

about  1|  inches  in  length  have  a  spine  at  the  angle  of  the  preopercle,  which  becomes  absorbed  as  age  advances, 

the  lower  limb  of  the  preopercle  is  also  strongly  serrated  :  in  a  specimen  2\  inches  long  the  spine  remains  only 

in  the  form  of  a  strong  denticulation,  whilst  there  are  seven  more  strong  serrations  along  the  lower  limb. 

Teeth — cui-ved  canines  of  moderate  strength  in  the  premaxillaries,  an  outer  curved  row  of  canine-like  teeth  in 

both  jaws  :  viUiform  ones  in  a  triangular  patch  or  elongated  ̂ -form  on  the  vomer,  in  a  band  on  the  palatines, 

and  in  an  elongated  pat'ch  on  the  tongue  in  the  adult.  Fins — dorsal  spines  strong,  increasing  in  length  to  the 
fourth,  which  is  two-fifths  of  the  height  of  the  body,  from  this  spine  they  decrease  to  the  last,  which  is  about 

one-fourth  shorter,  the  soft  portion  of  the  fin  somewhat  rounded,  its  longest  rays  equal  to  five-sixths  of  the 

length  of  its  base  and  exceed  that  of  the  highest  spine.  Pectoral  nearly  as  long  as  the  head :  ventral  reaches 

the  vent :  second  anal  spine  usually  slightly  the  longest  and  strongest,  it  equals  the  height  of  the  third  spine  of 

the  dorsal,  the  rayed  portion  rounded  and  rather  higher  than  that  of  the  dorsal:  caudal  slightly  emarginate. 

Scales-— il\e  rows  above  the  lateral-line  are  parallel  with  the  profile  of  the  back,  whilst  those  below  it  are 

horizontal.  Scales  on  the  dorsal  profile  only  extend  forwards  to  a  level  with  the  hind  edge  of  the  orbit. 

Colours — yellowish,  lightest  on  the  abdomen,  with  a  large  black  finger  mark,  of  varying  depths  of  colour,  on 
the  lateral-line  between  the  22nd  and  31st  scales  ;  age,  season,  and  locality  all  exercise  an  influence  on  this 

blotch  :  a  dark  line  is  almost  invariably  present  along  each  row  of  scales.  Fins  yellow  dashed  with  red  :  anal 
with  a  light  front  edge. 

In  the  young  the  ocellus  on  the  side  is  larger,  in  a  specimen  2|  inches  long  it  commences  on  the  19th 

scale,  and  is  surrounded  by  a  light  ring,  thus  constituting  Serranus  pavo7dnus,  Val.,  whose  single  specimen  was 

a  little  over  an  inch  in  length  :  the  observation  of  its  having  a  strong  spine  at  the  angle  of  the  "  opercle"  is 
evidently  a  misprint  for  "  preopercle." 

Hamilton  Buchanan  points  out  the  aflanity  of  Coius  catus  with  the  Booiidiawah  of  Russell  as  well  as 

with  his  Mmigi  mupudee  (No.  110),  also  th&t  Anthlas  Johnii,  Bloch,  is  nearly  allied.  It  is  readily  distinguished 

from  all  allied  species  of  Lutianus,  with  lateral  blotches,  recox;ded  from  the  seas  of  India,  by  its  having  no 

oblique  rows  of  scales  on  the  body,  all  those  above  the  lateral-line  being  parallel  to  the  back  and  those  below  it 
being  horizontal. 

The  type  specimen  of  Mesoprion  fiwoipimnis,  C.  V.  (a  skin)  belongs  to  this  species,  the  lateral  blotch  has been  omitted  from  the  short  description. 

Eahltat.—Sea.s  of  India,  Malay  Archipelago  and  beyond,  attaining  a  foot  or  more  in  length.  The 
specimen  figxired  is  65  inches  long  and  from  Madras. 

21.    Lutianus  gibbus,  Plate  XIII,  fig.  2  (adult) :  3  (young). 

Scicena  qihha.  Forsk.  p.  46. 
Solocentrus  houtonensis,  Lacep.  iv,  pp.  331,  367. 
Lutjanus  gihhus,  Bl.  Schn.  p.  326. 

Diacope  ooccinea,  (Ehren.)  Cuv.  and  Val.  ii,  p.  437 ;  Riipp.  N.  W.  Fische,  p.  91,  t.  23,  f.  3. 

Diacope  gibia,  Cuv.  and  Val.  ii,  p.  438;    Klunz.  Fische  d.  Roth.  Meer.  Verb.  z.  b.  Ges.  Wien,  18/0, 

p.  693. 
Diacope  huUonensis,  Cuv.  and  Val.  ii,  p.  434,  and  vi,  p.  535. 
Diacope  horensis,  Cuv.  and  Val.  vi,  p.  532. 
Diacope  tica,  Less.  Voy.  Duperr.  Poiss.  p.  231,  pi.  23. 

Mesojirion  bottonensis,  Bleeker,  Nat.  Tyds.  Ned.  Ind.  ii,  p.  170;  Kner,  Nov.  Fische,  p.  32,  f.  6. 
Mesoprion  janthintis,  Bleeker,  1.  c.  vi,  p.  52. 
Genyoroge  gibba,  Giinther,  Catal.  i,  p.  180. 
Genyoroge  bottonensis,  Giinther,  I.  c.  p.  181. 
Gengoroge  melanura,  Giinther,  1.  c.  p.  183. 
Mesoprion  borensis,  Giinther,  1.  c.  p.  199. 
Mesoprion  gibbus,  Giinther,  Fische  d.  Sudsee,  p.  12,  t.  xii,  and  xiii,  f.  A. 

B.  vii,  D.  \-1,  P.  18,  V.  1/5,  A.  J^,  C.  17,  L.  1.  50,  L.  r.  if,  L^  ̂ ^-  8/23,  Ckc.  pyl.  4-5. 

Length   of  head  3/11,  of  caudal    1/5,  height    of   body    3/10    of   the   total  length.   ̂   i/^/es- diameter 
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4|-  (in  tlie  adult)  to  Sj  (in  tlie  young)  in  length  of  head,  1|  diameters  from  end  of  snout,  and  1  apai't.  Body 
compressed,  profile  above  the  eyes  concave  :  the  distance  from  the  eye  to  the  upper  edge  of  the  maxilla  equals 
If  diameters  of  the  orbit  in  height.  The  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Vertical  limb 
of  preopercle  with  a  very  deep  emargination  succeeded  by  a  broad  and  deep  angle,  its  height  forming  half  of  that 
of  the  vertical  limb,  above  the  notch  the  serrations  are  very  fine,  on  the  roimded,  produced  angle  they  are  coarse, 
and  a  few  are  continued  along  its  oblique  lower  limb.  Interopercular  knob  well  developed.  Teei/t— large  canines 
in  the  premaxUlaries,  an  outer  row  of  curved  canine-like  teeth  in  both  jaws,  the  most  jDosterior  of  those  in  the 
upper  jaw  being  directed  slightly  forwards  :  vUliform  teeth  in  a  ̂ -form  in  the  vomer,  and  in  a  band  on  the 
palatines,  none  on  the  tongue.  Fins — the  third  to  the  fifth  dorsal  spines  the  longest  and  equal  to  two-sevenths 
of  the  height  of  the  bodj',  posteriorly  they  gradually  decrease,  the  last  being  three-fourths  of  their  height :  soft 
portion  of  the  fin  rounded  in  the  young,  more  pointed  in  the  adult,  the  length  of  the  highest  ray  being  three- 
fifths  of  that  of  its  base.  Pectoral  reaches  to  nearly  above  the  anal,  and  is  as  long  as  the  liead  behind  the 
posterior  nostril :  ventral  reaches  the  vent.  Second  anal  spine  strongest  and  slightly  the  longest,  it  equals  the 
highest  in  the  dorsal  fin  :  soft  portion  of  the  fin  angular,  the  middle  rays  rather  longer  than  its  entire  base. 
Caudal  slightly  notched  in  the  young,  more  emarginate  in  the  adult,  the  upper  portion  being  the  longer. 
Scales — go  in  oblique  rows,  directly  upwards  and  backwards,  above  the  lateral-line,  and  in  sinuously  oblique  ones, 
taking  the  same  course,  below  the  lateral-line  :  six  rows  on  cheeks  :  superiorly  tliey  extend  forwards  to  above 
the  hind  edge  of  the  eye.  Free  portion  of  the  tail  rather  higher  than  long.  Colours — uniform  crimson,  dorsal 
and  anal  fins  having  a  black  edge  with  a  white  external  margin,  and  a  white  tip  to  the  caudal  lobes  :  a  dark 
band  along  the  base  of  the  dorsal  and  anal  fins  :  pectorals  and  ventrals  yellow,  the  latter  witli  a  dark  tip  :  caudal 
dark  purple.  In  the  young — body  crimson,  with  a  black  band  commencing  at  the  end  of  the  dorsal  fin,  and 
covering  a  part  of  the  hind  end  of  the  free  portion  of  the  tail  and  the  caudal  fin,  except  that  it  has  a  white 
outer  edge. 

Bleeker  suggests  whether  Biacope  axillaris,  C.V.  vi,  p.  .532,  may  nut  be  this  species,  but  Cuv.  and  Yal. 
observe  that  perhaps  it  is  merely  a  variety  of  the  marginafa. 

Halitat — Red  Sea,  Andaman  islands  to  the  South  Sea,  the  largest  specimen  obtained  (IH  inches)  is 
figured  as  the  adult,  one  of  the  smaller  ones  is  given  (fig.  3)  life-size.  This  fish  attains  at  least  IG  inches  in 
length. 

22.     Lutianus  boliar,  Plate  XIII,  fig.  4. 
Scioina  bohar,  Forsk.  p.  46,  No.  47. 
SjHinis  lepisurus,  Lacep.  iii,  t.  1.5,  f.  2. 
Lutjanus  hohar,  Bl.  Schn.  p.  325 ;  Bleeker,  Lutjani,  p.  57. 
Diacojie  hohar,  Cuv.  and  Val.  ii,  p.  433 ;  Riipp.  Atl.  Fische,  p.  73,  and  N.  W.  Fische,  p.  103 ;  Klunz. 

Verb.  z.  b.  Ges  Wien,  1870,  p.  699. 
Biacope  qioadriguttata,  Cuv.  and  Val.  ii,  p.  427,  vi,  p.  533. 
Mesoprion  q-uadriguttatus,  Bleeker,  Banda,  -p.  233. 
Mesoprion  bohar,  Giinther,  Catal.  i,  p.  190,  and  Fische  d.  Sudsee,  p.  13,  t.  xv. 

B.  vii,  D.  if,  p.  17,  Y.  1/5,  A.  I,  C.  17,  L.  1.  50,  L.  r.  f|,  L.  tr.  7/18. 

Length  of  head  2/7,  of  caudal  2/9,  height  of  body  1/3  of  the  total  length.  Egcs— diameter  2/7  of  length 
of  head,  1|  diameter  from  end  of  snout,  and  also  apart.  The  distance  from  the  eye  to  the  upper  edge  of  the 
maxilla  equals  two-thirds  of  the  diameter  of  the  orbit.  The  maxilla  reaches  to  below  the  middle  of  the  eye. 
Vertical  margin  of  the  preopercle  with  a  shallow  notch,  the  whole  of  it  serrated,  most  strongly  so  at  its  rounded 
and  slightly  produced  angle,  its  lower  limb  oblique  and  likewise  serrated  :  interopercle  with  a  very  small  knob. 

Teeth — a  pair  of  large  canines  in  the  premaxillaries,  an  outer  row  of  conical  canine-like  teeth  in  either  jaw  : 
viUiform  ones  in  a  ̂ -shape  on  the  vomer,  in  a  band  on  the  palatines,  and  in  one  or  two  long  patches  on  the 
tongue.  Fins — dorsal  spines  of  moderate  strength,  the  foui-th  the  longest  and  equalling  the  length  of  the  post- 
orbital  portion  of  the  head,  last  dorsal  spine  slightly  exceeding  one  diameter  of  the  orbit  in  length  :  soft  portion 
of  the  fin  rounded,  the  highest  ray  equalling  two-thirds  of  the  length  of  its  base.  Pectoral  reaching  to  nearly 
above  the  anal  spines,  the  ventrals  scarcely  so  far :  second  anal  spine  strongest  and  somewhat  the  longest, 
equalling  the  third  of  the  dorsal :  soft  portion  of  the  fin  romided  and  the  height  of  the  rays  equalling  the  length 
of  the  entire  base  of  the  fin,  its  lower  edge  straight  :  caudal  somewhat  deeply  emarginate.  Scales — in  oblique 
rows  above  the  lateral-line  and  in  horizontal  ones  below  it :  on  the  upper  sui'tace  of  the  body  they  reach  to  above 
the  hind  edge  of  the  orbit.  Colours — brownish  along  the  back  becoming  whiter  on  the  sides  and  below  :  tvro 
milk-white  spots  along  the  base  of  the  dorsal  fin,  the  first  below  the  sixth  to  the  eighth  spines,  the  second  below 

the  last  thu-d  of  the  soft  dorsal :  first  dorsal  deep  blackish-brown,  which  is  continued  along  the  upper  edge  of  the 
first  half  of  the  soft  dorsal :  outer  edges  of  caudal  and  front  edge  of  anal  blackish,  the  latter  fin  having  a 
narrow  white  anterior  margin  :  ventral  black,  with  a  white  outer  edge. 

Habitat. — From  the  Red  Sea  through  those  of  India  to  the  Malay  Archipelago  and  beyond.  The  specimen 
figured  is  6  inches  in  length. 

23.    Lutianus  marginatus,  Plate  XIII,  fig.  5. 

Biacope  marginafa,  Cuv.  and  Val.  ii,  p.  425  ;  Peters,  Wieg.  Arch.  18-55,  p.  238. 
Biacope  xanthopus,  Cuv.  and  Val.  iii,  p.  495. 
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Diacope  axillaris,  Cuv.  and  Val.  vi,  p.  532. 
Mesoprion  marginatus,  Bleeker,  Amboina,  1852,  ii,  p.  554 ;  Kner,  Novara  Fisclie,  p.  31  ;  Giinther.  Fische 

d.  Sudsee,  p.  13,  t.  xiv. 
Mesoprion  Gaimanli,  Bleeker,  Act.  Soc.  Sc.  Ind.  Neerl.  vi,  Enum.  Pise.  p.  23. 
Genyoroge  inarginata,  Giintlier,  Catal.  i,  p.  181. 
LtUjanus  marginatus,  Bleeker,  Halmah,  p.  155,  and  Lutjani,  p.  72. 
Simgarah,  Tam. 

B.  vii,  D.  ̂ _\j,  P.  IG,  V.  1/5,  A.  f,  C.  17,  L.  1.  50,  L.  r.  H,  L.  tr.  6-7/15,  Case.  pyl.  (7  Kner.) 

Length  of  head  2/7  to  1/4,  of  caudal  1/5,  height  of  body  1/3  to  2/7  of  the  total  length.  Eyes — diameter 
2/7  of  length  of  head,  Ij  diameters  from  end  of  snout,  and  2/3  of  a  diameter  apart.  The  height  of  the 

preorhital  equals  two-thirds  of  the  length  of  the  orbit.  The  maxilla  reaches  to  below  the  fu-st  third  of  the 
orbit.  Vertical  limb  of  preopercle  finely  serrated  above  its  emargination,  which  is  deep  and  situated  in  its  lower 
third,  angle  rounded  where  the  serratures  are  coarsest,  whilst  some  are  continued  along  its  horizontal  edge  :  sub- 
aud  inter-opercles  entire,  the  latter  having  a  large  tuberosity  directed  upwards  and  slightly  outwards  and  which 
is  received  into  the  preopercular  notch :  opercle  with  two  smaU  points.  Teeth — moderately  strong  canines  in 
the  premasUlaries,  an  outer  row  of  curved  canine-like  teeth  in  both  jaws,  a  narrow  villiform  ̂ -shaped  series  in 
the  vomer,  and  a  narrow  palatine  band  :  none  on  the  tongue.  Fins — dorsal  spines  strong,  the  fourth  the  longest 
and  equal  to  two-fifths  the  height  of  the  body,  from  it  they  gi'adually  decrease  in  length  to  the  last  which  equals 
the  length  of  the  orbit,  the  soft  portion  of  the  fin  rounded,  three-fourths  as  high  as  the  fourth  spine,  and  its 
height  equal  to  half  the  length  of  its  base.  Pectoral  nearly  as  long  as  the  head  and  reaching  to  above  the  fir.st 
anal  spine  :  ventral  reaches  the  vent.  Second  anal  spine  the  strongest  and  equal  to  or  rather  longer  than  the 
third,  and  as  long  as  the  highest  in  the  dorsal  fin :  soft  portion  of  the  fin  one-third  higher  than  that  of  the 
dorsal :  caudal  emarginate.  Scales — in  oblique  rows  above  the  lateral-line  to  opposite  the  end  of  the  dorsal  fin 

where  they  become  horizontal,  as  they  like^wise  are  below  the  lateral-Hne ;  they  extend  forwards  on  the  back  to 
above  the  hind  edge  of  the  eye.  Colours — purplish-yellow  above  the  lateral-line  and  golden  below  it..  Generally 
no  lateral  blotch.  The  colours  of  the  back  are  continued  on  to  the  lower  third  of  the  dorsal  fin  and  cease  at  a 

dark  grey  longitudinal  band  which  has  a  lighter  one  above  it,  edged  superiorly  with  black  and  margined  with 
white  :  caudal  dark  purplish-red  having  a  white  edge  :  pectoral,  ventral  and  anal  flesh-coloured  having  a 
yellowish  tint. 

On  the  Malabar  coast  of  India  specimens  are  frequently  taken  that  have  a  black  lateral-blotch  :  also  on 
the  Coromandel  coast  some  few  have  the  lateral-mark  faintly  developed,  but  it  is  more  commonly  absent. 
This  does  not  depend  upon  size  or  season,  but  may  upon  sex  or  locality  :  in  specimens  jjreserved  in  spirit  the 
mark  is  liable  to  disappear.     The  one  figured  is  7  inches  long,  and  from  iladras. 

Habitat. — East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago,  attaining  at  least  16  inches  in  length. 

24.    Lutianus  yapilli,  Plato  XIII,  fig.  6. 

Spartis  yapilli,  Russell,  Fish.  Vizag.  i,  p.  75,  pi.  95. 
Mesoprion  yapilli,  Cuv.  and  Val.  ii,  p.  483. 

B.  vii,  D.  -La,  p.  17,  V.  1/5,  A.  I,  C.  17,  L.  1.  47,  L.  r.  -Jf,  L.  tr.  6/14. 

Length  of  head  nearly  1/4,  of  caudal  1/8,  height  of  body  3/11  of  the  total  length.  Eyes — diameter  1/6 
of  length  of  head,  2  diameters  from  end  of  snout,  and  1\  apart.  The  distance  from  the  eye  to  the  upper  edge 
of  the  maxilla  equals  one  diameter  and  a  quarter  the  length  of  the  orbit :  lower  jaw  the  longer.  The  maxilla 
reaches  to  below  the  front  edge  of  the  orbit.  Vertical  limb  of  preopercle  with  a  very  shallow  emargination 
above  its  rounded  angle,  the  whole  of  the  limb  being  finely  serrated,  the  serrations  becoming  a  little  more  coarse 

and  widely  separated  at  its  angle  and  along  its  horizontal  border.  Sub-  and  inter-opercles  entire.  N"o 
interopercular  knob.  Teeth — large  canines  in  the  premaxillaries,  an  outer  row  of  curved  canine-like  teeth  in 
either  jaw  :  villiform  ones  in  a  ̂ -form  on  the  vomer,  and  in  a  band  on  the  palate.  The  specimen  having  had 
the  tongue  removed  the  existence  or  not  of  lingual  teeth  cannot  be  ascertained.  Russell  also  omits  to  mention 
whether  it  is  rough  or  smooth,  a  subject  which  he  generally  notices.  Fins — dorsal  spines  strong,  the  third  being 
three-c[uarters  the  height  of  the  fourth  which  is  nearly  half  the  height  of  the  body,  they  decrease  to  the  ninth 
which  is  only  4/11  of  that  of  the  fourth  spine :  soft  portion  of  the  dorsal  rounded,  its  height  being  rather  more 
than  half  the  length  of  its  base.  Pectoral  nearly  as  long  as  the  head  ;  the  ventral  does  not  reach  half  the  way  to  the 
anal  fin.  Second  anal  spine  the  strongest  but  not  quite  so  long  as  the  third,  which  equals  the  length  of  the  head 
anterior  to  the  orbits :  its  soft  portion  a  little  higher  than  long  at  its  base,  lower  edge  rounded.  Scales — in 
rows  parallel  to  the  back  above  the  lateral-Hne,  and  horizontal  below  it :  7  rows  on  the  cheeks,  none  on  the 
preorbital  :  superiorly  they  extend  to  above  the  hind  edge  of  the  eye,  ten  rows  between  the  occiput  and  the 
first  dorsal  spine.  Colours — silvery-grey  on  the  back  becoming  yellowish  white  on  the  abdomen  :  longitudinal 
yellowish  bands  along  each  row  of  scales,  which  in  the  dry  specimen  appear  sometimes  in  the  form  of  occasional 
black  spots  :  cheeks  dashed  with   purple.     Fins  yellowish,  dorsal,  anal,  and  caudal  edged  with  orange. 

The  foregoing  description  is  from  a  single  specimen  26^  inches  long,  stuffed,  and  in  the  British  Museum, 
it  came  from  ]\Iadras  where  I  was  not  so  fortunate  as  to  meet  with  the  species.  Jerdon  remarks,  in 

Ichthyological  Gleanings  in  Madras  (M.  J.  L.  and  Sc.  1851,  p.  130)  "  VcUa  kadisay,  Tam.  Russell,  pi.  95. 
Not  very  common,  of  soft  texture."     A  figure  of  it  exists  amongst  Sir  W.  Elliot's  drawings. Habitat. — Coromandel  coast  of  India. 
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25.    Lutianus  quinquelinearis,  Plate  XIV,  fig.  1. 

Holocentms  quinquelinearis,  Bl.  iv,  p.  84,  t.  239. 
Grammistes  quinqiievittatus,  Bl.  Schn.  p.  187. 
Biacope  octoUneata,  Cuv.  and  Val.  ii,  p.  418  and  yi,  p.  526,  (in  part)  ;  Ricliardson,  Icli.  China,  p.  22P. 
Mesoprioii  etaapee,  Less.  Voy.  Co(i.  ii,  p.  229. 
Diacope  decemlineata,  Cuv.  and  Val.  vi,  p.  528. 
Mesoprioii  odolineatus,  Bleeker,  Perc.  p.  40. 
Mesoprion piomacantlius,  Bleeker,  Amb.  p.  407  (in  part). 
•Genyoroqe  Bengalensis,  Giintiier,  Catal.  i,  p.  178  (in  part). 
Genyoroije  granmiica,  Day,  Proc.  Zool.  Soc.  1870,  p.  G79  (not  Bleeker). 
Mesopjrion  Bengalensis,  Kner,  No  vara  Pische,  p.  31. 
Lutjanus  quinquelineatus,  Bleeker,  Lutjani,  p.  37. 

B-  vii,  yJ.Q^e,  P.  16,  V.  1/5,  A.  ̂ 'y,  C.  17,  L.  1.  56,  L.  r.  f|,  L.  tr.  8/19,  Cisc.  pyl.  5. 

Length  of  head  2/7,  of  caudal  1/6,  height  of  body  3/10  to  2/7  of  the  total  length,  ̂ es— diameter  3/10  to 
1/3  of  the  length  of  head,  about  1  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Dorsal  profile  more 
convex  than  that  of  the  abdomen,  Avhich  is  nearly  horizontal :  lower  jaw  slightly  the  longer :  distance  from  the 
eye  to  the  upper  edge  of  tlie  maxilla  equals  a  little  more  than  half  the  diameter  of  the  orbit.  The  maxilla  reaches 
to  below  the  first  third  of  the  orbit.  Vortical  limb  of  preopercle  with  a  very  deep  emargination  and  a  rounded 
angle,  the  whole  being  serrated,  the  serrations  at  the  lower  angle  being  coarse,  lower  limb  also  serrated.  A 
strong  interopercular  knob  :  opercular  points  indistinct.  Teeth — a  pair  of  moderate  sized  curved  canines  in  the 
premaxillaries,  an  outer  row  of  curved  canine-like  teeth  in  either  jaw,  those  in  the  upper  being  the  largest :  villi- 
form  ones  in  a  ̂ .-form  in  the  vomer,  a  band  on  the  palatines,  but  none  on  the  tongue.  Fins — dorsal  spines  of  moderate 
strength,  increasing  in  length  to  the  fourth  which  equals  2^  in  the  height  of  the  body,  from  it  thej-  slightly 
decrease  to  the  last  which  equals  one  diameter  of  the  orbit  in  length,  the  soft  portion  of  the  fin  rounded,  the 
highest  ray  equal  to  half  the  length  of  its  base.  Pectoral  not  quite  so  long  as  the  head,  second  anal  spine  rather 
longest  and  strongest,  it  equals  half  the  height  of  the  body,  the  rayed  portion  highest  anteriorly  where  its 
rays  equal  the  length  of  its  base,  its  lower  edge  rounded  :  caudal  emarginate.  Scales — in  oblique  rows  above  the 
lateral-line,  and  in  horizontal  ones  below  it,  superioi-ly  they  extend  forward  to  above  the  anterior  third  of  the  eye  : 
the  suborbital  ring  of  bones  is  more  or  less  scaled,  and  in  adults  some  are  even  present  on  the  preorbital.  Colours 
— olive-yellow,  with  a  deep  black  finger-mark  on  the  lateral-line  below  the  last  few  dorsal  spines  and  the  first  few 
rays  :  some  lines  above  the  nape  formed  by  a  dark  spot  on  each  scale.  Five  blue  bands  pass  from  the  eye,  the  first 
three  from  above  it  to  the  dorsal  fin  or  its  termination,  the  two  next  from  the  middle  and  lower  edge  of  the  eye 
join  on  the  end  of  the  opercle  and  pass  direct  to  the  middle  of  the  base  of  the  tail :  the  lowest  from  the 

snout  is  continued  past  the  pectoral  fin  to  the  end  of  the  base  of  the  soft  anal :  fins  yellow :  c-audal  with  a  light 

Neither  Bloch's  specimen*  or  figure  shows  any  lateral  blotch,  which  according  to  Bleeker  is  sometimes 
absent,  all  my  specimens  possess  it,  and  in  all  that  I  examined  I  found  5  ciBcal  appendages,  whereas  the  Benga- 

lensis has  none. 

Genyoroge  -notata  Giinther,  has  D  -j-i-,  and  9  rows  of  scales  between  the  lateral-line  and  the  first  dorsal 
spine,  otherwise  it  resembles  the  fish  described  above,  and  of  which  I  consider  it  is  a  variety. 

Habitat. — Seas  of  India  to  the  Iilalay  Archipelago.  The  specimen  figured  (6  inches  long)  is  from  the 
Andaman  islands,  but  the  species  is  common  at  Madras. 

26.    Lutianus  vitta,  Plate  XIV,  fig.  2. 

Serraims  vitta,  Quoy  and  Gaim.  Voy.  Frey.  p.  315,  pi.  58,  f.  3 ;  Cuv.  and  Val.  ii,  p.  239,  vi,  p.  505 ; 
Eichards.  Ich.  China,  p.  234. 

Biacope  vitta,  Temm.  and  Schleg.  Fauna  Japon.  p.  13,  t.  6,  fig.  1. 
Mesoprioii  enneacantJnis,  Bleeker,  Perc.  p.  40  (D.  -j\)  :  Giinther,  Catal.  i,  p.  209. 
Mesoprion  phaiotfeniatus,  Bleeker,  Perc.  p.  43. 
Mesoprion  vitta,  Bleeker,  Perc.  p.  44;  Giinther,  Catal.  i,  p.  207  ;  Kner,  Novara  Fische,  p.  37. 
Mesoprion  opliuysenii,  Bleeker,  Sumatra,  p.  74. 
Lutjanus  vitta,  Bleeker,  Ternate,  p.  233  and  Lutjani,  p.  25. 

B.  vii,  D.  ia  P.  16,  V.  1/5,  A.  |,  C.  17,  L.  1.  50,  L.  r.  f|:fg,  L.  tr.  8/12. 

Length  of  head  from  2/7  to  3/11,  of  caudal  1/6,  height  of  body  2/7  of  the  total  length.  .Byes— diameter 
2/7  to  1/4  of  length  of  head,  1^  to  1|  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Body  .somewhat 
compressed,  dorsal  profile  more  convex  than  that  of  the  abdomen,  but  above  the  eyes  it  is  somewhat  concave. 
Lower  jaw  slightly  the  longer :  the  maxilla  reaches  to  below  the  first  third  of  the  orbit.  Suborbital  ring  of 
bones  below  the  front  thu'd  of  the  orbit  equalling  three-fourths  of  the  diameter  of  the  eye  in  depth.  Vertical 
limb  of  preopercle  with  a  shallow  emargination,  its  angle  slightly  rounded  but  not  produced,  its  lower  edge  rather 
oljlique,  it  is  finely  serrated  along  both  limbs,  most  coarsely  so  at  its  angle:  opercle  with  two  small  and  flat 

•  Bloch's  specimen  is  S^'j,  inches  long,  and  in  goott  preservation  at  Berlin,  it  is  marlced  thus  by  Valenciennes,  Holocentrus quinqtievittatus,  Bl.  t.  239  ;  Dlacoie  decemlineata,  C.V. 
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points.  Sometimes  there  is  a  very  indistinct  interopercular  swelling.  Teeth — large  canines  in  tlie  premaxillaries, 
an  outer  row  of  curved  canine-like  teeth  in  either  jaw,  villiform  ones  in  a  triangular  spot  on  the  vomer,  which 

patch  may  be  produced  posteriorly  in  the  median  line,  a  similar  narrow  band  on  the  palatines,  and  m  a  band 

pointed  behind  rounded  anteriorly  on  the  tongue  (in  a  specimen  11  inches  long).  Fins — dorsal  spines  of  moderate 

strength,  the  fourth  being  the  longest,  and  equal  to  two-thirds  of  the  length  of  the  head,  from  it  they  gradually 

decrease  to  the  last  which  is  two-thirds  as  high  as  the  first  ray,  whilst  the  soft  portion  is  slightly  lower  than 

the  third  spine  :  pectoral  nearly  as  long  as  tlie  head :  second  anal  spine  a  little  the  strongest,  but  not  quite  so 

long  as  the  third  which  equals  the  length  of  the  eye  :  caudal  lunated.  Scales — in  oblique  and  sinuous  rows  above 

the°latei-al-line  as  far  as  the  end  of  the  dorsal  fin,  beyond  which  as  well  as  below  the  lateral-line  they  are 
horizontal.  Colours — ^j-ellowish-red  along  the  back,  becoming  rosy  below  the  lateral-line :  olive  stripes  follow 

each  row  of  scales  above  the  lateral-line  and  brilliant  yellow  ones  those  below  it.  Fins  orange,  dorsal,  anal,  and 

tips  of  caudal  margined  with  white.  Sometimes,  but  not  invariably  (especially  at  Madras),  a  broad  black  band 

passes  from  the  eye  to  above  the  centre  of  the  caudal  fin,  and  in  such  specimens  the  olive  stripes  in  the  upper 
third  of  the  body  are  nearly  black. 

Rahitat. — Seas  of  India  to  the  Malay  Archipelago,  and  beyond.  The  specimen  figured  is  7  inches  in 
length. 

27.    Lutianus  Madras,  Plate  XIV,  fig.  3. 

Lidianus  lutianus,  Bl.  t.  245 ;  Bl.  Schn.  p.  324;  Blacker,  Lutjani,  p.  27,  and  Atl.  Ich.  Perc.  t.  xxxvi,  f.  3. 

Liitjanus  Blochii,  Lacep.  iv,  pp.  178,  210.* 
Mesoprion  lutjamts,  Cuv.  and  Val.  ii,  p.  479 ;  Kner,  Novara  Pische,  p.  37. 
Mesoprion  Madras,  Cuv.  and  Val.  vii,  p.  446 ;  Bleeker,  Perc.  p.  44 ;  Gunther,  Catal.  i,  p.  200 ;  Day,  Fish. 

Malabar,  p.  14. 
TLutjanus  rangus,  Bleeker,  Bali,  p.  154,  Atl.  Ich.  Perc.  t.  xxi,  fig.  3,  Lutjani,  p.  59. 

B.  vii,  D.  ̂ ^i^,  p.  16,  V.  1/5,  A.  3?^,  C.  17,  L.  1.  50,  L.  r.  U,  L-  tr.  6/16. 

Length  of  head  2/7,  of  caudal  1/6,  height  of  body  1/3  to  2/7  of  the  total  length,  ̂ yes— diameter  1/3  to 
2/7  of  lengfh  of  head,  1  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  The  depth  of  the  preorbital 

equals  about  half  the  leng-th  of  the  eye  :  dorsal  profile  more  convex  than  that  of  the  abdomen.  The  ma.xilla 
reaches  to  below  the  front  tliird  of  the  orbit.  Vertical  Iknb  of  preopercle  not  emarginate,  its  angle  slightly  pro- 

duced and  rounded  having  an  oblique  lower  limb,  the  whole  being  serrated,  most  coarsely  so  at  its  angle  :  no 

interopercular  knob :  opercle  with  two  points,  the  lower  most  distinct.  Tee^/t— rather  large  cm-ved  canines  in 
the  upper  jaw,  and  an  outer  row  of  curved  canine-like  teeth  in  either  jaw  :  villiform  ones  on  the  palate  cither  in 

a  lanceolate  patch  or  else  in  a  triangular  spot  prolonged  posteriorly  in  the  median  line  :  in  a  band  on  the 

palatines,  also  a  patch  on  the  tongue.  Fins— dorsal  spines  moderately  strong,  increasing  in  length  to  the  fourth, 

which  equals  that  of  the  postorbital  portion  of  the  head,  they  subsequently  decrease  to  the  last  which  is  rather 

above  half  the  same  length  :  soft  portion  of  the  fin  romided,  its  height  being  equal  to  one-tliird  of  the  length  of 

its  base,  and  being  much  lower  than  the  spinous.  Pectoral  pointed,  nearly  as  long  as  the  head  but  not  reaching 

to  above  the  anal  spines :  ventral  reaches  two-thii-ds  of  the  distance  to  the  anal  spines,  the  second  of  which  is  as 

strong  as  the  third  but  slightly  shorter,  its  length  not  being  quite  equal  to  the  diameter  of  the  eye ;  soft  portion 
of  the  fin  as  high  in  front  as  it  is  long  at  its  base,  its  last  ray  half  the  height  of  its  first,  lower  edge  of  the  fin 

straight :  caudal  emarginate.  Scales — in  oblique  rows  above  and  horizontal  ones  below  the  lateral-line,  they 
extend  forwards  to  between  the  centre  of  the  orbits.  Colours — roseate,  with  oblique  line  above  the  lateral-line, 

but  which  to  below  the  first  four  dorsal  spines  are  sinuous,  below  the  lateral-line  the  sides  and  abdomen  are 

yellow,  with  narrow  red  horizontal  bands.  One  specimen  captured  December  1869,  had  a  lateral  band  as  seen in  L.  vitta. 

Bleeker's  figure  of  L.  ranrjus  appears  to  resemble  this  fish,  but  the  upper  surface  of  the  head  is  said  to be  scaleless. 

Ealitat. — From  the  Seychelles  through  the  Indian  seas  to  the  Malay  Archipelago,  attaining  about  a  foot 
in  length. 

28.    Lutianus  decussatus,  Plate  XIV,  fig.  4. 

Mesoprion  decussatus,  Cuv.  and  Val.  ii,  p.  487;  Bleeker,  Perc.  p.  43;  Giinther,  Catal.  i,  p.  210;  Kner, 
Novara  Fische,  p.  34. 

Mesoprion  tlierapon,  Day,  Proc.  Zool.  Soc.  1869,  p.  514. 
Iiutjwnus  decussatus,  Bleeker,  Ternate,  p.  233,  and  Lutjani,  p.  79. 

B.  vii,  D.  ̂ L,  p.  1.5,  V.  1/5,  A.  I,  C.  17,  L.  1.  50-54,  L.  r.  ̂ »f|«,  L.  tr.  6-7/17,  Cajc.  pyl.  3. 

Length  of  head  4/15  to  2/7,  of  caudal  1/6,  height  of  body  1/3  to  2/7  of  the  total  length.  J57(/(?s— diameter 
1/4  to  2/9  of  length  of  head,  1^  diameter  from  end  of  snout,  and  neariy  1  apart.  Snout  pointed,  lips  rather 

thick :  depth  below  the  orbit  to  edge  of  the  upper  jaw  equal  to  1  diameter  of  the  eye.     The  maxilla  reaches 

*  Lacepede  describes  his  fish,  p.  178,  as  having  D.  f^,  and  the  general  colonr  white:  ̂ the  back  ysUowish,  and  above  the  lateral- 
line  blue  transverse  bands,  &c.,  he  subsequently,  p.  210,  considers  his  fish  identical  with  Bloch's. 
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to  below  the  front  edge  of  tlie  orbit ;  jaws  of  equal  lenartli  in  fi-ont.  Vertical  limb  of  preopei'cle  -witli  a  shallow 
emargination,  having  fine  serrations  which  are  lost  at  the  angle  :  a  slight  interopercular  knob.  Teeth — one  or 
two  large  curved  canines  in  the  premaxillaries,  and  an  external  row  of  curved  canine-like  teeth  in  the  upper  jaw, 
rather  larger  ones,  less  cmwed  and  wider  apart  in  the  lower  jaw  :  villiform  ones  in  a  ̂ ^^-shaped  band  in  the  vomer, 

an  elongated  one  on  the  palatines,  but  none  on  the  tongue.  Fins — third  to  fifth  dorsal  spines  the  longest,  nearly- 
equal  to  the  length  of  the  postorbital  portion  of  the  head  and  two-fifths  the  height  of  the  body,  posteriorly  they 
decrease  to  the  last :  soft  portion  of  the  fin  rounded  and  lower  than  the  spinous,  its  longest  ray  equal  to  one  half 
the  length  of  its  base.  Pectoral  as  long  as  the  head  behind  the  anterior  nostril,  or  even  longer  in  some  specimens  : 
ventral  reaches  two-thirds  of  the  distance  to  the  anal.  Second  anal  spine  the  strongest,  visually  not  cpiite  so  long 
as  the  third  which  equals  one  diameter  and  a  quarter  of  the  eye  in  length,  its  first  rays  highest,  its  lower  margin 
rounded :  caudal  forked,  upper  lobe  the  longer.  Scales — in  oblique  rows  above  the  lateral-line,  and  in  horizontal 
ones  below  it :  they  extend  forwards  to  above  the  hind  edge  of  the  orbit :  seven  or  eight  rows  across  the  cheeks. 

Colours — whitish,  -with  sis  longitudinal  black  bands  along  the  body,  and  sis  badly  marked  short  vertical  ones  in 
its  upper  third,  descending  fi'om  the  base  of  the  dorsal  fin,  the  crossing  of  these  two  sets  of  bands  leaves  large 
uncovered  whitish  spots  of  ground  colour ;  a  deep  black  spot  at  the  root  of  the  caudal  fin.  A  white  band  across 
the  occiput,  which  is  continued  on  to  the  preopercle.     Fins  greyish,  anal  with  a  white  front  edge. 

Hahitat. — Seas  of  India  to  the  Malay  Archipelago,  and  beyond.  The  one  figui-ed  (9|  inches  long)  is  from 
.the  An  damans,  where  it  is  a  very  common  species  and  readily  captured  with  a  bait. 

Third  group — Priacanthina. 
Lower  jaw  prominent.    Cleft  of  mouth  almost  vertical.    Scales  ctenoid,  small.    Caecal  appendages  few. 

Genus,  9 — Peiacaxthus,  Cuv.  and  Val. 

Brancln'osfegals  six:  psezulohrancJiim.  Body  ohlong  and  someirliat  elevated.  Eyes  large.  Iiower  jaw 
prominent.  Preopercle  serrated  on  both  limhs  as  Well  as  on  the  angle  v-hich  is  pirodticed  into  a  flattened  spine-like 
point ;  opercle  with  a  point.  Teeth  villiform  in  the  jaws,  vomer,  and  palate,  none  on  the  tongue.  A  single  dorsal  Jin, 
vnth  nine  to  ten  spines ;  anal  with  three.     Scales  small  and  ctenoid,  extended  on  to  the  snout. 

Geographical  distrilnifion. — Tropical  seas.  They  do  not  appear  to  be  veiy  common  in  India,  none 

have  been  seen  by  me  in  the  fresh  state :  Russell  does  not  figure  any.  Amongst  Sir  Walter  Elliot's  drawings 
named  by  Jerdon  are  two  of  this  Genus  :  the  first  appears  to  be  P.  Blochii:  the  second  termed  Priacanthus 

l-e-v.-aie  has  D.  \^,  A.  -f^,  and  is  of  the  same  shape  but  of  a  much  lighter  colour  :  the  ventral  fin  is  spotted  with 
brown,  whilst  there  are  two  or  more  large  blackifih-brown  blotches  between  the  inner  rays  and  the  body  :  the 
length  of  the  longest  figure  is  4i  inches. 

SYNOPSIS   OF   INDIVIDUAL  SPECIES. 

1.  Friaranthns  Blochii.     D.  \%,  A.  ■^.     Light  lake  red,  the  vertical  and  ventral  fins  with  a  naiTow  black 
edge.     Seas  of  India  to  the  Malay  Archipelago. 

1.    Priacanthus  Blochii,  Plate  VIII,  fig.  2. 
Anthias  maerophthalmus,  Bl.  vi,  p.  115,  t.  319  ;  Bl.  Schn.  p.  304. 
Priacanthus  Blochii,  Blecker,  Nat.  Tyds.  Ned.  Ind.  iv,  p.  456 ;  Giinther,  Catal.  i,  p.  218. 

B.  vi,D.  T^.a^,  p.  18,  V.  1/5,  A.  A,  C.  17,  L.  r.  110-120. 

Length  of  head  3/11,  of  caudal  2/13,  height  of  body  3/11  of  the  total  length.  Eyes — large,  in  the  middle 
of  the  length  of  the  head,  1/2  a  diameter  from  the  end  of  snout  and  the  same  distance  from  the  posterior  end  of 
the  opercle.  Lower  jaw  strongly  prominent.  The  angle  of  the  preopercle  provided  with  a  strong  spinate 

point,  it  and  the  vertical  as  well  as  the  horizontal  edges  of  the  preopercle  sei-rated  :  preorbital  also  serrated  along 
both  its  upper  and  lower  borders.  The  maxilla  reaches  to  almost  below  the  first  third  of  the  orbit.  Teeth — 
villiform  in  the  jaws,  vomer,  and  palate.  Fins — dorsal  spines  of  moderate  strength,  increasing  in  length  to  the 
last,  which  however  is  not  quite  so  long  as  the  rays  ;  the  first  few  are  roughened  anteriorly.  Pectoral  short, 
equalling  two-fifths  of  the  height  of  the  body :  ventral  spine  serrated  on  both  edges  :  anal  spines  serrated 
anteriorly,  the  third  being  the  longest :  caudal  cut  squai'e.  Colours — of  a  light  lak€-red,  all  the  vertical  as  well 
as  the  ventral  fins  having  a  naiTOw  black  border. 

Amongst  Sir  W." Elliot's  drawings  is  one  named  Priacanthus?  Pasoowa  which  appears  to  be  this  species 
from  Madras  :  it  wants  however  the  black  edge  to  the  fins,  which  also  is  very  slightly  apparent  in  Bloch's 
specimen.  Jerdon  remarks,  (M.  J.  L.  and  Sc.  1851,  p.  131.)  ''Priacanthus.  I  possess  drawings  of  apparently 
two  species  of  this  genus.  The  one  is  entirely  of  a  fine  red  colour,  and  was  named  Pasuioa,  Tam.  The  other  is 

reddish  above,  white  on  the  sides,  and  the  ventral  fins  spotted  with  dusky  :  D.  \^,  A.  Jj-,  it  was  named  Eewai." 
Habitat. — Red  Sea,  East  coast  of  Aii-ica,  seas  of  India,  to  the  Malay  Ai-chipelago.  The  figure  is  from  a 

specimen  in  the  British  Museum  collection,  8-^  inches  in  length. 
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Fourth  Group — Apogonina.* 
Form  of  lody  more  or  less  elevated  and  compressed.  Opercles  mostly  denticulated  or  armed.  Cleft  of 

mouth  oblique  or  even  nearly  vertical.    One  or  two  dorsal  fins. 

Genus,  10 — AMBASSlSjf  (Comm.)  Guv.  and  Val. 

Chanda,  pt.  Ham.  Bucli.  :  UamiUonia  et  Amhassus,  Swains.  :  Bor/oda,  Paramhassis,  et  Pseudambassis, 
Bleeker.J 

Branchiostegals  six :  pseudohrcmchicB  well  developed.  Body  compressed,  more  or  less  diaplianous.  Lower  limb 

of  preopei-cle  loitli  a  double  serrated  edge :  opercle  tvithout  prominent  spine.  Villiform  teeth  on  jaws,  vomer,  and 
palate,  sometimes  on  the  tongue  :  canines  rarely  present.  Two  dorsal  fins,  the  first  with  seven  serines,  the  anal  imth 
three:  a  forwardly  directed  recumbent  spine  in  front  of  the  base  of  the  dorsal  fin.  Scales  cycloid,  of  moderate  or 
small  size,  frequently  deciduous.     Lateral-line  complete,  interrupted,  incomplete  or  absent. 

Geographical  distribution. — From  the  Red  Sea,  and  East  coast  of  Africa,  through  the  seas  of  India  and 
Malay  Archipelago  to  North  Australia  and  even  beyond.     Some  are  exclusively  found  in  fresh  water. 

Uses. — Although  this  genus  consists  of  little  bony  fishes,  whicli  rarely  exceed  six  inches  tn  length,  and 
are  generally  far  less,  still  they  have  their  economic  uses.  The  poorer  classes  eat  them,  they  are  extensively 

consumed  by  the  larger  fishes,  fonning  much  of  their  sustenance  during  the  di-y  months  of  the  j'ear,  whilst  owing 
to  their  formation  they  are  easily  dried  without  the  emplovment  of  salt.  Buchanan  observes  of  his  genus 

Chanda,  which  is  mostly  composed  of  species  of  ylHi6as6'is,  that  they  "are  very  small,  and  of  little  value,  although 
in  many  places  abundant  and  used  in  considerable  quantities :  but  as  food  they  are  insipid,  and  filled  with  small 

bones,  for  which  defect  then-  size  does  not  compensate."  Cantor  remai-ks  that  the  "species  of  Apogon  and 
Chanda  are  of  little  value  as  articles  of  food.  At  Pinang,  they,  as  well  as  numerous  other  small  fishes,  the  daily 

residue  of  the  market,  are  used  as  manure." 
Some  difficulty  exists  in  ascertaining  the  species  of  tlois,  genus  to  which  a  specimen  belongs,  and  for  the 

following  reasons.  The  comparative  length  of  the  second  or  third  dorsal  spine  to  that  of  the  body  often  differs 
in  accordance  with  the  size  of  the  specimen  :  and  local  variations  on  this  point  seem  to  exist.  The  number  of 

the  soft  rays  is  not  constant.  Scales  are  distincth'  apparent  in  the  adult  of  species  in  which  thej^  are  hardly 
visible  in  the  very  young.  The  lateral-line  is  subject  to  vai-iation.  Colours  likewise  are  not  constant,  but  the 
character  least  subject  to  change  appears  to  be  the  serrations  on  the  sub-  and  inter-opercles,  tlie  preorbital,  and 
around  the  orbit,  but  those  on  the  vertical  border  of  the  preopercle  are  inconstant  in  some  species. 

SYNOPSIS  OP  SPECIES. 

1.  Ambassis  nama.  D.  7/y^'.Yy,  A.  t^-tt-  Blunt  serrations  along  horizontal  limb  of  preopercle  and  on  pre- 
orbital. Large  curved  canines  in  lower  jaw.  Yellowish-olive  with  a  dark  shoulder  mark.  Fresh  waters  of  India, 

Assam,  and  Burma. 

2.  Ambassis  ranga.  D.  7/  tt'tt'  -A-  TT-Te"'  ̂ -  r-  60-70.  Vertical  limb  of  preopercle  serrated  or  entire, 
both  edges  of  its  lower  limb  and  preorbital  serrated.  Golden  with  vertical  bands  and  black  margins  to  the  fins 
in  the  young.     Fresh  waters  of  India  and  Burma. 

3.  Ambassis  baculis.  D.  7/yL-,  A.  -f^,  L.  r.  80.  Double  lower  edge  of  the  preopercle  serrated,  also  the 
preorbital  and  upper  edge  of  the  orbit.  No  canines.  Yellowish-olive  with  a  golden  occipital  spot.  Fresh 

■waters  of  Bengal  to  the  Punjab  and  Orissa. 
4.  Ambassis  Thomassi.  D.  7/yy;y^,  A.  -g-.'-j-Q,  L-  1-  3.5-41.  Vertical  limb  and  double  lower  edge  of  pre- 
opercle and  posterior  half  of  interopercle  serrated  :  preorbital  also  serrated.  Silvery,  spotted.  Malabar  coast  in 

fresh  water. 

5.  Ambassis  Comviersonii.  D.  71^.^7^  A.  -gj^,  L.  1.  30-33.  Double  lower  edge  of  preopercle 
serrated,  interopercle  entire  :  preorbital  also  serrated.     Silvery.     Seas  of  India. 

6.  Ambassis  nalua.  D.  Tj-rsl—ii  -^-  b-Vo'  L.  1.  26-27.  Double  lower  edge  of  preopercle  and  posterior  half 
of  interopercle  serrated  :  pi-eorbital  also  serrated.     Silvery.     Fresh  waters  of  India  near  the  coast. 

7.  Ambassis  interrupta.  D.  7jjo\xi,  A.  -^3^^,  L.  1.  28.  Double  lower  edge  of  preopercle  serrated  :  inter- 
opercle with  a  few  denticulations  at  its  angle  :  preorbital  serrated.  Second  dorsal  spine  high.  Lateral  line  in- 

terrupted.    A  dark  band  along  either  caudal  lobe.     Andamans  to  the  Malay  Archipelago. 

8.  Ambassis  Dayi.  D.  7/yu'yy,  A.  .j^,  L.  1.  30.  Snout  pointed.  Vertical  limb  of  preopercle  mmutely 
serrated  :  its  double  lower  border  more  coarsely  so,  also  the  posterior  half  of  the  interopercle  and  the  preorbital. 
Malabar. 

*  Bleeker  places  tbe  Amhassmi  or  Boriodlni  distinrt  from  this  {rroup  of  Aiwgonini :  Klunzinger  has  a  Familj-  Amlassoidd  with 
a  group  of  Aporjonini, -Khicti  together  equal  the  above  "  fourth  group." 

t  Gu-nas-si,  Mugh. 
}  Bleeker's  genera  of  his  Bogodini  are  as  follows  : — 
1.  Ambassis.    Preorbital  serrated  :  teeth  small  :  scales  30-46  :  dorsal  and  anal  rays.  8-11." 
2.  raramhassis.     Preorbital  seiTated  :  outer   row  of  teeth  in   premaxillary  enlarged,   rather  widely  separated,  and  almost  de- 

veloping canines  :  scales  of  medium  or  small  size  :  dorsal  and  anal  rays  9-11. 
3.  Pseudambassis.     Strong  teeth  in  premaxillary,  dorsal  fin  12-14  rays,  anal  14-17. 
4.  Bogoda.     Preorbital  entire.     Strong  teeth  in  jaws,  but  moie  obtuse   and  conical,  with  a  slight  outward  direction:  dorsal  and 

anal  fins  many  rayed  :  scales  small. 
H 
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9.  Ambassis  gyinnocephalus.  D.  7/s-to.  -^-  t-to.  L.  1.  27-29.  Double  lower  edge  of  preopercle  serrated : 

interopercle  entire  :  preorbital  serrated  :  two  rows  of  scales  on  suborbitals.  Lateral-line  interrupted.  Silvery, 
with  a  burnished  lateral  band.     Seas  of  India,  ascending  estuaries  and  rivers. 

10.  Amhassis  undcpnia.  D.  7/-5-_V<y.  -^-  ¥-ro'  ̂ -  1-  27-28.  Double  lower  edge  of  preopercle  serrated  : 

interopercle  entire  :  preorbital  serrated  :  one  row  of  scales  on  the  suborbitals.  Lateral-line  entire.  Silvei-y,  with 
a  burnished  lateral  band.     Seychelles,  Andamans,  to  the  Malay  Archipelago. 

Ainono-st  the  preceding  10  Indian  species,  the  interopercle  is  serrated  in  A.  TJiomassi,  L.  1.  35-41  ;  ̂ 1. 
naliM,  L.  1.  27-28;  A.  interrupta,  L.  1.  28  and  an  interrupted  lateral-line,  and  A.  l)mji,h.  1.  30.  The  sis  which 

have  the  interopercle  entire  are,  .4.  woTOa  with  curved  canines:  ^.  ?-a/i(/((,  L.  1.  00-70:  A.  haculis, 1j.  1.80:  A. 

Commersonii,  L.  1.  30-33:  A.  ijijmnocephalus,  L.  1.  27-29,  and  an  interrupted  lateral-line,  and  A.  iirotcenia,!!.  1.  2.'^. 

1.    Ambassis  nama,  Plate  XIV,  fig.  -5. 

CJianda  nama,  Ham.  Buch.  Fish.  Ganges,  pp.  100,  371,  pi.  39,  f.  37. 
Chanda  pliida  et  hogoda,  Ham.  Buch.  1.  c.  pp.  Ill,  371. 
Amhassis  nama,  phula  et  hoyoda,  Cuv.  and  Val.  ii,  pp.  18-5,  186,  187  ;   Day,  Proc.  Zuol.  Soc.  1869,  p.  298. 
Amhassis  ohlonga,  Cuv.  and  Val.  ii,  p.  18.5  ;  Giinther,  Catal.  i,  p.  228. 
/Amhassis  Indica,  McClell.  Cal.  Journ.  Nat.  Hist,  ii,  p.  585. 
Bogoda  nama,  Bleeker,  Beng.  en  Hind.  p.  89. 
Amhassis  hogoda,  Giinther,  Catal.  i,  p.  228. 
Mucknee  and  Ghed-du-ah,  Punj.  :  8on-dah,  Assam. :  Pud-da  and  Ptd-tu-lah,  Sind.  :  Ak-Jcu-rati,  Tel.  : 

Buck-ra  and  Pom-pi-ah,  N.  W.  Prov. :  Cart-kana  and  Goa-chappi,  Ooriah. 

B.  yi,  D.  7  I  „'Ty,  P-  13,  V.  1/5,  A.  „3^,  G.  17. 
Length  of  head  1/4  to  2/9,  of  caudal  1/4  to  2/9,  height  of  body  from  4/11  to  1/3  of  the  total  length. 

]i]yes — diameter  aboiit  1/3  of  length  of  head,  2/3  to  3/4  of  a  diameter  from  end  of  snout,  and  also  apart.  Body 
compressed,  the  dorsal  and  abdominal  profiles  equally  convex,  a  considerable  rise  from  the  occiput  to  the  base  of 
the  first  dorsal  fin.  Lower  jaw  much  longer  than  the  upper.  The  maxilla  reaches  to  below  the  anterior  third 
of  the  orbit.  Preorbital  with  three  denticulations  along  its  posterior-superior  margin  :  also  a  denticulation 
behind  them  at  the  middle  of  the  front  edge  of  the  orbit,  and  another  at  its  posterior-superior  angle.  Vertical 
limb  of  preopercle  entire,  except  near  its  angle,  where  there  are  two  or  three  denticulations  which  become 
blunted  with  age  :  the  double  border,  very  slightly  denticulated  at  its  lower  edge  in  the  young,  often  entire. 
Sub-  and  inter-opercles  entire.  Teeth — two  or  three  large  and  crooked  canines  directed  forwards  on  either  side 
of  the  symphysis  of  the  lower  jaw  :  an  outer  and  an  inner  enlarged  row  in  both  jaws  :  fine  ones  on  the  vomer 
and  palatines.  Fivs — dorsal  spines  of  moderate  strength,  a  recumbent  one  anterior  to  the  fin,  the  second  spine 
the  longest  (in  a  few  specimens  the  third)  and  equal  in  length  to  the  head  behind  the  anterior  edge  or  middle  of 

the  eye,  or  to  about  half  the  height  of  the  body  below  it,  the  seventh  dorsal  spine  somewhat  longer  than  the  sixth  : 
the  spine  of  the  second  dorsal  as  long  as  the  first  ray,  the  rays  gradually  decrease  in  height :  ventral  reaches  a 
little  beyond  the  anus  but  not  so  far  as  the  anal  fin  :  the  third  anal  spine  the  longest  and  strongest  equalling  the 

height  of  the  longest  in  the  dorsal  fin  :  caudal  deeply  forked,  the  lobes  of  equal  length.  Scales — minute, 
scarcely  visible  on  the  head  ;  in  young  specimens  captured  from  stagnant  pieces  of  water,  the  mucous  often  causes_ 
the  scales  to  be  overlooked.  Lateral-line — is  always  indistinct,  in  some  specimens  it  is  entire,  in  others  it  ceases 

after  proceeding  a  short  way,  or  it  may  even  be  absent.  Pseudohranchice — well  developed.  Colours — yellowish- 
olive  covered  all  over  with  minute  black  dots  which  on  the  shoulder  are  collected  into  an  oblong  patch,  having 
its  longest  diameter  vertical :  summit  of  the  head  and  top  of  the  eyes  black.  Pins  orange,  the  upper  half  of  the 
first  dorsal  deep  black  :  a  dark  upper  edge  to  the  second  dorsal :  caudal  dark  with  a  light  outer  margin :  anal 
v\ath  a  black  mark  over  the  bases  of  the  spines.  In  some  specimens  taken  at  Hurdah,  in  Bombay,  the  caudal 
was  black  tipped. 

This  fish  shows  considerable  local  variations,  which  have  caused  its  being  described  under  more  than  one 

name.  Buchanan  observed  of  the  phula,  that  it  is  "devoid  of  scales,"  "  strongly  resembles  the  7uima,hi\t 
seldom  exceeds  two  inches,"  "  nor  indeed,  excejit  in  the  number  of  the  rays  which  support  the  fins,  is  there  any 
considerable  difference  between  the  two  species."  In  nama,  D.  7/^,  A.  f\-  :  m  phida,  D.  7/^5-,  -A-.  tV>  are  the 
numbers  he  records. 

As  regards  the  hogoda,  he  observes  it  has  16  soft  rays  in  the  dorsal  and  17  in  the  anal  fin,  and  "a  long 
transparent  body  devoid  of  scales,"  "  but  that  it  diflers  in  nothing  remarkable  from  the  two  former  (nama 
and  phula)  except  in  the  number  of  soft  rays  contained  in  the  back  and  vent  fins,  and  in  that  contained  in  the 

pectorals,  each  of  which  has  twelve." 
Amongst  Buchanan's  MSS.  di-awings  in  Calcutta,  is  one  lyV  inches  long,  termed  Centropomus 

phulchanda,  which  his  notes  show  to  be  the  phula,  and  a  second  2^  inches  long  of  the  hogoda. 
Having  brought  together  upwards  of  thirty  specimens  from  different  localities  of  Intlia  and  Burma,  I  find 

that  this  species  is  subject  to  variation,  but  some  points  remain  the  same  in  all.  Although  the  comparative 

length  of  the  longest  dorsal  spine  varies,  it  retains  its  proportion  to  the  third  of  the  anal,  which  ajjpears  to  be 
invariably  the  longest  in  that  fin  :  the  last  dorsal  and  anal  rays  are  divided  to  their  bases,  (counting  each  as  1) 
and  the  following  numbers  exist  in  my  specimens,  D.  7 Ixs-TH-TS-Tr^  ̂ -  tt-Ts  -to-tt,  certainly  the  most  common  is 

D.  7/tV,  ̂ -  tg  :  "^'■^*'  of  course  if  we  count  the  last  dorsal  and  anal  rays  divided   to  their  bases  as  two,  which 
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attainincf  three  or  four  inclies  in 

and  Verli.  Bat. 

Buclianan  frequently  did,  it  would  cause  my  figures  to  stand  thus  D.  7T-ir-ro-TT-Ts.  -^-  rs-re -tt-ts-  In  Cuv.  and 

Val.  it  is  observed  that  the  A.  oblonga  has  D.  7/^^,  A.  ■^,  and  the  black  dots  and  the  shoulder  mark  ap
pear  to 

have  been  absent,  but  these  dots  often  disappear  in  specimens  which  have  been  long  kept,  that  on  the  bas
e  ot  the 

anal  is  generally  first  lost,  and  subsequently  the  others.  The  variation  iu  the  number  of  rays  has  bee
n  already 

referred  to.  McClelland  observes  A.  Indica  has  D.  ̂   an  evident  misprint ;  he  also  mentions  the  depth  ot
  the 

body  equal  to  its  length. 

Habitat. — Throughout  the  fresh  waters  of  India,  Assam,  and  Burma, 
length. 

2.    Ambassis  ranga,  Plate  XIV,  fig.  6. 

Chanda  ranga,  Ham.  Buch.  Fish.  Ganges,  pp.  113,  371,  pi.  16,  f.  38. 
Chanda  lata.  Ham.  Buch.  1.  c.  pp.  114,  371,  pi.  29,  f  39 ;  Bleeker,  Beng.  en  Hmd.  p 

Gen.  XXV,  t.  i,  f.  1. 

Amhassis  ranga  et  lala,  Cuv.  and  Val.  ii,  pp.  183,  184. 

Ambassis  Barlovi*  Sykes,  Fishes  of  Dukhun.  Trans.  Zool.  Soc.  i,  p.  350,  pi.  GO,  f.  1. 

Ambassis  alta,  Cuv.  and  Val.  ii,  p.  183  ;  Giinther,  Catal.  i,  p.  227. 

Ambassis  Ma,  McClelland,  Cal.  Journ.  Nat.  Hist,  v,  p.  150,  t.  4,  fig.  1. 

Ambassis  Jala,  Blyth.  Proc.  Asi.  Soc.  Beng.  18G0,  p.  138. 

Chandee,  Beng.  and  N.W.  Prov.  :  Pee-dah,  Sind. :  Laal-chandee,  Ooriah. 

B.  vi,  D.  7/,3lxT>  P-  11.  V.  1/5,  A.  „'^,  C.  17,  L.  r.  60-70,  L.  tr.  13/-. 

In  the  adult,  length  of  head  4/13  to  1/4,  of  caudal  1/4  to  2/9,  height  of  body  2/5  to  3/7  of  the  total 

leno-th.  ̂ //es— diameter  2/5  of  length  of  head,  1/2  a  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart. 

Dorsal  and  abdominal  profiles  both  very  convex,  but  the  profile  over  the  eyes  is  slightly  concave.  The  maxilla 

reaches  to  below  the  middle  of  the  orbit.  Vertical  limb  of  preopercle  sometimes  entire,  more  commonly  finely 

serrated,  but  in  some  specimens,  especially  on  the  Bombay  side  of  India,  and  in  Burma,  rather  coarsely  so  :  the 

double  margin  of  horizontal  limb  of  the  preopercle  serrated  :  sub-  and  inter-opercles  entire.  Preorbital  with  
about 

six  denticuiations  on  its  inferior  edge,  and  a  strong  one  on  its  anterior  superior  angle  directed  towards  the  eye 

and  about  five  more  along  the  upper  edge  of  that  bone.  Another  spine  at  the  middle  of  the  posterior  edge  of 

the  orbit,  with  five  more,  but  decreasing  in  size  along  its  upper  half.  Tee^/i— villiform  in  the  jaws,  vomer,  and 

palate,  none  on  the  tongue.  i'"'»is— second  spine  of  the  dorsal  equals  the  distance  from  the  middle  of  the  orbit 

to  the' posterior  end  of  the  head,  and  is  generally  as  long  although  sometimes  shorter  than  the  thii'd  :  the ventral  almost  reaches  to  the  commencement  of  the  anal :  second  anal  spine  of  equal  strength  but  slightly 

shorter  than  the  thii'd  which  equals  two-fifths  of  the  height  of  the  body  above  it:  caudal  deeply  forked.  In 

Bui-ma  the  second  anal  spine  is  comparatively  shorter  than  in  Indian  specimens.  Colours — olive,  having  adark 

mark  composed  of  spots  on  the  shoulder,  being  the  remains  of  a  band  present  in  the  young.  The  margins  of 
the  vertical  fins  are  usually  somewhat  dark. 

In  the  young,  termed  by  Buchanan  lala,  the  fish  is  of  a  bright  yellow  or  orange  colour,  with  tour  or  fave 

dark  vertical  bands  which  are  formed  of  fine  black  dots.  The  first  dorsal  is  nearly  black,  the  second  and  the 

anal  as  well  as  occasionally  the  ventral  have  deep  black  edges.     Buchanan  mentions  yellow  spots  as  sometimes 

present.  .i       •  ■  ii, 

This  species  appears  to  be  subject  to  greater  variations  in  accordance  with  age  than  is  seen  m  any  otner 

species  of  Ambassis.     In  examining  the  highest  dorsal  spine  in  comparison  with  the  length  of  the  fish,  m  8 "  'b  to  be  as  follows  : 

in  the  length  of  the 
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IiTcspective  of  the  above,  demonstrating  how  the  average  proportional  length  of  the  dorsal  spines  to  that 

of  the  body  decreases  -svith  age,  it  is  remarkable  that  in  all  under  U  inches  in  length  the  second  anal  spine  is 

the  longest :  as  their  size  increases  the  second  and  third  become  of  equal  length  :  but  in  the  adult  the  third  is 
almost  invariably  the  longer. 

Habitat. — Throughout  India  and  Burma,  to  a  few  inches  in  length. 

3.    Ambassis  baculis,  Plate  XV,  fig.  1. 
Chanda  baculis,  Ham.  Buch.  Fish.  Ganges,  pp.  112,  371. 
Ambassis  baculis,  Cuv.  and  Val.  ii,  p.  187. 

*  I  find  on  Sykes'  original  drawing,  Gandreechee,  given  as  the  native  name  of  this  species,  and  Chanda  ranga,  Buch.  for 
which  Ambassis  Barlowii  was  subsequently  substituted. 

H  2 
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Amhassis  notatus,  Blytli,  Proc.  Asi.  Soc.  of  Beng.  18G0,  p.  138. 
Kun(j-(ji,  Pvinj.  :  Nya-lcoun-ma,  or  Nga-zin-zat,  Burm. 

B.  ̂ -i,  D.  7^,  P.  12,  V.  1/5,  A.  -rV,  C.  17,  L.  r.  80. 
Length  of  head  1/4,  of  caudal  1/4,  height  of  body  1/3  of  the  total  length.  Ei/es — diameter  1/3  of 

length  of  head,  1/2  to  2/3  of  a  diameter  from  end  of  snout,  and  also  apart.  Body  compressed :  lower  jaw 
rather  shorter  than  the  upper.  The  maxilla  reaches  to  below  the  first  third  of  the  orbit.  Preorbital  stronglv 
serrated  along  its  lower  edge  and  having  a  sharp  spine  directed  towards  the  orbit  at  its  anterior-superior  angle 

followed  by  several  more  along  its  upper  edge.  The  whole  of  the  upper  edge  of  the  oi-bit  serrated.  Vertical 
limb  of  preopercle  entire,  the  whole  of  the  lower  edge  of  the  horizontal  limb  strongly  serrated,  and  a  few 
serrations  near  the  angle  of  its  upper  edge:  sub-  and  inter-opercles  entire.  Teeth — villiform  in  jaws,  vomer, 
and  palate.  Fins — second  spine  of  the  first  dorsal  fin  the  highest  and  equal  to  the  length  of  the  head 
behind  the  hind  edge  of  the  orbit,  and  rather  more  than  half  the  height  of  the  body  below  it ;  the  seventh 
spine  rather  longer  than  the  sixth.  Ventral  reaches  three-quarters  of  the  distance  to  the  anal.  Third  anal 
spine  slightly  the  longest  :  caudal  forked,  lower  lobe  slightly  the  longer.  Lateral-line — complete,  it  becomes 
straight  opposite  the  first-third  of  the  second  dorsal  fin.  Colours — yellowish-olive  :  a  golden  spot  on  the  occiput: 
Ijlack  along  the  top  of  the  first  dorsal  fin  :  second  dorsal  and  anal  darkest  externally  :  front  of  each  anal  ray 
blackish  :  caudal  dark  along  its  base  and  also  with  blackish  tips  to  each  lobe. 

Buchanan  observes  that  it  has  "the  body  short  and  transparent,  and  devoid  of  scales  and  ■\\-ith  a  yellow 
mark  on  the  nape."  It  is  said  to  resemble  the  hogoda  in  colour,  and  the  ramja  in  shape.  A  figure  of  it  exists 
amongst  his  MSS.  drawings  l-j%  inches  in  length  and  marked  Ceidropomus  ?  hahrul. 

The  Amhassis  haculis  principally  differs  from  the  ̂ 1.  nama  in  its  form  being  higher,  its  lower  jaw  the 
shorter  and  not  crooked  to  one  side,  its  vertical  limb  of  the  preopercle  being  strongly  serrated,  and  its  possessing 
uo  canine  or  enlarged  teeth  in  its  jaws. 

Hahitat. — Fresh  waters  of  Orissa,  Bengal,  and  as  far  north  as  the  Punjab  :  also  in  Burma.  The  figure  is 
taken  from  a  specimen  ly'^  inches  in  length,  captured  at  Lahore. 

4.    Amhassis  Thomassi,  Plate  XV,  fig.  2. 

Day,  Proc.  Zool.  Soc.  1870,  p.  369. 
Mnllu-cheru,  Mai. :  Mullu-tharu,  Tel. :  MiiUu-jubhu,  Canarese. 

B.  vi,  D.  7/t-sIt2,  P-  15,  V.  1/5,  A.  ̂ a^,  C.  15,  L.  1.  35-41,  L.  tr.  7/17. 

Length  of  head  3^  to  2/7,  of  caudal  4/17  to  1/4,  height  of  body  1/4  to  1/3  of  the  total  length.  Ei/es— 
diameter  from  1/3  to  3\  of  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1/2  a  diameter  apart. 
The  younger  specimens  are  rather  more  oval  than  the  adults  :  lower  jaw  the  longer :  a  slight  concavity  ovei- 
the  orbits,  owing  to  a  rise  from  the  nape  to  the  base  of  the  dorsal  fin.  The  maxilla  reaches  to  below  the  middle 

of  the  orbit.  Vertical  limb  of  preopercle  finelj'  serrated,  its  lower  double  edge  more  coarsely  so  especially  at 
the  angle  :  posterior  half  of  lower  edge  of  interopercle  strongly  serrated.  Lower  edge  of  preorbital  with  about 
nine  denticulations,  sometimes  becoming  more  numerous  (up  to  15)  and  smaller  with  age,  and  a  raised  usually 
serrated  edge  along  its  upper  third,  which  sometimes  becomes  blunted  with  age.  One  sjiine  at  the  posterior- 

superior  angle  of  the  orbit  (becoming  bifurcated  \^-ith  age,)  aud  the  lower  two-tliirds  of  its  margin  serrated 
(these  becoming  blunted  with  age).  Teetli — in  villiform  bands  in  jaws,  vomer,  and  palate,  an  outer  rather 
enlarged  row  in  both  jaws,  none  on  tongue.  Fins — second  dorsal  spine  strong  and  nearly  as  long  as  the  head 
without  the  snout :  the  ventral  reaches  as  far  as  the  anal  spines  :  second  anal  spine  equals  that  of  the  third  and 

half  the  length  of  the  head  :  caudal  deeply  forked.  Lateral-line — continuous.  Pseudohranchiai — well  developed. 
Colours — greyish,  spotted  -with  silvery,  there  are  also  brownish  basal  spots  on  many  of  the  scales,  more  especially 
along  the  back. 

Hahitat. — The  coasts  of  Canara  as  low  as  Cochin :  it  is  found  some  distance  inland  even  in  elevated 
localities  :  it  attains  to  at  least  6|  inches  in  length. 

5.    Amhassis  Commersonii,  Plate  XV,  fig.  3. 

?  Scicena  safriha,  Forsk.  Dese.  Anim.  p.  53. 
? Perca  safyha,li\.  Schn.  p.  86. 
Centrojiomus  amhassis,  Lacep.  iv,  p.  273. 
Amhassis  Commersonii,  Cuv.  and  Val,  ii,  p.  17G,  pi.  25  ;  Riipp.  N.  W.  Fische,  p.  89  ;  Bleeker,  Perc.  p.  .30, 

and  Ambassis,  p.  95  :  Giinther,  Catal.  i,  p.  223 ;  Day,  Fishes  of  Malabar,  p.  15. 
Amhassis  macracanthus,  Bleeker,  Perc.  p.  30;  Giinther,  Catal.  i,  p.  227;  Day,  Fishes  of  Andamans, 

P.  Z.  S.  1870,  p.  681  (not  synonym.) 

B.  vi,  D.  7/^\r,  P.  13,  V.  1/5,  A.  ̂ _Vo,  C.  15,  L.  1.  30-33,  L.  tr.  4/9,  Vert.  9/15. 

Length  of  head  about  1/4,  of  caudal  2/9,  height  of  body  3j  to  2/7  of  the  total  length.  Eyes — diameter 
1/3  to  2/7  of  length  of  head,  1/2  a  diameter  fi'om  end  of  snout,  and  also  apart.  Dorsal  and  anal  profiles  about 
equally  convex  :  lower  jaw  the  longer,  its  cleft  verj-  oblique,  so  that  when  closed  it  forms  a  portion  of  the 
anterior  profile.  The  maxilla  reaches  to  below  the  first  third  of  the  orbit.  Preorbital  rather  strongly  serrated, 
the  seiTatures  being  directed  do\^Tiwards  and  slightly  backwards.    Vertical  limb  of  preopercle  entire,  its  inferior 
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having  its  double  edge  sen-ated,  two  or  three  coarser  teeth  being  at  the  angle  :  lower  margin  of  interopercle 
entire.  Two  or  three  small  and  very  blunt  denticulations  at  the  posterior  superior  angle  of  the  orbit  and  in  a 

line  between  it  and  the  posterior-superior  angle  of  the  opercle.  Teeth — villiform  in  the  jaws,  in  a  single 
^-shaped  row  in  the  vomer,  and  also  present  on  the  palatines :  tongue  usually  with  a  narrow  band  along  its 
centre.  Fins — dorsal  spines  strong,  transversely  lineated,  giving  a  sen-ated  appearance  to  the  second,  which  is  the 
longest,  and  equal  to  the  length  of  the  head  behind  the  front  margin  of  the  orbit,  or  even  slightly  longer  :  the 

ventral  does  not  extend  to  the  anal :  second  anal  spine  the  strongest  and  nearly  as  long  as  the  tliird,  "which 
almost  equals  the  third  of  the  dorsal :  caudal  deeply  forked,  upper  lobe  usually  the  longer.  Lateral-line — con- 

tinuous. Pseiulohrancldce — well  developed.  Colours — silvery,  with  purplish  reflections  :  a  bright  silvery  line  from 
the  eye  to  the  caudal  fin :  interspinous  membrane  between  the  second  and  third  dorsal  spines  dark. 

In  examining  six  specimens  of  this  fish,  the  following  were  the  proportions  of  the  highest  dorsal  spine 
as  compared  with  the  length  of  the  body. 

No  1,  total  length  3^%  inches:  without  candal  fin  23%  inches:  dorsal  spine /„  inches  or  3f  of  length  of  body. 
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The  specimens  in  the  British  Museum,  marked  A.  Batjanensis,  Bleeker,  have  the  preorbital  serrated  and 
not  entire  as  stated  in  the  Catalogue  (Vol.  i,  p.  22-5),  and  otherwise  closely  resemble  this  species. 

Hrthitat. — This  common  species  extends  from  the  Red  Sea  through  those  of  India  to  North  Australia  : 
it  ascends  rivers  and  estuaries,  attaining  to  six  inches  in  length. 

6.    Ambassis  nalua,  Plate  XV,  fig.  4. 

Chanda  nalua,  Ham.  Buch.  Fish.  Ganges,  pp.  107,  371,  pi.  6,  f.  36  ;  Cantor,  Catal.  p.  6.  ? 
Ambassis  nalua,  Cuv.  and  Val.  ii,  p.  182  ;  Bleeker,  Perc.  p.  29,  and  Ambassis,  p.  94 ;  Giintlier,  Catal.  i, 

p.  22.5. 
Ambassis  Commersonii,  Kner,  Novara  Fische,  p.  41. 

Kyoung-ma-sah,  B\irm. 

B.  vi,  D.  71^1^1,  P-  1-^5  V.  1/.5,  A.  ̂ :Vo5  C.  15,  L.  1.  26-28,  L.  tr.  3/12. 

Length  of  head  1/4,  of  caudal  1/4,  height  of  body  2/5  of  the  total  length.  Ez/es — diameter  2/5  of  length 
of  head,  nearly  1/2  a  diameter  from  end  of  snout,  and  1  apart.  A  great  rise  in  the  dorsal  profile  from  the  snout 
to  the  commencement  of  the  dorsal  fin,  but  with  a  concavity  over  the  eyes  :  lower  jaw  the  longer :  cleft  of 
mouth  very  oblique.  The  maxilla  reaches  to  below  the  middle  of  the  orbit.  Preorbital  rather  strongly  seri'ated 
on  both  its  inferior  and  superior  borders  :  two  short  spines  directed  backwards  at  the  posterior  superior  angle 
of  the  orbit.  Vertical  limb  of  preopercle  entire,  except  a  few  serrations  just  above  the  angle,  its  double  edge 
on  its  horizontal  border  strongly  serrated,  also  the  posterior  half  of  the  lower  border  of  the  interopercle.  Teeth — 
villifonn  in  jaws,  vomer,  and  palate,  a  narrow  band  of  teeth  along  the  middle  of  the  tongue.  Fins — dorsal 
spines  strong,  the  second  the  longest  and  equal  to  the  length  of  the  head  behind  the  front  edge  of  the  orbit : 
the  ventral  does  not  quite  reach  to  the  anal :  the  pectoral  extends  to  above  the  anal  spines,  the  second  and  third 
of  the  latter  of  the  same  length,  and  almost  equal  to  the  third  of  the  dorsal  fin  :  caudal  deeply  forked.  Lateral- 
line — continuous.  PseuiJobranchire — present.  Colours — silvery,  with  a  burnislied  lateral  band  :  interspinous 
membrane  dark  between  the  second  and  third  dorsal  spines  :  a  dark  longitudinal  band  along  either  caudal  lobe. 

Cantor  remarks,  as  observed  by  M.  M.  Cuvier  and  Valenciennes,  that  this  species  differs  from  Lufjanus 
rjymnocephalus,  Lacep.  (syn.  Sciama  safgha,  Forsk.  ?  Centropomus  amhassis,  Lacep.  Ambassis  Comiuersonii,  Cuv. 
and  Val.)  by  its  comparatively  shorter  head,  blimter  muzzle  and  greater  depth  of  the  body  (p.  6).  Also  in 
this  species  the  interopercle  is  serrated,  whilst  it  is  entire  in  the  Ambassis  Commersonii* 

Sabitat. — Calcutta  in  fresh  and  brackish  water :  Malabar  coast  and  Andamans  to  the  Malay  Archi- 
pelago. 

7.    Ambassis  interrupta,  Plate  XV,  fig.  5. 

Bleeker,  Ceram,  ii,  p.  QQQ,  Atl.  Ich.  Perc.  t.  Ixx,  f.  5,  and  Ambassis,  p.  97  :  Giinther,  Catal.  i,  p.  226. 
Ambassis  viacracanthus,  Day,  Proc.  Zool.  Soc.  1870,  p.  681. 

B.  vi,  D.  7/^.Vo5  P.  13,  V.  1/5,  A.  -g-.i^-,  C.  18,  L.  1.  28,  L.  tr.  6/8. 

Length  of  head  2/7,  of  caudal  2/7,  height  of  body  2/5  of  the  total  length.  Eyes — diameter  2/5  of  length 
of  head,  1/2  a  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Lower  jaw  the  longer  :  cleft  of  mouth 
oblique.  The  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Preorbital  with  both  its  upper  and 

lower  edges  serrated.  Anterior  edge  of  orbit  sei'rated  and  two  spines  at  its  posterior-superior  angle.  Vertical 
limb  of  preopercle  entire,  the  double  edge  of  its  horizontal  limb  serrated  :  interopercle  with  four  denticulations 
at  its  angle.  Teeth — villiform  in  jaws,  vomer  and  palate.  Fins — second  dorsal  spine  nearly  half  the  length  of 
the  body  in  the  adult ;  the  ventral  does  not  extend  to  the  anal  fin  :  third  anal  spine  slightly  the  longest : 

*  In  some  rare  cases  the  posterior  inferior  angle  of  the  interopercle  has  2  or  3  very  badly  marked  sen-ations  in  A.  Commersonii. 
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caudal  forked.  Scales — a  row  along  the  bases  of  the  dorsal  and  anal  fins  :  two  rows  on  the  suborbitals.  Laterril- 
line — interrupted.  Colours — silverj'  with  a  narrow  lateral  band  :  second  spine  of  the  dorsal  bright  orange,  the 
membrane  between  it  and  the  third  black  :  a  dark  longitudinal  band  along  either  caudal  lobe. 

As  in  other   species  of  this   genus,  the  comparative   leng-th  of  the  highest  dorsal  spine  varies  with  age. 
and  in  examining  the  6  specimens  in  the  British  Museum,  I  find  the  following  proportions  exist. 

Total  length  2^  inches  :  of  body  2  inches  :  highest  dorsal  spine  7/lOof  an  inch  or  nearly  l/3of  length  of  body. 
2^-  •  2  •  8/10  2i 
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But  the  comparative  length  of  the  same  spine  in  my  specimen  from  the  Andamans  is  still  greater : 

Total  length  I^'l  inches :  of  body  l/jj  inches  :  highest  dorsal  spine  y<L  or  nearly  1/2  of  body. 
Habitat. — Sea  at  the  Andamans  and  Batavia :  the  specimen  which  is  figured  was  taken  at  the  Andamans, 

and  is  nearly  2  inches  in  length. 

8.     Ambassis  Dayi,  Plate  XV,  fig.  7. 

?  Amhassis  Malaharicus,  (C.  &  V.)  Jerdon,  Madr.  Journ.  Lit.  &  Science,  1849,  No.  xv,  p.  140. 
Ambassis  iialua,  Day,  Fish.  Malabar,  p.  15,  (not  H.  Buch.) 
Ambassis  Bayi,  Blceker,  Nat.  Verb.  d.  Holland.  Maats.  d.  Weten.  3de  Verz.  Dcel  II,  No.  2,  1874,  p.  95. 

B.  vi,  D.yo^TT,  P-  16,  V.  1/5,  A.  yV,  C.  16,  L.  1.  30,  L.  tr.  4/—. 
Length  of  head  2/7,  of  caudal  about  4/17,  height  of  body  l/S  of  the  total  leng-th.  Eijes — diameter  1/4  to 

2/9  of  length  of  head,  3/4  to  1  diameter  from  end  of  snout,  and  also  apart.  Snout  pointed,  lower  jaw  the  longer, 
cleft  not  very  oblique.  The  maxilla  reaches  to  below  the  middle  of  the  orbit.  Preorbital  serrated  along  its  lower 
border,  and  one  spine  at  its  anterior-superior  angle.  Vertical  limb  of  preopercle  with  some  very  minute 
serrations  in  the  largest  specimen,  its  lower  limb  serrated  along  both  edges  :  interopercle  serrated  in  its  posterior 

half :  subopercle  entire.  One  spine  at  the  posterior-superior  angle  of  the  orbit.  Teeth — villiform,  with  a  rather 
stronger  outer  row  in  the  upper  jaw.  Fins — the  following  is  the  comparative  height  of  the  second  dorsal  spine 
to  that  of  the  body  in  two  specimens  : — 

No.  1,  total  length,  I^-q  inches  :  without  caudal  fin  lyL  inches:  dorsal  spine  -^  inches  or  3f  in  length  of  body. 
9  7  f,-*-  1_2_  4.1 

The  ventral  reaches  two-thirds  of  the  distance  to  the  base  of  the  anal  :  the  second  and  third  anal  spines 
of  about  equal  length  even  in  the  young,  but  the  second  is  the  stronger  :  caudal  deeply  forked.  Lateral-line — 
continuous.  Colours — silvery  glossed  with  purple,  a  broad  lateral  burnished  band  :  interspinous  membrane 
between  the  second  and  third  dorsal  spines  dark  :   second  dorsal,  anal,  and  caudal  stained  dark  at  their  edges. 

The  serrated  interopercle  and  pointed  snout  at  once  show  its  distinction  from  A.  Commersonii  and 
A.  nalua. 

This  may  be  Jerdon's  A.  Malahaririis  (C.  V.)  of  which  he  observes — "  Height  not  a  third  of  its  length. 
Fin  rays  D.  7/^,  A.  f  &c.  5  inches  long ;"  but  as  this  short  definition  is  equally  applicable  to  three  or  four  other 
species  found  in  Malabar,  and  the  ifpe  appears  to  have  been  lost,  it  becomes  impossible  to  be  certain.  Bleeker 

l.c.  observed  on  this  species  difiei-ing  from  A.  nalua. 
Sabitat. — Malabar  coast  of  India,  attaining  at  least  7  inches  in  length. 

9.    Amhassis  gymnocephalus,  Plate  XV,  fig.  6. 

Ltitjamis  gymnocephalus,  Lacep.  iii,  t.  23,  f.  3,  and  iv,  p.  216. 
Priopis  argyrozona,  (K.  &  v.  H.)  Cuv.  &  Val.  vi,  p.  503. 
Ambassis  JJussumieri,  Cuv.  and  Val.  ii,  p.  181,  vi,  p.  503,  and  ix,  p.  431  ;  Quoy  and  Gaim.  Voy.  Astrol. 

Poiss.  p.  651,  pi.  i,  f.  3 ;  Bleeker,  Perc.  p.  30  ;  Giinther,  Catal.  i,  p.  225 ;  IJay,  Fish.  ]\Ialabar,  p.  16 ;  Kner, 
No  vara  Fische,  p.  41. 

Chanda  Dussumieri,  Cantor,  Catal.  p.  6. 
Ambassis  Vachelli,  Peters,  Mon.  bcr.  Preuss.  Akad.  Wiss.  1868,  p.   255,   (not  Richards.) 
Ambassis  gymnocephalus,  Bleeker,  Ambassis,  p.  99. 
Chandee,  Ooriah, 

B.  vi,  D.  7/^„VTy.  P-  15,  V.  1/5,  A.  ■^\-^,  C.  17,  L.  1.  27-29,  L.  tr.  3/8. 
Length  of  head  2/9  to  1/4,  of  caudal  2/7  to  1/4,  height  of  body  2/7  of  the  total  length.  J?(/e«— diameter 

dependant  on  age,  in  the  j-oung  2/5,  in  the  adult  nearly  1/3  of  the  length  of  the  head,  1/2  a  diameter  from  the  end 
of  snout,  and  also  apart.  Lower  jaw  the  longer.  The  maxilla  reaches  to  below  the  front  edge  of  the  orbit. 
Preorbital  with  six  or  seven  denticulations  directed  downwards  and  backwards  on  anterior- inferior  edge,  and  a 
few  serrations  on  its  posterior :  tlie  double  edge  on  the  inferior  limb  of  the  preopercle  finely  serrated,  its  vertical 
limb  entire.  Sub-  and  inter-opercles  entire.  Two  or  three  strong  spines  directed  backwards  at  the  posterior- 
superior  angle  of  the  orbit,  and  another  rather  larger  posterior  to  them,  occasionally  a  small  spine  on  the 
shoulder  just  before  the  commencement  of  the  lateral  line.  Teeth — a  single  row  of  fine  ones  in  jaws,  vomer,  and 
palate  :  a  band  along  the  centre  of  the  tongue.  Fins — dorsal  spines  strong,  the  second  being  nearly  or  quite  as 
high  as  the  third,  or  in  a  few  cases  a  little  longer,  the  longest  is  generally  two-thirds  the  height  of  the  body  below 

it,  and  the  second  is  vei-y  minutely  striated  on  its  posterior  edge,  as  is  also  the  spine  of  the  second  dorsal,  the  other 
spines  are  striated  aU  across  :  the  ventral  reaches  about  two-thirds  of  the  distance  to  the  anal  :    the  third  anal 
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spine  is  longer  but  not  quite  so  strong  as  the  second,  its  length  equals  that  of  the  fourth  of  the  dorsal  fin  :  caudal 

deeply  forked,  its  upper  lobe  slightly  the  longer.  Scales— Uvo  rows  on  the  suborbital  ring  of  bones,  the  lower  of 

which  is  much  the  deeper.  Lateral-line — interrupted  after  about  from  the  eighth  to  the  twelfth  scale,  in  some 

specimens  it  ceases  entirely.  Pseudohranchice — well  developed.  Colours — silvery  with  a  bright  longitudinal 

lateral  band,  some  brown  spots  on  the  upper  tliird  of  the  body  in  its  front  half :  blackish  between  its  second  and 
third  dorsal  spines,  also  a  black  edge  to  the  caudal. 

In  examining  a  large  number  of  these  fish  the  first  thing  that  strikes  one's  attention  is  the  variation  in  the 
length  of  the  second  and  third  dorsal  spines,  sometimes  one,  sometimes  the  other  being  the  longer.  Not  only 

do  they  vary  between  themselves,  but  hkevsdse  as  regards  their  comparative  length  to  that  of  the  remainder  ot 

the  body.     The  undei-mentioned  specimens  are  taken  at  random  from  upwards  of  fifty  in  my  collection. 
inches.  inch.  inch. 

No.  1.     total  length  1^^,  exclusive  of  tail  1  :  height  of  dorsal  spine  3/10  :  or  3^  in  length  of  body,  excluding  the 
caudal  tin. 
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The  foregoing  distinctly  shows  how  the  comparative  length  of  the  dorsal  spines  to  that  of  the  remainder 

of  the  body  decreases  with  age,  and  renders  it  probable  that  Amhassis  Buruetisis,  Bleeker  (Boeroo,  p.  396),  is  very 
closely  allied  to  this  species. 

Habitat — East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  China  :  it  attains  at  least 
4  inches  in  length.  Altliough  generally  captured  in  the  sea  or  saline  backwaters,  I  obtained  a  specimen  from 
the  fresh  water  in  the  Cochin  State  several  miles  inland.        <■ 

10     Ambassis  urotsenia,  Plate  XV,  fig.  8. 

Bleeker,  Amb.  and  Coram,  p.  257 ;  Giinther,  Catal.  i,  p.  224. 

1"  Amhassis  denticulata,  Klunz.  Yerh.  z.  b.  Ges.  in  Wien,  1870,  p.  719. 

B.  vi,  D.  7(«.Voi  P-  13,  V.  1/5,  A.  ̂ l,  c.  18,  L.  1.  27-28,  L.  tr.  3-4/10. 

Length  of  head  1/4,  of  caudal  1/4,  height  of  body  4/13  of  the  total  length.  Eyes — diameter  2/5  of  length  of 
head,  1/2  a  diameter  from  end  of  snout,  and  3/4  apart.  Lower  jaw  the  longer  :  cleft  of  mouth  very  oblique.  The 
maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Preorbital  with  seven  sharp  teeth  along  its  inferior  edge  :  a 
spine  at  the  posterior-superior  angle  of  the  orbit.  Vertical  limb  of  preopercle  entire  except  two  serrations  just  above 

its  angle  :  its  horizontal  double  edge  serrated,  the  lower  the  most  coarsely  so  :  sub-  and  inter-opercles  entire. 

Teeth — villiform  in  jaws,  vomer,  and  palate  :  a  small  central  band  at  the  root  of  the  tongue.  Fi/is — second  spine 
(jf  the  dorsal  longest  and  eqilal  to  one  quarter  or  two-ninths  of  the  total  length,  and  rather  above  half  the  height 
of  the  body  below  it :  ventral  reaches  two-thirds  of  the  way  to  the  anal  fin  :  third  anal  spine  usually  slightly  the 

longest  but  not  equalling  the  longest  of  the  dorsal.  Scales — a  single  row  along  the  suborbital  ring  of  bones. 
Lateral-line — curves  downwards  under  the  middle  of  the  soft  dorsal,  but  in  an  interrupted  or  semi-interrupted 
manner.  Colours — Silvery  with  a  burnished  lateral  band  :  the  interspinous  membrane  between  the  second  and 
third  dorsal  spines  black  :  a  dark  longitudinal  band  along  either  lobe  of  the  caudal. 

Dr.  Giinther  observes,  P.Z.S.  1871,  p.  655,  that  Ambassis  iniops,  Giinther,  differs  from  A.  urotcenia, 

Bleeker,  by  the  smaller  size  of  the  eye,  and  by  the  lateral-line  being  continuous.  The  diameter  of  the  eye  in 
A.  urotmiiia  is  equal  to  the  length  of  the  postorbital  portion  of  the  head.  In  A.  miops  the  lateral-line  forms  a 
distinct  and  continuous  curve  from  opposite  the  end  of  the  dorsal  fins,  whilst  there  are  two  rows  of  scales  along 
the  suborbitals. 

Habitat. — Seychelles,  Andamans,  and  the  Malay  Archipelago.  It  closely  resembles  the  A.  gymnoeephahts, 
but  its  lateral-line  is  entire  :  it  has  only  one  row  of  scales  along  the  suborbitals  and  the  comparative  height  of  its 

body  diflers.     It  appears  to  be  common  at  the  Andamans.* 

*  Bogota  infuscata. 

Blyth,  J.A.S.  of  Bengal,  1860,  p.  139  ;  Dav,  Proc.  Zool.  Soc.  1869,  p.  515. 
D.  lU/Jj,  V.  1/5,  A.  3/8,  C.  17. 
Preopercle  strongly  serrated  with  large  teeth  at  its  angle.  A  spine  directed  backwards,  apparently  on  the  subopercle.  A  long 

spine  on  the  opercle.  Preorbital  entire.  Lower  jaw  the  longer.  Teeth — in  jaws  villiform.  Fins — second  anal  spine  the  longest. 
Scales — none  now  visible.     Colours — brownish-black,  except  the  fins,  which  are  of  a  dirty  yellowish  white. 

The  specimen  is  half  an  inch  long  and  in  a  very  bad  condition.  The  occiput  is  broken  across  :  in  fact  it  is  now  too  d.amagcd  to 
admit  of  a  complete  description.  One  thing  is  evident,  that  it  does  not  belong  to  the  genus  Ambassis,  it  may  be  the  frj'  of  a  species  of 
P'riacantlms.     For  these  reasons  I  refer  to  it  in  a  note. 

Blyth  described  it  thus  ;  ''a  minute  species  (if  adult)  j\  in.  long  by  1^  in.  depth,  minus  the  fins  :  with  the  tail  much  less  forked 
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Genus,  11 — Apocjon,  Lacep. 

Atiiia,  Gronovius  :  Apofjonlchth)js,  Bleeker :    ̂ lonoprion,  Poey  :  Mloiwrus,  Krefft  :    Archamia,  Lepidamia, 
and  Glossamia,  Gill. 

Branchiostecjals  seven  :  psewlobranchia  present,  usualhj  u-ell  developed.  Opercle  not  spinate.  Freoporcle  with 
a  double  edne,  either  or  both  of  v;hicli  maij  he  serrated,  crenulated,  or  entire.  Teetit  viUiform  in  the  jmvs,  vomer,  and 
palatines,  without  canines:  tonfjue  smooth.  Two  separate  dorsal  fins,  the  first  with  si;v  or  seven  spines:  the  anal  with 
two.  Lateral-line  distinct  and  entire.  Scales  ctenoid,  as  a  rule  lanje  and  deciduous,  hut  occasionalhj  they  are  rather 

small.     CKcal  appendages  when  present  few. 

Geographical  distribution. — From  the  Red  Sea  and  East  coast  of  Africa,  througli  tlie  seas  of  India  and 
Malay  Archipelago  to  Australia,  and  even  beyond.  These  small  fishes  are  marine,  and  are  numerous  in  sheltered 

spots"  as  inside  harbours,  and  some  have  been  captured  at  the  mouth  or  even  a  short  distance  up  tidal  rivers  and backwaters.  In  the  Indian  region  they  are  most  numerous  off  the  Sind  and  Bombay  coasts,  and  Andamtm 
islands. 

Jjses. — Although  small,  they  are  eaten  fresh,  dried,  or  salted,  by  the  natives  of  India. 
The  fishes  of  this  Genus,  after  having  been  primarily  divided  in  accordance  with  the  number  of  spines  in 

the  first  dorsal  fin,  have  undergone  various  subdivisions,  the  most  popular  of  which  seems  to  be  as  regards  their 

coloui'S.  The  lono-itudiually  or  ti'ansversely  banded  ones,  those  which  possess  or  are  deficient  in  the  caudal 
blotch,  have  been  separated  on  several  plans,  and  although  such  may  possess  advantages  they  appear  to  be 
counterbalanced  by  marks  sometimes  disa]3pearing  or  perhaps  never  having  existed  in  the  specimen.  Conse- 

quently coloui-  will  still  be  omitted  from  indicating  the  position  of  any  species,  and  the  number  of  spines,  rays, 
and  scales  employed  for  this  purpose.  It  seems  also  questionable  whether  any  considerable  value  can  be  placed 
upon  the  serrations  about  the  bones  of  the  head,  especially  of  the  orbits,  as  such  appear  to  be  more  distinct  in  some 
specimens  than  in  others,  and  may  vary  with  age. 

SYNOPSIS  OF  SPECIES. 

1.  Apoqon  muUit(eniatus,  D.  7/^,  A.  f,  L.  1.  38.  Outer  edge  only  of  preopercle  serrated.  Pinkish,  with 
violet  lines,  alone  the  body  :  fins  scarlet,  the  vertical  ones  having  black  borders.     Red  Sea,  coasts  of  India. 

2.  Apogon  kalosoma,  D.  7/i,  A,  |,  L.  1.  3.5-;36.  Outer  edge  only  of  preopercle  sei-rated.  Reddish,  with  a 
dark  band  from  the  snout  to  the  end  of  the  centre  of  the  caudal  fin  :  another  above  it :  a  black  spot  at  the  base 
of  the  tail :  a  dark  mark  on  first  dorsal  fin,  a  band  along  the  base  of  the  second  dorsal.  Seas  of  India  to  the 

Malay  Archipelago. 

3.  Apogon  nigricans,  D.  7/-|-,  A.  -g%,  L.  1.  2.">-26.  Outer  edge  of  preopercle  and  shoulder  serrated. 
Greyish,  with  dark  vertical  bands  and  spots  on  the  head.     Madras. 

4.  Apogon  frenatus,  D.  7/|,  A.  |,  L.  1.  27-28.  Both  edges  of  preopercle  sen-ated,  also  the  lower  edge  of 
the  orbit.  Three  or  four  longitudinal  bands  along  the  body  :  a  black  spot  sometimes  present  at  the  base  of  the 
caudal  fin :  a  basal  band  along  both  soft  dorsal  and  anal.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

5.  Apogon  tnniatns,  D.  7/|-,  A.  f ,  L.  1.  27.  Outer  edge  of  preopercle  and  shoulder  bone  serrated. 
Reddish  brown;  two  vertical  dark  bands  and  a  dark  mark  at  the  base  of  caudal  fin.     Red  Sea  to  iladras. 

6.  Apogon  endehatauia,  D.  7/^,  A.  f,  L.  1.  2(j.  Outer  edge  of  preopercle,  lower  edge  of  orbit  and 
shoulder  serrated.  A  dark  median  and  four  or  five  lateral  bands,  a  dark  spot  at  the  base  of  the  caudal  fin.  Seas 

of  India  to  the  IMalay  Ai'chipelago. 
7.  Apogon  quadrifasciatus,  D.  7/i,  A.  f ,  L.  1.  2G.  Outer  edge  of  preopercle  and  lower  edge  of  orbit 

serrated.     No  median  Isand  :  two  along  either  .side  of  the  body.     Seas  of  India  to  the  ]\Ialay  Archipelago. 

8.  Apogon  fasciatns,  D.  7/|,  A.  f,  L.  1.  25.  Outer  edge  of  preopercle  and  shoulder  serrated.  Four  longi- 
tudinal bands  along  the  body,  one  along  soft  dorsal  and  anal  fins.  Seas  of  India  to  the  Malay  Archipelago  and 

Ijeyond. 
9.  Apogon  Sarayensis,  D.  7/-},  A.  f ,  L.  1.  26.  Outer  edge  of  preopercle  serrated.  Olive,  with  4  or  5  narrow 

vertical  bands  on  the  anterior  half  of  the  body  :  a  dark  band  over  the  upper  half  of  the  free  portion  of  the  tail  : 
a  streak  from  the  eye  to  the  angle  of  the  preopercle  :  numerous  brown  spots  on  the  head.  Coasts  of  Africa, 
India,  and  beyond. 

10.  Apogon  nigripinnis,  D.  7/^,  A.  |,  L.  1.  26.  Outer  edge  of  preopercle  and  shoulder  bone  serrated. 
Greyish,  with  vertical  bands  over  the  body  and  free  portion  of  the  tail.  Neither  spots  nor  streaks  on  the  head. 
Vertical  fins  black,  except  the  caudal  which  is  yellow,  with  a  dark  edge.     Seas  of  India. 

11.  Apogon  Wassinki,  J).  7/^,  A.  f,  L.  1.  25-26.  Outer  edge  of  preopercle  serrated.  Golden,  with  a 
black  head,  four  white  longitudinal  bands  :  fins  orange.     Andamans  to  the  Malay  Archipelago. 

12.  Apogon  aureus,  I).  7/-J-,  A.  |,  L.  1.  25-26.  Outer  edge  of  preopercle  serrated.  Pinkish,  with  a  broad 
black  band  over  the  free  portion  of  the  tail :  vertical  fins  reddish,  with  a  narrow  black  border.  Red  Sea,  seas 
of  India  to  the  Malay  Archipelago. 

than  in  B.  nama  (B.H.)  Blocker ;  and  of  a  dusky  or  infuscated  hue,  having  silvery  gi]I-covers  and  a  greenish  silvery  stripe  on  each 
side  :  fins  paler  than  the  bodv,  with  a  blackish  tinge  on  the  anterior  half  of  the  first  dorsal. 

D.  10—1-10  ?— A.  3-8  ? 

One  .specimen  only  from  the  Mutla.     Presented  by  Major  W.  S.  Slierwill." 
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13.  Apor/nn  hifasciatus,  D.  7/l,  A.  f,  L.  1.  25.  Outer  edge  of  preopcrcle  serrated.  Grey,  -n-itli  two  dark 
vertical  bands  :  a  black  spot  at  the  root  of  the  caudal :  Bns  dark.  Red  Sea,  through  those  of  India  to  the  Malay 
Archipelago,  and  beyond.  .  , 

14.  Apoqon  qlarja,  D.  7/i,  A.  f ,  L.  1.  24.  Lower  limb  of  preopercle  crenulated.  Yellowish-green  above, 

becoming  redder  on  the  abdomen  :  scales  dotted  at  their  edges,  with  a  pearly  spot  in  their  centres  formmg  three 

light  stripes  :  a  dark  interorbital  band  :  upper  half  of  first  dorsal  and  edges  of  second  dorsal  and  caudal  bla^-k. Seas  of  India  to  the  Malay  Archipelago. 

15.  Apogon  auritus,  D.  7/i,  A.  f,  L.  1.  23.  Preopercle  entire.  Spotted  and  marbled  with  brown:  a 

circular  black  spot  on  the  opercle  surrounded  by  a  narrow  white  ring.     Red  Sea,  through  seas  of  India. 

IG.  Aporion  Ellloti,  D.  7/i,  A.  |- ,  L.  1.  26.  Outer  edge  of  preopercle  and  lower  edge  of  orbit  serrated. 

Golden  :  upper  half  of  first  dorsal  black,  a  similar  coloured  band  along  the  centre  of  the  second  dorsal  and  anal : 
soft  dorsal  and  anal  with  black  edges.     East  coast  of  Africa,  seas  of  India  to  Japan. 

17.  Ajjogon  maculosus,  D.  7/^-,  A.  -f.  Brown,  with  foui'  rows  of  darker  spots  along  either  side  :  fins brown,  dotted  with  black.     Seas  of  India.  _ 

18.  Apogon  macropterus,  D.  6/i,  A.  tt'tt,  L.  1.  22-26.  Outer  edge  of  preopercle  serrated.  White,  with 

pinkish  reflections  :  a  black  spot  at  the  root  of  the  tail.     Seas  of  India  to  the  Malay  Archipelago. 

19.  Apogon  Sangiensis,  D.  6/a,  A.  |,  L.  1.  25.  Outer  edge  of  preopercle  sen-ated.  Golden  tmged 
with  red  :  a  wide  band  from  the  snout  thi-ough  the  eye  to  a  little  below  the  shoulder :  a  spot  on  the  side  of  the 

fi-ee  portion  of  the  tail.     Upper  half  of  first  dorsal  black.     Andamans  to  the  Malay  Archipelago. 

20.  Apoqon  hyalosoma,  D.  6/1,  A.  |,  L.  1.  2-4-25.  Outer  edge  of  preopercle  serrated.  Olive,  with  a 

spot  on  either  side  of  the  tail :  fins  gi-ey,  blackish  between  the  second  and  third  dorsal  spines.  Seas  of  India 
to  the  Malay  Archipelago. 

21.  A23ogon  orbicularis,  D.  6/|,  A.  |,  L.  1.  22.  Outer  edge  of  preopercle  and  shoulder  bone  serrated. 

Olive-brown,  a  dark  zone  round  the  body  from  in  front  of  the  dorsal  fin  to  behind  the  ventrals  :  head  with  black 

spots  :  ventrals  nearly  black.     Andamans,  to  the  Malay  Archipelago  and  beyond. 

22.  Apoqon  Ceramensis,  D.  6/i,  A.  |,  L.  1.  21.  Outer  edge  of  preopercle  serrated.  Greemsh-brown, 

with  some  dark  spots  on  the  head :  a  dark  band  from  the  eye  to  the  root  of  the  caudal  fin,  where  it  ends  m  a 

black  si^ot.     Black  between  the  second  and  thii-d  dorsal  spines.     Nicobars  to  the  Malay  Archipelago. 

1.    Apogon  multitEeniatus,  Plate  XVI,  fig.  I. 

Ajmgon  multitcmiatus,  (Ehren.)  Cuv.  and  Val.  ii,  p.  159 ;  Klunz.  Fische  d.  Roth.  Meeres,  Verh.  z.  b.  Ges. 
Wien,  1870,  p.  45,  (not  Bleeker). 

B.  vii,  D.  7/i,  P.  15,  V.  1/5,  A.  f ,  C.  17,  L.  1.  37-38,  L.  tr.  31/12. 

Length  of  head  3/10,  of  caudal  2/11,  height  of  body  2/7  of  the  total  length.  S//es— diameter  2/7  of 
lenoih  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  4/6  of  a  diameter  apart.  Jaws  of  about  equal  length, 

the^maxilla  reaches  to  rather  behind  the  middle  of  the  orbit.  The  outer  edge  of  both  the  vertical  and  horizontal 

limbs  of  the  preopercle  finely  and  nearly  evenly  serrated :  shoulder  bone  and  edges  of  orbit  entu-e  :  a  small 

flat  opercular  spine.  Teeth— yiWiiovm  in  jaws,  vomer,  and  palate.  F/jas— dorsal  spines  stout,  the  third  and 

fourth  are  the  highest,  and  equal  in  length  to  the  postorbital  portion  of  the  head,  or  21  in  the  height  of  the 

body ;  second  dorsal  nearly  two-thirds  as  high  as  the  body,  its  upper  edge  nearly  straight  :  pectoral  rounded, 

reaching  to  above  the  anal  spines  :  ventral  not  reaching  the  anal,  the  rayed  portion  of  which  latter  fin  equals  m 

heio-ht  that  of  the  second  dorsal :  caudal  slightly  emarginate.  Lateral-line— tubes  very  arborescent.  Psendo- 

hra)ichi<c—-we\l  developed.  Free  portion  of  tail  about  as  high  at  its  base  as  it  is  long.  Colours— oi  a  slaty  tinge 

along  the  back,  becoming  reddish  on  the  head,  sides,  and  abdomen  :  violet  lines  along  the  body,  narrower  than 

the  ground  colour,  between  the  rows  of  scales,  but  which  are  most  apparent  after  death.  Fms,  dorsal  scarlet, 

black  along  its  base,  between  the  last  two  spines,  and  in  its  upper  three-fourths  :  second  dorsal  scarlet,  with  a 

light  edge  and  black  tip  :  caudal  scarlet,  also  with  a  light  edge  and  black  tip  :  pectoral  and  ventral  scarlet : 

anal  as  second  dorsal.     Eyes  scarlet  in  their  anterior  halves,  with  some  black  markings. 

Dr.  Bleeker  having  been  good  enough  to  compare  my  figure  of  this  species  with  A.  Noordzieki,  observes 

that  it  appears  to  be  distinct.  The  latter  has  the  head  more  pointed,  the  profile  fi-om  the  snout  to  the  dorsal  a 
little  concave,  the  rostro-ventral  one  less  concave,  and  the  cleft  of  the  mouth  less  oblique. 

Habitat.— One  specimen  5|  inches  in  length  was  obtained  in  Madras,  AprU  3rd,  1867  :  and  two  more  in 

Bombay,  April,  1874,  one  of  which  latter  is  figured.  This  is  the  species  of  which  Jerdon  remarks  (M.  J.  L.  and 

S.  1851,  p.  129)  :  "  Glieaodipterus.  a  species  apparently  belonging  to  this  genus  was  once  brought  me  without  a 

name— its  colours  were  reddish,  with  longitudinal  brown  lines,  fins  bright  pink,  edged  with  blackish.  D.  6,  1-9. 

A.  2-8."     A  figure  exists  amongst  Sir  W.  Elliot's  drawings. 

2.    Apogon  kalosoma,  Plate  XVI,  fig.  2. 
Bleeker,  Banka,  p.  448 ;  Giinther,  Catal.  i,  p.  240. 
Lepidamia  kalosoma,  GUI,  Catal.  Fish.  Nat.  Hist.  Soc.  Phil.  1863,  p.  81. 
Aniia  kalosoma,  Bleeker,  Apogonini,  p.  16. 

B.  vii,  D.  7/1  P.  15,  V.  1/5,  A.  f,  C.  17,  L.  I.  35-36,  L.  tr.  3/13. 

Length  of  head  2/7,  of  caudal  1/5,  Leight  of  body  2/7  of  the  total  length.      iJ^/es— diameter  2|  to  2f  in 
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the  leno-th  of  head,  1/2  a  diameter  from  end  of  snout,  and  also  apart.  Jaws  of  abont  equal  length,  or  the  lower 

slightly  the  longer':  the  maxilla  reaches  to  below  the  middle  of  the  orbit.  Preopercle  having  both  its  vertiral 
and  horizontal  limbs  finely  and  evenly  sen-ated  along  their  outer  edges  :  no   serrations  on  the  shoulder  bones. 

Teeth   villiform  in  the  jaws,  vomer,  and  palate.     Fins — dorsal  spines  of  moderate  strength,  the  two  first  short, 

the  third  and  fourth  of  nearly  the  same  height  and  equal  to  half  the  length  of  the  head,  first  spine  of  second 

dorsal  two-thii-ds  as  high  as  the  rays,  and  equalling  the  longest  in  the  first  dorsal  fin  :  the  pectoral  reaches  to 

over  the  anal  spines  :  the  caudal  slightly  emarginate.  Lateral-line — tubes  well  developed,  with  small  lateral 
branches.  Colours — reddish,  more  especially  over  the  head  :  a  dark  band  proceeds  from  above  the  eye  and 

passes  to  the  upper  edge  of  the  free  portion  of  the  tail :  a  second  from  the  snout  goes  through  the  eye  to  the 
base  of  the  caudal  fin  where  there  exists  a  large  black  spot,  it  is  subsequently  continued  along  the  middle  of  the 

caudal  fin  :  a  third  baud  passes  from  the  lower  edge  of  the  eye  to  the  end  of  the  base  of  the  anal  fin.  Fins 

reddish,  the  front  half  of  the  first  dorsal  and  the  iipper  portion  of  its  last  half  black,  the  remainder  scarlet.  _  A 

black  band  along  the  base  of  the  second  dorsal  and  anal  :  second  dorsal,  anal,  and  caudal,  scarlet  with  black  tips. 

H(iZ/('ia^— iladi-as  to  the  Malay  Archipelago.  The  specimen  figured  was  captured  at  Madras,  April  3rd, 1867. 

3.    Apogon  nigricans,  Plate  XVI,  fig.  3. 

B.  vii,  D.  7/i,  P.  13,  V.  1/5,  A.  ̂ %-,  C.  17,  L.  1.  25-26,  L.  tr.  2/7. 

Length  of  head  3J,  of  caudal  1/4  to  2/9,  height  of  body  3^  in  the  total  length.  i;.?/e.5— diameter  1/3  of 

lentHh  of  h'ead,  1  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Dorsal  profile  more  convex  than 
that  of  the  abdomen.  Lower  jaw  slightly  the  longer :  the  maxilla  readies  to  below  the  middle  of  the  orbit. 

Both  the  vertical  and  horizontal  limbs  of  the  preopercle  finely  serrated  on  their  outer  edges,  shoulder  also  serrated, 

orbit  entire.  Tedh — villiform  in  jaws,  vomer,  and  palate.  Fins — dorsal  spines  rather  weak,  the  first  two  short, 

the  third  nearly  as  long  as  the  fourth,  which  is  rather  more  than  half  as  long  as  the  head.  The  spine  of  the 

second  dorsal  much  higher  than  the  third  of  the  first  dorsal  and  the  rays  much  more  elevated  than  the  spine, 

being  equal  to  4/5  of  the  height  of  the  body  :  pectoral  and  ventral  both  reach  as  far  as  the  anal,  the  spine_  of 

which  is  half  as  high  as  the  body,  and  the  rays  as  long  as  those  of  the  dorsal :  caudal  notched.  Free  portion 

of  tail  longer  than  it  is  high  at  its  base.  Lateral-line— nt^a^vXy  straight,  tubes  laterally  expanded  at  their  bases. 

Colours — gi-eyish  shot  with  yellow,  several  badly  marked  vertical  dark  bands  narrower  than  the  ground  colour 

exist  on  the  body  and  over  the  free  portion  of  the  tail.  Head  covered  with  dark  brown  spots,  some  of  which  have  a 

light  centre  :  opercles  with  purplish  reflections  :  no  streaks  on  the  jaws  or  head.  The  whole  of  the  body  finely 

spotted  with  brown.     Vertical  tins  black  :  pectoral  with  a  dark  base. 
Habitat. — Madras. 

4.    Apogon  frenatus,  Plate  XVI,  fig.  4. 

Val.  Nouv.  Ann.  Mus.  Hist.  Nat.  1832,  p.  67,  pi.  iv,  f.  4  :  Bleeker,  Amboina,  p.  25  ,  Giinther,  Catiil.  i, 

p.  241,  and  Fische  d.  Sudsee,  p.  19,  pi.  xix,  f.  A. 
Apogon  vittiger,  Bennett,  Proc.  Zool.  Soc.  1833,  p.  32. 

Apogon  vielanorhynehos,  Bleeker,  Amb.  and  Ceram.  p.  255,  and  1.  c.  p.  26  (ex  parte.) 
Amia  frenata,  Bleeker,  Atl.  Ich.  Perc.  t.  Ixiv,  fig.  2,  and  Apogonini,  p.  42. 

B.  vii,  D.  7/i,  P.  16,  V.  1/5,  A.  |,  C.  17,  L.  1.  27-28,  L.  tr.  2/7. 

Length  of  head  3/10,  of  caudal  1/5,  height  of  body  2/7  of  the  total  length.  i;//es— diameter  1/3  of 

length  of  head,  1/2  a  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Jaws  of  about  equal 

length.  The  maxilla  reaches  to  below  the  last  third  of  the  orbit.  The  outer  edge  of  the  vertical  and  horizontal 

limbs  of  the  preopercle  serrated,  its  intramarginal  crest  likewise  more  or  less  serrated,  also  some  serrations 

along  the  lower  edge  of  the  orbit :  none  on  the  shoulder  :  a  small  opercular  spine,  reef/j— villiform  in  jaw.s, 
vomer,  and  palate.  F/ns— first  and  second  dorsal  spines  short,  the  third  nearly  as  long  as  the  fourth  which  is 

the  highest  in  the  fin,  and  equals  the  length  of  the  postorbital  portion  of  the  head.  Pectoral  nearly  as  long  as 

the  head  excluding  the  snout  :  the  ventral  reaches  two-thirds  of  the  distance  to  the  anal :  caudal  notched,  upper 

lobe  slio-htly  the  longer.  Lateral-line— with  well  developed  tubes  having  a  small  enlargement  on  either  side  near 

the  base  of  each  tube,  which  becomes  arborescent  in  the  adult.  Free  portion  of  the  tail  longer  than  it  is  high  at 

its  commencement.  CoZowrs— reddish,  a  dark  band  passes  from  the  eye  to  the  middle  of  the  caudal  fin:  a 

narrower  one  from  the  upper  edge  of  the  orbit  to  the  upper  part  of  the  caudal  on  which  it  is  lost  near  its  base  : 

a  third  from  below  the  eye  to  the  lower  portion  of  the  caudal.  A  black  band  along  the  bases  of  the  second 

dorsal  and  anal :  dorsal,  caudal,  ventral,  and  anal  black  tipped.     A  black  spot  may  be  present  at  the  base  of  the 
caudal  fin.  .  ,     ,r  ?  -r      •  j       i    i 

Some  specimens  of  this  last  variety  were  showm  to  me  at  the  British  Aluseum,  as  A.  qnailriJasciatHS,  but 

they  are  not  identical  with  Cuv.  and  Val.  species  ;  the  type  specimen  of  this  latter  fisli  (3^^  inches  long),  from 

Pondicherry,  has  only  the  free  border  of  the  preopercle  serrated,  its  intramarginal  crest  being  smooth. 

Two  other  specimens  are  marked  by  Valenciennes  as  A.  quadrifasciatus  from  Bourbon,  and  are  similar  to  the 
Pondicherry  one.  -i  k    •  •  i       i  i 

Pristiapogon  frenatus,  (C.V.)  Klunz.  Fische  R.  M.  Verb.  z.  b.  Gcs.  Wien.  18^0,  p.  /15,  is  considered  by 

Giinther  to  be  this  species;  by  Bleeker  to    be  Amia    or  Apogon  melanorhgnchu:-,  Blkr.   (ex    parte),  being 



FAMILY,  I— PERCID^.  50 

distinguished  from  A.  frenatv.s  by  its  higher  body    (3|  to  1/4  in  the  total  length)  a  serrated  shoulder  bone,  a 

smooth  intramarginal  edge  to  tlie  preoperde,  and  a  black  spot  at  the  base  of  the  caudal  fin,  &c. 

Habitat. — Mauritius,  seas  of  India  to  the  Malay  Ai-chipelago  and  beyond. 

5.    Apogon  taeniatus,  Plate  VIII,  fig.  4. 

?Apoyon  tcPMkdus,  (Ehrenb.)  Cuv.  and  Val.  ii,  p.  159;  Riipp.  Atl.  p.  48,  and  N.  W.  Fische,  p.  87  ; 
GiJnther,  Catal.  i,  p.  234. 

Apogon  tceniatus,  Klunz.  Fische  R.  M.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  44. 

B.  vii,  D.  7/i,  P.  15,  V.  1/5,  A.  I,  C.  17,  L.  1.  27,  L.  tr.  2/8. 

Length  of  head  S^,  of  caudal  2/9,  height  of  body  S^  in  the  total  length.  Sz/e;— diameter  2/7  of 
lentrth  of  head,  nearly  one  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Jaws  of  equal  length  :  the 

maxilla  reaches  to  below  the  last  third  of  the  eye.  The  outer  edge  of  both  the  vertical  and  horizontal  limbs  of  the 

preopercle,  and  the  shoulder  bone  serrated  ;  orbit  entire.  A  flat  opercular  spine.  Teei/t— villiform  in_  jaws,  vomer, 

and  palate!  Fin.s — first  dorsal  spines  rather  strong,  the  fourth  being  the  longest  and  equal  to  2^  in  the  height 
of  the  body  :  soft  dorsal  much  higher  than  the  spinous,  being  equal  to  3/5  of  the  height  of  the  body,  its  upper 
edo-e  as  well  as  the  outer  one  of  the  anal  slightly  rounded  :  last  dorsal  and  anal  rays  divided  to  their  bases. 

Pectoral  as  long  as  the  head  behind  the  middle  of  the  eye  :  ventral  slightly  longer  and  reaching  the  anal : 

caudal  forked."  Lateral-line — tubes  arborescent,  most  distinctly  so  anteriorly.  Free  portion  of  tail  rather 

longer  than  it  is  high  at  its  base.  C'oZoiira— reddish-brown  shot  with  gold,  having  a  black  liand  from  the  bases 
of  the  first  three  dorsal  spines  to  the  axil  of  the  pectoral  fin  :  a  second  from  the  middle  of  the  second  dorsal  to 

the  commencement  of  the  anal  fin  :  a  small  black  spot  near  the  end  of  the  lateral-line  :  inner  third  of 

ventral  nearly  lilack  :  a  narrow  dark  band  across  the  soft  dorsal  fin. 
This  species  is  evidently  closely  allied  to  A.  nirjricans. 
The  British  Museum  has  received  a  specimen  of  this  fish  determined  as  above  by  Dr.  Klunzinger.  _  In 

Cuv.  and  Val.  it  is  stated  to  be  brownish,  with  five  longitudinal  bands.  Dr.  Klunzinger  considers  it  a  variety 

of  bifasciatus,  but  the  difi"erence  between  the  first  dorsal  fins  in  the  two  has  led  me  to  rather  leave  them  as 
distinct  species.  .  i      ■     j 

Habitat. — Red  Sea  and  Madras,  from  whence  the  specimen  figured  (life  size)  was  obtamed. 

6.    Apogon  endekatsenia,  Plate  XVI,  fig.  7. 

Apogon  endekatainia,  Bleeker,  Banka,  p.  449. 
Apmjnn  novemfasciaius,  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  2,  t.  ii,  f.  2. 
Apogon  ScMegeli,  Bleeker,  Japan,  p.  55. 

Apogon  fasciatus,  Giinther,  Catal.  i,  p.  241 ;  Kner,  Novara  Fische,  p.  43 ;  Klunz.  Fische  R.  M.  Verh.  z.  b. 
Ges.  Wien,  1870,  p.  713. 

Amia  endehatcenia,  Bleeker,  Atl.  Ich.  Perc.  t.  xxxii,  f.  2,  and  Apogonmi,  p.  ol. 

B.  vii,  D.  7/h  P-  13,  V.  1/5,  A.  |,  C.  17,  L.  1.  26,  L.  tr.  2/7. 

Length  of  head  2/7,  of  caudal  1/5,  height  of  body  2/7  of  the  total  length.  i!;//e.s— diameter  2/5  of 
lenfrth  of- head,  1/2  a  diameter  from  end  of  snout,  and  also  apart.  The  jaws  equal  in  front  :  the  maxilla  reaches 

to  below  the  last  third  of  the  orbit.  Outer  edges  only  of  the  vertical  and  horizontal  limbs  of  the  preopercle 

serrated:  edges  of  orbit  smooth  :  shoulder  bone  serrated.  Teeth — villiform  in  jaws,  vomer, and  palate.  Fins — 
first  and  second  dorsal  spines  short,  the  third  equal  to  two-thirds  the  height  of  the  body  below  it.  Pectoral 

equals  the  length  of  the  head  behind  the  middle  of  the  eye  :  the  ventral  scarcely  reaches  so  far  as  the  anal  : 

caudal  slightly  notched.  Lateral-line— tnhes  distinct,  those  in  the  first  half  of  the  body  with  lateral  arborescent 

branches.  Colour— o{  a  reddish-brown  tinge,  with  a  dark  band  from  the  upper  edge  of  the  orbit  to  the  end  of 

the  second  dorsal  aiid  continued  along  the  upper  margin  of  the  free  portion  of  the  tail  and  caudal  fin :  the 

second  passes  below  it  to  the  base  of  the  upper  half  of  the  tail,  and  then  curves  downwards  :  the  third  from  the 

head  along  the  body  below  the  lateral-line  to  the  tail :  the  fourth  along  the  upper  part  of  the  lower  jaw  through 

the  eye  to  the  base  of  the  pectoral  fin.  Sometimes  intermediate,  narrower  and  short  dark  bands  are  present 

between  those  described.  A  black  spot  at  the  base  of  the  tail.  First  dorsal  fin  black  in  its  front  half,  a  black 

band  along  the  centre  of  the  second  dorsal,  a  similar  one  along  the  base  of  the  anal  and  continued  to  its  last  ray  : 
dorsal,  caudal,  and  anal  fins  with  darkish  edges. 

Habitat.— Yvom  the  Red  Sea  through  those  of  India  to  the  Malay  Archipelago  and  beyond. 

7.    Apogon  quadrifasciatus. 

Cuv.  and  Val.  ii,  p.  153;  Bleeker,  Perc.  p.  28  :  Cantor,  Catal.  p.  3;  Peters,  Wieg.  Arch.   1855,  p.  234; 
Gunther,  Catal.  i,  p.  239 ;  Kner,  Novara  Fische,  p.  43, 

Amia  quadrifasciata,  Bleeker,  Atl.  Ich.  Perc.  t.  Ivii,  f.  1,  and  Apogonini,  p.  39. 

B.  vii,  D.  7/i  P.  14,  V.  1/5,  A.  |,  C.  17,  L.  1.  26,  L.  tr.  2/6. 

Length  of  head  31,  of  caudal  1/5,  height  of  body  3|  to  3|  in  the  total  length.  %es— diameter 
31  in  the  length  of  the  head,  3/4  of  a  diameter  from  end  of  snout,  and  also  apart.  Lower  jaw  slightly  the 

lono-er  :  the  width  of  the  head  equals  half  its  length.  The  maxilla  reaches  to  below  the  last  third  of  the  orbit. 

Some  serrations  along  the  lower  edge  of  the  orbit :  the  shoulder  entire.     The  outer  edge  of   the  vertical  and 
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horizontal  limbs  of  the  preopercle  rather  strongly  serrated,  its  intramarginal  crest  entire.  Teeth — villiform  in 

jaws,  vomer,  and  palate.  Fins — dorsal  spines  of  moderate  strength,  the  first  very  short,  the  second  scarcely  above 
one-third  of  the  len"-th  of  the  third,  which  is  about  the  same  height  as  the  fourth  and  fifth,  being  equal  to  half 

the  height  of  the  body  and  two-tliirds  of  the  raj's  :  soft  portion  of  the  fin  with  its  upper  edge  cut  square  or  slightly 

emarginate.  Pectoral  as  long  as  the  head  behind  the  middle  of  the  eye :  the  ventral  reaches  the  anal.  Second 

anal  spine  '2/.5  of  the  height  of  the  body  :  caudal  emarginate.  Lateral-line — tubes  well  developed  with  a  basal 

enlargement  which  in  some  appears  to  be  slightly  arborescent.  Colours — a  broad  brown  band  passes  from  the 
snout  throuD-h  the  eye  and  is  continued  to  the  end  of  the  caudal  fin :  another  from  the  upper  edge  of  the  eye  to 
above  the  fi-ee  portion  of  the  tail  and  continued  to  the  base  of  the  caudal  fin.  No  median  band  from  the  eye 

to  the  base  of  the  dorsal  fin.  A  badly  developed  basal  band  along  the  soft  dorsal  and  another  on  the  anal  fin  : 
no  black  spot  at  the  base  of  the  caudal. 

Habitat. — Seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

8.    Apogon  fasciatus. 
Mullus  fasciatns,  Wliite,  N.  S.  Wales,  p.  2GS,  fig.  1. 

Apogon  novemfasciatus,  Cnv.  and  Yal.  n,  -p.  154: ;  Bleeker,  Timor,  i,  p.  1G3;  Peters,  Wieg.  Arch.  18o5, 
p.  234  ;  Kner,  Novara  Fische,  p.  43. 

Apogon  Balinensis,  Bleeker,  Perc.  p.  28,  and  Verh.  Bat.  Gen.  xxii.  Bali,  p.  i>. 
Apogon  Aroubiensis,  Hombr.  and  Jacq.  Voy.  Pole  Sud.  Poiss.  p.  31,  pi.  i,  fig.  1. 

Ajjogon  fasciatus,  Q-aoy  and  Gaim.  Voy.  Freyc.  p.  344;  Gtinther,  Fische  d.  Sudsee,  p.  19,  t.  xx.  fig. A  and  B. 

Amia  fasciata,  Gill,  Proc.  Nat.  Soc.  Phil.  1863  ;  Bleeker,  Atl.  Ich.  t.  xlviii,  fig.  4,  and  Apogonini,  p.  30. 

B.  vii,  D.  7/  A  P.  13,  V.  1/5,  A.  I,  C.  17,  L.  1.  25,  L.  tr.  2/6. 

Length  of  head  3|,  of  caudal  1/5,  height  of  body  3^  to  3J  in  the  total  length.  Eijes — diameter  1/3  of  lengtli 
of  head,  3/4  of  a  diameter  from  end  of  snout ,  and  the  same  apart.  The  width  of  the  head  equals  two-thirds  of  its 
length  :  jaws  of  about  equal  length.  The  maxilla  reaches  to  below  the  hind  edge  of  the  orbit.  Outer  edge  of 

preopercle  serrated  along  both  limbs,  its  intramarginal  crest  entire.  Edges  of  orbit  smooth  or  sometimes  a  little 

rouo-hened  :  shoulder  serrated.  Teeth — villitbrm  in  jaws,  vomer,  and  palate.  Fins — dorsal  spines  i-ather  stout, 
the  first  short,  the  second  about  half  as  high  as  the  third  which  is  the  longest  and  equal  to  two-thirds  of  the  height 

of  the  body,  and  nearly  as  high  as  the  rays  :  soft  portion  of  the  fin  with  its  upper  edge  oblique.  Pectoral  as  long 

as  the  head  behind  the  middle  of  the  eye  :  the  ventral  docs  not  reach  the  anal:  caudal  emarginate.  Lateral- 

line — tubes  distinct,  with  arborescent  lateral  projections.  Colours — reddish-brown  with  four  lateral  longi- 
tudinal bands,  the  third  of  which  commencing  at  the  snout  passes  through  the  eye  to  the  centre  of  the  base  of 

the  caudal  fin,  along  which  it  is  sometimes  continued  to  its  termination,  this  band  is  usually  edged  below  by  a 
narrow  white  one  commencing  at  the  pupil  of  the  eye.  The  second  and  fourth  bands  may  either  end  at  the 

upper  and  lower  edges  of  the  base  of  the  caudal  fin,  or  be  continned  along  it  m  a  converging  direction  forming 
an  arch  near  the  end  of  the  fin.  A  dark  band  runs  along  the  first  dorsal  fin,  and  is  continued  as  a  black  band 
alone  the  middle  or  base  of  the  second  dorsal  :   the  anal  hq,s  also  a  basal  band. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

9.    Apogon  Savayensis,  Plate  XVI,  fig.  5. 

Apogon  savayensis.  Giinther,  Proc.  Zool.  Soc.  1871,  p.  G-JG,  and  Fische  Sudsee,  p.  21,  t.  xix,  fig.  B. 

B.  vii,  D.  7/i,  P.  12,  V.  1/5,  A.  -|,  C.  17,  L.  1.  26,  L.  tr.  2/6. 

Length  of  head  3j,  of  caudal  1/5,  height  of  body  3-^-  to  3i  in  the  total  length.  Eijcs — diameter  2/5  of 
length  of  head,  1/3  of  a  diameter  from  end  of  snout,  and  1/2  a  diameter  apart.  The  head  is  very  slightly  longer 
than  hio-h  :  lower  jaw  rather  the  longer.  The  rise  from  the  snont  to  the  dorsal  fin  is  not  considerable.  The  maxilla 
reaches  to  below  the  last  fourth  of  the  orbit.  Vertical  and  horizontal  limbs  of  preopercle  serrated  in  their  outer 
edo-es.  Shoulder  bone  crenulated  or  entire  :  edges  of  orbit  smooth.  Teeth — in  viUiform  bands  in  jaws,  vomer, 
and  palate.  Fins — dorsal  spines  weak,  the  first  very  short,  the  second  short,  and  the  third  not  so  high  as  the 
fourth,  which  equals  the  length  ai  the  post-orbital  portion  of  the  head  and  nearly  half  the  height  of  the  body 

below  it.  The  pectoral  reaches  the  anal,  as  does  also  the  ventral  :  caudal  slightly  notched.  Lateral-line — tubes 
well  developed  but  rather  short  and  having  a  slight  lateral  enlargement,  it  forms  a  moderate  curve  becoming 
straight  below  the  end  of  the  second  dorsal.  Colours — olive,  with  four  or  five  naiTOW  dark  vertical  bands  from 
the  first  dorsal  and  fii'st  half  of  the  second  dorsal  descending  to  the  abdomen  :  a  dark  band,  tliree  scales  wide, 
over  the  free  portion  of  the  tail  and  only  reaching  to  half  a  scale  below  the  lateral-line.  A  black  streak  from 

the  lower  edge  of  the  eye  to  the  angle  of  tlie  preopercle  ;  numerous  small  brown  spots  on  the  head  and  also  on 

the  body,  more  especially  above  the  lateral-line.  Fins  grey,  the  anterior  half  of  the  first  dorsal  black  :  caudal 
with  a  dark  edge  externally  margined  with  white. 

Habitat. — Coast  of  Africa,  seas  of  India  and  beyond,  attaining  to  at  least  3  inches  in  length. 

10.    Apogon  nigripinnis,  Plate  XVI,  fig.  6. 

Cuv.  and  Val.  ii,  p.   152:  Tenim.  and   Schlcg.  Fauna  Japon.  Poissons,  p.    3;  Richardson,    Ich.  China, 

p.  221  (not  Giinther). 
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Amia  nigrijiinnis,  Bleeker,  Aiogonini,  p.  64. 

B.  vii,  D.  7/i,  P.  15,  V.  1/5,  A.  |,  C.  17,  L.  1.  26,  L.  tr.  2i/6i. 

Length  of  head  1/3  to  S^,  of  caudal  2/11  to  1/5,  height  of  body  1/3  to  Z\  in  th
e  total  length  Eyes-- 

diameter  1/3  to  2.\  in  length  of  head,  1/2  to  2/3  of  a  diameter  from  end  of  snout,  and 
 3/4  ot  a  diameter  apait. 

No  very  considerable  rise  from  the  snout  to  the  base  of  the  dorsal  fin  :  snout  rather
  elevated,  l^ower  javv 

sli<^htly  the  longer  :  the  maxUla  reaches  to  below  the  last  third  or  even  hind  edge  of  the  or
bit.  V  erticai  an  i 

horizontal  limbs  of  preopercle  strongly  and  evenly  serrated  along  their  outer  edg
es  :  .shoulder-bone  serrateci 

Teeth— Y\movm  in  jaws,  vomer,  and  palate,  an  outer  slightly  enlarged  row  in  each 
 jaw.  i<<)is— dorsal  spines 

strong,  the  two  first  short,  and  the  third  not  so  high  as  the  fourth  which  equals  the  length 
 ot  the  postoib  tal 

portion  of  the  head  and  half  the  height  of  the  body  below  it.  The  pectoral  does  not  r
each  the  anal,  but 

the  ventral  does :  second  anal  spine  l\  diameters  of  the  eye  in  length :  caudal  rounded.  LateniUm.e---Nevy  sligiitij 

curved  :  tubes  distinct,  having  a  low  lateral  enlargement.  C'oZo«re— greyish,  with  a  dark  vert
ical  band  trom  in 

front  of  the  base  of  the  first  dorsal  which  passes  backwards  and  downwards,  increasing  m  wid
th  ana  is  lost 

below  the  whole  length  of  the  pectoral  fin :  a  second  goes  fi-om  the  base  of  the  second  dorsa
l  to  the  lateral-lme, 

and  a  third  over  the  free  portion  of  the  tail.  No  black  spots  or  streaks  on  the  head,  vertical  fins  black
  except  the 

caudal,  which  is  yellow  and  has  a  dark  edge.  •     i      •  i     i       i 
Cuv  and  Val.  type  specimen  is  in  excellent  preservation  in  Paris,  and  identical  with  the  above._  _ 

ffaittoi.— Madras,  where  it  is  common;  it  grows  to  at  least  S-jSg  inches  in  length.     The  figure  is  Me-siz
e. 

11.  Apogon  Wassinki. 
Bleeker,  Timor,  p.  258. 

Apogon  chrysotcenia  ?,  Day,  Proc.  Zool.  Soc.  1870,  p.  682. 
Amia  Wassinki.  Bleeker,  Apogonini,  p.  38. 

B.  vii,  D.  7/i,  P.  14,  V.  1/5,  A.  |,  C.  17,  L.  1.  25-26,  L.  tr.  2/7.  ,  ,       .,       r.         a-       .     •>. 
Leno-th  of  head  3i  to  3i,  of  caudal  4i  to  4|,  height  of  body  3i  in  the  total  length.  ̂ T/es— diameter  2^ 

to  2i  in  the  length  of  head,  1/2  a  diameter  from  the  end  of  snout,  and  also  apart.  The  width  ot  the  head  at  t
he 

opercles  equals  If  in  the  height  of  the  body,  the  gi-eatest  height  of  the  head  equals  its  length  exc
luding  the 

snout.  Lower  jaw  slightly  the  longer,  the  maxilla  reaches  to  below  the  middle  of  the  eye.  V
ertical  and 

horizontal  limbs  of  preopercle  serrated  in  their  outer  edges,  other  bones  of  the  head  and  shoulder  en
tire,  ̂ eetk— 

villiform  bands  in  jaws,  vomer,  and  palate.  Fms— first  dorsal  spine  short,  the  second  halt  the  length  
ot  the 

third  and  fourth,  which  are  the  longest,  and  equal  to  1^  in  the  height  of  the  body,  and  l/o  less  than  the  longest 

ray  the  spine  of  the  second  dorsal  is  a  little  shorter  than  the  highest  in  the  first  dorsal  fin  :  upper  edge  ot  hr
st 

dorsal  slightly  emarginate.  Pectoral  4/5  as  long  as  the  body  is  high.  Ventral  nearly  reaching  the  anal
,  becond 

anal  spine  equal  to  half  the  height  of  the  body,  the  rays  similar  to  those  of  the  soft  dorsal.  Caudal 
 lobed.  l^ateral- 

line— makes  a  gradual  curve,  tubes  well  developed  and  having  rather  distinct  lateral  expansions,  especially
  m 

the  anterior  portion  of  the  body.  C'oZomcs— brilliant  golden  with  a  black  head.  A  silvery-white  me
dian  band 

exists  alons?  the  top  of  the  head,  it  divides,  one  branch  proceeding  along  the  back  on  either  side  t
o  the 

upper  half  of  the  tail :  a  second  goes  from  above  the  orbit  to  the  middle  of  the  tail :  a  third  through  the  orbit 

to  the  lower  half  of  the  tail  :  and  a  fourth  from  the  angle  of  the  mouth  to  below  the  base  of  the  pectoral.     i*ins
 

^-pQ  11  Off* 

°  As  mv  largest  specimen  is  only  If  inches  in  length  it  is  not  improbable  that  it  is  the  young  of  some 

species  which  in  the  more  adult  stage  has  another  name.  It  appears  to  agree  with  Blocker's  A.  Wassatk
i,  ot 

which  he  procured  one  specimen  69'"  in  length.  xi,         t      • 

This  fish  is  veiy  common  amongst  the  coral-reefs  on  the  Andaman  islands.  As  soon  as  the  '^yater
  is 

splashed  they  all  crowd  into  the  coral,  concealing  themselves  amongst  its  sticks,  apparently  afraid  t
hat  the 

splash  has  been  occasioned  by  some  large  carnivorous  fish. 
Habitat. — Andamans  and  Nicobars. 

12.    Apogon  aureus,  Plate  XVI,  fig.  8. 

Ostorhinchus  Fleurieu,  Lacep.  iv,  p.  24,  iii,  t.  32,  f.  2. 
Dipterodon  liexacanthws,  Lacep.  iv,  pp.  166,  168,  iii.  t.  30,  f.  2. 
Centropomiis  aureus,  Lacep.  iv,  pp.  253,  273.  .  u'     r 

Apogon  annularis,  Riippell,  Atl.  p.  48,  and  N.  W.  Fische,  p.  85  ;  Giinther,  Catal.  i,  p.  239 ;  Kl
unz.  I'lsch. 

Roth.  M.  p.  713.  ,    ̂   ,-o     r>  1 

Apogon  roseipinwis,  Cuv.  and  Val.  iii,  p.  490,  vi,  p.  553 ;  Bleeker,  Amb.  and  Ceram.  p.  2oo ;  t^uoy  a
nd 

Gaim.  Voy.  Astrol.  Poissons,  p.  649,  pi.  i,  f.  6 ;  Peters,  Wieg.  Arch.  1855,  p.  234. 
Apogon  aureus,  Bleeker,  Enum.  pise.  p.  6. 
Amia  aurea,  Bleeker,  Atl.  Ich.  Perc.  t.  lix,  f.  1,  and  Apogonini,  p.  48. 
Cul-sillandan,  Tam. 

B.  vii,  D.  7/i  P.  14,  V.  1/5,  A.  I,  C.  17,  L.  1.  25-26,  L.  tr.  2i'6,  Ctec.  pyl.  4. 

Leno-th  of  head  2/7,  of  caudal  2/9,  height  of  body  1/3  to  2/7  of  the  total  length.  E//es— diameter  2/5  to 

2f  in  length  of  head,  1/2  a  diameter  from  end  of  snout,  and  3/4  apart.     The  lower  jaw  slightly  the  longer  :  the 
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maxilla  reaches  to  below  the  middle  of  the  orbit.  Vertical  limb  of  prcopercle  with  its  outer  edge  minutely 
serrated  in  its  upper  half,  becoming  more  coarsely  so  at  the  angle  and  along  the  outer  edge  of  its  horizontal 

limb  :  edges  of  orbit  and  shouJder-bone  entire.  Teetli — villifoi-m,  in  a  single  row  on  vomer  and  palate.  Fins — 
dorsal  spines  rather  slender,  the  first  two  short,  the  third  not  (juite  so  long  as  the  foiu-th,  which  equals  half  the 
length  of  the  head  and  nearly  half  the  height  of  the  body  below  it ;  soft  portion  of  the  fin  highest,  and  cut 
square  or  even  slightly  emarginate,  especially  in  large  specimens  :  pectoral  readies  to  above  the  anal :  ventral  reaches 
the  anus  :  caudal  emarginate.  Lateral-line — tubes  distinct,  with  numerous  short  lateral  branches.  Pseudohranchicp 
— well  developed.  Colours — body  pinkish  shot  with  gold,  a  rather  broad,  black  band  at  the  root  of  the  caudal 
fin  over  the  free  portion  of  the  tail  :  some  minute  black  spots  around  the  jaws,  on  the  upper  portions  of  the 
opercles,  and  on  the  crown  of  the  head.  Fins  reddish,  first  dorsal  black  tipped ;  ventral  spine  and  outer  ray 

black,  and  a  naiTOW  black  edge  to  second  dorsal,  anal,  and  caudal.  ViU'iety  A.  roseijjinnis  has  a  violet  band 
along  the  base  of  the  anal  fin. 

In  a  female  specimen  4  inches  long,  captured  at  Madras,  Januaiy  9th,  18G8,  a  black  band  passes  through 
the  eye  to  the  ojjercle,  which  also  has  a  vertical  band  of  dots  upon  it :  the  ring  round  the  free  portion  of  the 
tail  ends  one  row  of  scales  below  the  lateral-line. 

Hahitaf. — Red  Sea,  East  coast  of  Africa,  through  the  seas  of  India  to  the  Malay  Arcltipelago.  Very 
common  at  Madras  up  to  5  or  6  inches  in  length,  in  June  and  July  they  are  usually  abundant.  Specimen 
figured  life-size. 

13.    Apogon  bifasciatus,  Plate  XVI,  fig.  9. 

Riippell,  N.  W.  Fische.  p.  86,  t.  22,  f.  2 ;  Giinther,  Catal.  i,  p.  238  ;*  Kner,  Novara  Fische,  p.  42 ;  Klnnz. 
Fische  d.  Rothen  Meeres,  p.  711. 

Apofjon  trimamlatus,  Richardson,  Ich.  China,  p.  221  (not  C.  V.) 

.''  Amia  tceniata,  Bleeker,  Nat.  Verb.  d.  Holl.  Maats.  d.  Weten.  3de  Verz.  Deel.  ii.  No.  i,  1874,  p.  24,  and 
Apogonini,  p.  24. 

B.  vii,  D.  7/i  P.  15,  V.  1/5,  A.  f,  C.  17,  L.  1.  25,  L.  tr.  2/7|,  Ctec.  pyl.  3  (4  Kner.) 

Length  of  head  3j  to  2/7,  of  caudal  2/11,  height  of  body  4/11  in  the  total  length.  Ei/es — diameter  4/11 
of  length  of  head,  1/3  of  a  diameter  from  end  of  snout,  and  2/3  apart.  A  considerable  rise  from  the  snout  to 
the  dorsal  fin.  The  maxilla  reaches  to  below  the  posterior  third  of  the  orbit.  Vertical  limb  of  preopercle  finely 
serrated  in  its  outer  edge,  rather  more  coarsely  so  at  its  angle,  becoming  very  indistinct  along  the  lower  limb, 
the  inner  edge  entire.  Shoulder-bone  serrated  in  the  young,  becoming  nearly  entire  in  the  adult.  Teeth— 
villiform  in  jaws,  and  in  a  band  on  the  vomer  and  palatines.  Fins — dorsal  spines  strong,  the  two  first  short, 
the  third  and  fourth  of  about  the  same  height  and  equal  to  two-tliirds  of  the  length  of  the  head  in  the  adult 
(proportionately  higher  in  the  young),  or  lialf  the  height  of  the  body  beneath  :  the  spine  of  the  second  dorsal 
strong,  and  equal  to  half  the  length  of  the  head.  The  pectoral  reaches  to  above  the  anal  spines  :  caudal 
emarginate  in  the  adult,  more  rounded  in  the  young.  Lateral-line — forms  a  curve  in  the  first  part  of  its  extent, 
which  becomes  straight  opposite  the  end  of  the  base  of  the  anal  fin  :  the  tubes  anteriorly  are  verj-  arborescent 
laterally,  but  less  so  in  the  posterior  half  of  the  body.  Colours — slaty-gi-ey  -n-ith  bronze  reflections  :  a  dai'k 
vertical  band  from  the  first  half  of  the  dorsal  fin  passing  down  the  side  to  below  the  pectoral  fin,  and  a  shorter 
but  similar  band  from  the  first  half  of  the  second  dorsal :  a  black  spot  at  the  root  of  the  caudal.  Fins,  except 
the  pectoral,  blackish,  or  with  black  edges,  due  to  fine  black  points,  which  are  also  spread  over  the  jaws,  head, 
and  very  finely  over  the  body. 

Habitai. — Red  Sea,  through  the  seas  of  India,  to  the  Malay  Archipelago  and  China.  Very  common  at 
Madras  up  to  6  inches  in  length.  It  is  very  closely  allied  to  A.  tceniatus,  which  latter,  however,  has  a  much 
lower  first  dorsal  fin. 

14.    Apogon  glaga,  Plate  XVI,  fig.  10. 

Apogon  (jlarja,  Bleeker,  Perc.  p.  29. 
ApogonicJdhjs  (jla/ja,  Bleeker,  Japan,  p.  57,  and  Atl.  Ich.  Perc.  t.  xxxiii,  fig.  1  ;  Giinther,  Catal.  i,  p.  247. 
Amia  cjlaga,  Bleeker,  Apogonini,  p.  6G. 

B.  vii,  D.  7/i,  P.  16,  V.  1/5,  A.  I,  C.  17,  L.  1.  24-25,  L.  tr.  2/7. 

Length  of  head  2/7,  of  caudal  1/5,  height  of  body  2/7  of  the  total  length.  Eyes — diameter  2/7  of  length 
of  head,  1  /2  a  diameter  from  end  of  snout,  and  1  apart.  Lower  jaw  the  longer :  the  maxilla  reaches  to  below 
the  last  third  of  the  orbit.  Both  limbs  of  preopercle  entire,  but  the  outer  edge  of  the  horizontal  limb  somewhat 
crenulated,  its  outline  being  sinuous  :  the  other  bones  of  the  head  entire,  except  the  lower  border  of  the  orbit 

which  is  roughened.  Teeth — villiform  in  the  jaws,  the  outer  row  in  the  maxilla  rather  enlarged,  and  a  few 
canine-like  ones  in  the  mandible  :  those  in  the  vomer  and  palate  in  a  single  row  of  rather  larger-sized  ones  than 
exist  in  the  jaws.  Fins — dorsal  spines  weak,  the  first  short,  the  fourth  the  highest,  equal  to  the  length  of  the 
postorbital  portion  of  the  head,  and  nearly  one-foui'th  higher  than  the  spine  of  the  second  dorsal ;  soft  dorsal 
fin  considerably  higher  than  the  spinous.  Pectoral  reaches  to  above  the  anal  spines.  Caudal  rpunded.  Lateral- 

line — tubes  distinct,  having  a  lateral  basal  enlargement.  Colours — yellowish-green  superiorly,  becoming  more 
roseate  along  the  abdomen  :  a  dark  band  between  the  hind  fourth  of  the  orbits.     The  approximating  edges  of 

*  Dr.  Gunther  observes  that  A.  bifasciatus  has  both  the  margins  of  the  preopercle  strongly  serrated,  the  denticulations  on  the 
inner  ridge  being  coarse,  and  gradually  becoming  more  so  at  the  angle  :  vomerine  teeth  iu  a  single  row. 
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the  scales  liavLng  minute  black  dots,  forming  horizontal  lines,  wliicli  are  most  distinct  along  the  back  :  the 
scales  in  the  second  and  third  rows  having  a  pearly  white  spot  at  the  base  of  each.  Upper  half  of  the  first 
dorsal  black  :  second  dorsal  and  caudal  with  black  edges.  A  moderately  wide  band  along  the  middle  of  the 
second  dorsal,  which  appears  to  be  sometimes  spotted  with  blue. 

Habitat.— Madi'SiS  to  3|  inches  in  length,  as  far  as  the  Malay  Arcliipelago. 

15.    Apogon  auritus,  Plate  XVII,  fig.  2. 

Apofjon  awrttus,  Cuv.  and  Val.  vii,  p.  443  ;  Giinther,  Fische  d.  Sudsee,  p.  23. 
Apoijon  pundulatus,  Riippell,  N.W.  Fische,  p.  88,  t.  xsii,  f.  4;  Bleaker,  Ceram.  p.  696. 
Apugonichthys  p)olysti.(/ma,  Bleeker,  Amboina,  p.  484,  and  Ternate,  p.  372;  Giinther,  Catal.  i,  p.  240. 
Apogonichthys  pimctulatus,  Bleeker,  Arou,  p.  36. 
Apogonichthys  auritus,  Giinther,  Catal.  i,  p.  240 ;  Day,  Proc.  Zool.  Soc.  1870,  p.  682. 
Amia  2'olystigma,  Bleeker,  Apogonini,  p.  67. 

B.  vii,  D.  7/i,  P.  12,  V.  1/5,  A.  7^^,  G.  17,  L.  1.  23-24,  L.  tr.  2/0. 

Length  of  head  1/3,  of  caudal  2/9,  height  of  body  2/7  to  1/4  of  the  total  length.  jBi^es— diameter  1/3  to  2/7 
of  the  leno-th  of  head,  1'2  to  1/3  of  a  diameter  from  end  of  snout,  and  also  apart.  Jaws  of  about  equal  length  : 
the  maxilla  reaches  to  slightly  behind  the  posterior  edge  of  the  orbit.  Edges  of  preopercle,  also  of  the  other 
bones  of  the  head  and  shoulder  entire.  Teeth — villiform  in  the  jaws,  vomer,  and  palate.  Fins — first  dorsal  spine 
very  short,  the  third  and  fourth  the  highest,  equal  to  the  length  of  the  postorbital  portion  of  the  head,  and 
three-fourths  as  high  as  the  rayed  fin.  Pectoral  as  long  as  the  postorbital  portion  of  the  head.  Ventral 
reaches  two-thirds  of  the  way  to  the  anal,  the  second  spine  of  which  last  tin  is  equal  to  two-fifths  of  the  height 

of  the  body.  Caudal  rounded  or  cut  rather  square.  Lateral-line — either  ceases  under  the  middle  of  the  soft 
dorsal  fin,  or  reappears  lower  down  going  direct  to  the  centre  of  the  base  of  the  caudal  fin  :  tubes  distinct, 

generally  with  a  basal  swelling.  Colours — body  and  head  spotted  and  marbled  all  over  with  brown.  A  circular 
black  spot  on  the  opercle  enclosed  by  a  narrow  white  ring,  which  is  present  even  in  the  fry. 

Bleeker  observes  that  he  formerly  considered  tliis  species  as  identical  with  A.  punctulatus,  Riippell^ 
A.  auritus,  C.  V.  the  interrupted  lateral  line  and  the  distribution  of  colours  being  much  the  same.  He  now 

divides  them,  as  Riippell's  fish  appears  to  have  a  higher  body,  4  longitudinal  yellow  bands  over  the  preopercle,  and 
only  20  rows  of  scales. 

Having  examined  specimens  taken  in  the  Red  Sea  and  elsewhere,  I  have  not  found  less  than  23  scales 
along  the  lateral-line,  and  in  two  specimens  from  Zanzibar  the  lateral-line  is  continuous. 

Specimen  from  Suez,  1*  inches  long ;  height  of  body  Sh  in  the  total  length. 
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The  foregoing  measurements  lead  me  to  doubt  the  specific  difference  between  A.  auritus  from  the  Red 
Sea,  and  my  species  from  the  Andamans  which=yl.  polystigma,  Bleeker. 

Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

16.     Apogon  Ellioti,  Plate  XVII,  fig.  1. 

Aporjoningripiimis,  Jerdon,  M.J.  L.  and  Sc.  1851,  p.  128,  and  Giinther,  Catal.  i,  p.  235,  and  Fische  d. 
Sudsee,  p.  21,  (not  Cuv.  and  Val.) 

B.  vii,  D.  7/i,  P.  15,  V.  1/5,  A.  I,  C.  16,  L.  1.  20,  L.  tr.  2/0|. 

Length  of  head  3j,  of  caudal  2/11,  height  of  body  2/7  in  the  total  length.  .Byes— diameter  2/7  of  lengtli 
of  head,  1/2  a  diameter  from  end  of  snout,  and  1  apart.  Lower  jaw  very  slightly  the  longer  :  the  maxilla  reaches 
to  below  the  posterior  edge  of  the  orbit.*  Vertical  limb  of  preopercle  entire,  or  very  finely  serrated  on  its  lower 
half  and  outer  edge,  more  distinctly  i-ound  its  angle  and  on  the  outer  edge  of  its  horizontal  limb,  there  may  also 
be  a  few  serrations  likewise  along  its  inner  angle  :  lower  edge  of  orbit  roughened  :  shoulder  entire.  Teeth — tine 
in  jaws,  vomer,  and  palate.  Fins — spinous  much  lower  than  the  soft  dorsal,  its  third,  fourth  and  fifth  spines  the 
hio-hest,  and  equal  to  two-fifths  of  that  of  the  body :  the  second  dorsal  three-foui-ths  as  high  as  the  body,  its 
upper  edge  and  also  that  of  the  anal  being  rounded.  Pectoral  as  long  as  the  ventral,  wliich  does  not  reach  the 
anal :  caudal  rounded.  Pseudobranchice — present.  Free  portion  of  tail  rather  longer  than  high  at  its  base. 
Lateral-line — at  tirst  arborescent,  but  posteriorly  with  a  lateral  plate-like  prolongation  on  either  side  of  the  base 
of  each  tube.     Colours — golden,  upper  surface  of  head  and  jaws,  also  upper  portion  of  oi^ercle  with  black  spots  : 

*  In  examining  some  immature  specimens  of  this  fish  in  the  Britisb  Museum,  I  found  th.at  .at  l^'g  inches  in  length,  the 
diameter  of  the  eye  was  2/5  of  the  length  of  tlie  head,  and  the  maxilla  reached  to  nc.irly  below  its  centre.  At  :i  inches  in  length,  the 
diameter  of  the  eye  was  l/:5  of  the  length  of  the  head,  and  the  maxilla  reached  to  below  the  last  third  of  the  orbit. 
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a  greyish  band  along  the  side,  terminating  in  the  young  in  an  indistinct  lateral  blotch  by  the  side  of  the  free 
portion  of  the  taO.  Fii-st  dorsal  white,  with  its  npper  half  deep  black  :  second  dorsal  yellow,  having  a  black 
band  along  its  centre,  and  a  black  outer  edge  :  anal  likewise  with  a  bbick  median  band  :  caudal  gi'ey,  with  a  white 
band  margined  with  black,  and  an  external  white  edge. 

Habitat. — East  coast  of  Africa,  seas  of  India  to  China  and  Japan.  Madi-as  two  specimens  to  4  inches 

in  length.     Amongst  Sir  W.  Elliot's  di-awings  is  one  of  this  fish  named  A.  nigripiniiis  by  Jerdon. 
17.    Apogon  maculosus. 

Cuv.  and  Val.  iv,  p.  40.3 ;  Giinther,  Catal.  i,  p.  ioG. 

B.  vii,  D.  7/1  V.  1/5,  A.  f . 

Colours — brown,  darkest  anteriorly,  having  forir  rows  of  brown  spots  along  either  side,  but  none  on  the 
head.     Fins  brown,  spotted  with  black. 

Habitat. — This  fish  is  said  to  have  come  from  the  seas  of  India,  from  whence  M.  de  Ketlitz,  a  Russian 

naturalist,  brought  figui'e.s  (?  specimens),  and  from  whom  Cuv.  and  Val.  obtained  their  information. 
It  is  stated  to  attain  thi-ee  inches  in  length. 

18.  Apogon  macropterus,  Plate  XVII,  fig.  -3. 
(K.  and  v.  H.)  Cuv.  and  Val.  ii,  pp.  160;  Bleeker,  Perc.  p.  1G8 ;  Giinther,  Catal.  i,  p.  244. 
?  Apogon  Zcyhmicns,  Cuv.  and  Val.  iii,  p.  492;  Giinther,  Catal.  i,  p.  2;32. 
Apogon  argciiteus,  Val.  Nouv.  Ann.  Mus.  Hist.  Nat.  1832,  p.  60. 

Apogon  fucatiis,  Cantoi",  Catal.  p.  4;  Giinther,  Catal.  i,  p.  244. 
Apogon  maeropteroides,  Bleeker,  Banka,  p.  724;  Giinther,  Catal.  i,  p.  24.5;  Playfair,  Fish.  Zanz.  p.  20. 
Apogon  Bleekeri,  Giinther,  Catal.  i,  p.  24.5. 
Archamia  Bleekeri,  Gill,  Nat.  Hist.  Soc.  Pliil.  1863,  p.  81. 
Amia  maeropteroides,  Bleeker,  Amb.  p.  280. 
Apogon  notata,  Day,  Proc.  Zool.  Soc.  1870,  p.  936. 
Amia  macropterus,  Bleeker,  Ternate,  p.  233,  Atl.  Ich.  Perc.  t.  Ixviii,  f.  2,  and  Apogonini,  p.  72. 

B.  vii,  D.  6/i,  P.  13,  V.  1/5,  A.  ̂ ^  (A-tt),  C.  17,  L.  r.  22-26  (Ckc.  pyl.  0,  Cantor.). 

Length  of  head  2/7,  of  caudal  1/6,  height  of  body  3|  to  3f  in  the  total  length.  Eyes — diameter  2/5 
to  1/3  of  length  of  head,  1/2  of  a  diameter  from  end  of  snout,  and  also  apart.  Body  rather  elongated  in 
shape  and  compressed.  Lower  jaw  slightly  the  longer.  The  maxilla  reaches  to  below  the  middle  of  the 
orbit.  Angle  of  the  preopercle  rounded,  the  outer  edge  of  vertical  and  horizontal  limbs  finely  serrated,  the 
other  bones  of  the  head  entire.  Teeth — villiform  in  jaws,  vomer,  and  palate.  Fins — dorsal  sjjines  weak,  the 
third  the  highest  and  ecjual  in  length  to  the  postorbital  portion  of  the  head,  or  behind  the  middle  of  the  eye. 
The  pectoral  reaches  to  above  the  third  or  fourth  anal  ray  :  caudal  forked.  Colours — whitish,  having  a  pink 
tinge,  fins  pinkish  :  a  round  black  spot  on  the  side  close  to  the  base  of  the  caudal  fin. 

Habitat. — East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago.  It  does  not  appear  to  attain  more 
than  3  or  4  inches  in  length  in  India,  and  is  very  common  at  Madras. 

19.  Apogon  Sangiensis,  Plate  XVII,  fig.  4. 
Bleeker,  Sangi,  p.  375  ;   Giinther,  Catal.  i,  p.  235,  and  Fische  d.  Sudsee,  p.  20. 
Amia  sangiensis,  Bleeker,  Atl.  Ich.  Perc.  t.  xli,  f.  4,  and  Apogonini,  p.  56. 

B.  vii,  D.  Gllj,  P.  13,  V.  1/5,  A.  -j?^,  C.  17,  L.  1.  24-25,  L.  tr.  1^7. 

Length  of  head  1/3  to  3J,  of  caudal  41  to  4i,  height  of  body  1/3  to  3^  in  the  total  length.  Eyes— 
diameter  1/3  of  length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  also  apart.  Jaws  of  about  equal  length. 
The  maxilla  reaches  to  below  the  middle  of  the  orbit.  Outer  edge  of  both  vertical  and  horizontal  limbs  of  pre- 

opercle very  finely  sei-rated,  orbital  edge  rough,  the  other  bones  of  the  head  and  shoulder  entire.  Teeth — vUli- 
form.  Fins — dorsal  spines  very  weak,  the  third  generally  the  longest  and  If  in  the  height  of  the  body.  Ventral 
almost  reaches  the  anal  :  caudal  notched.  Lateral-line — tubes  distinct,  having  a  lateral  basal  enlargement. 
Colours — golden  tinged  with  red  :  a  wide  broviTi  band  passes  from  the  snout,  through  the  eye,  ending  on  the 
posterior  edge  of  the  opercle,  or  else  in  a  black  spot  a  little  below  the  shoulder :  a  round  black  spot  on  the  side 
of  the  free  portion  of  the  tail  close  to  the  base  of  the  caudal  fin  :  a  minute  black  spot  on  the  back,  close  behind 
the  base  of  the  last  dorsal  ray.  Upper  half  of  first  dorsal  black.  The  anal  fin  is  said  to  be  sparingly  spotted 
with  blue  in  specimens  from  the  Malay  Archipelago. 

Habitat. — Andamans  to  the  Malay  Archipelago. 

20.  Apogon  byalosoma,  Plate  XVII,  fig.  5. 

Apogon  thermalis,  Bleeker,  Perc.  p.  27,  (not  Cuv.  and  Val.) 
AjJogon  hyalosoma,  Bleeker,  Singapore,  p.  63,  and  Amboina,  iv,  p.  329 ;  Giinther,  Catal.  i,  p.  321 ;  Kncr, 

Novara  Fi.sche,  p.  42. 
Amia  hyalosoma,  Bleeker,  Atl.  Ich.  Perc.  xxxi,  f.  1,  and  Apogonini,  p.  57. 

B.  vii,  D.  6/;,  P.  12-14,  V.  1/5,  A.  *  C.  17,  L.  1.  24-25,  L.  tr.  21/81. 



FAMILY,  I— PERCID^.  65 

Length  of  head  1/3  to  3j,  of  caudal  1/5,  height  of  body  1/3  of  the  total  length.  Eyes — diameter  2/7  to 
3f  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Snout  rather  elevated.  Lower  jaw  slightly 
the  longer  :  the  maxilla  reaches  to  below  the  hind  edge  of  the  orbit.  Both  limbs  of  preopercle  serrated  along 

theu-  outer  edges,  most  slightly  so  on  the  vertical  one  :  the  other  bones  of  the  head  and  shoulder  entire.  Teeth — • 

fine  Ln  jaws,  vomer,  and  palate.  Fins — dorsal  spines  of  moderate  strength,  the  second  and  thii'd  of  about  the 
same  length,  and  equal  to  2|  in  the  height  of  the  body,  but  not  so  high  as  the  soft  dorsal.  Pectoral  rather 

longer  than  the  ventral,  which  latter  reaches  two-thu-ds  of  the  distance  to  the  base  of  the  anal  fin  :  soft  anal  as 
high  as  the  soft  dorsal :  caudal  lobed.  Lateral-live — tubes  distinct,  some  having  a  slightly  arborescent  base. 
Colours — olive,  with  a  darkish  blotch  on  the  side  at  the  base  of  the  caudal  fin  :  blackish  between  the  second  and 

third  dorsal  spine  ;  fins  gi'ey. 
Habitat. — Seas  of  India  and  Malay  Archipelago,  attaining  at  least  sis  inches  in  length. 

21.  Apogon  orbicularis,  Plate  XVII,  fig.  7. 

Apogo7i  orbicularis,  (Kuhl.  and  v.  Hass.)  Cuv.  and  Val.  ii,  p.  155,  and  vi,  p.  495 ;  Quoy  and  Gaun.  Voy. 

Astrol.  Poiss.  p.  648,  pi.  i,  fig.  4;  Bleeker,  Amb.  &  Coram,  p.  254,  and  Act.  Soc.  Ned.  i,  Amboina,  p.  28; 
Giinther,  Catal.  i,  p.  233,  and  Fische  d.  Sudsee,  p.  22,  pi.  xx,  fig.  D. 

Amia  orbicularis,  Bleeker,  Coram,  p.  188,  and  Nat.  Verb.  Holl.  Maats.  Weten.  3de  Verz.  DeeL  II,  No.  i, 

1874,  p.  19. 

B.  vii,  D.  C/^V,  P.  12,  V.  1/5,  A.  ̂ %,  C.  17,  L.  1.  24-26,  L.  tr.  2i/7. 

Length  of  head  2/7,  of  caudal  1/4,  height  of  body  2/5  of  the  total  length.  Eyes — diameter  2  J  to  2f  in  the 
length  of  head,  1/2  to  2/3  of  a  diameter  from  the  end  of  snout,  and  3/4  of  a  diameter  apart.  Lower  jaw  the 
longer :  the  maxilla  reaches  to  below  the  middle  of  the  orbit.  The  outer  edges  of  both  limbs  of  the  preopercle 

serrated,  as  is  also  the  shoulder-bone,  the  other  bones  of  the  head  entire.  Teeth — villiform  in  the  jaws,  vomer, 

and  palate.  Fins — second  and  third  dorsal  spines  slightly  higher  than  the  foui-th,  two-thirds  the  height  of  the 
body  and  in  length  about  equal  to  the  raj's  in  the  second  dorsal  fin.  Pectoral  as  long  as  the  head  excluding  the 
snout.  Ventrals  reach  the  anal  fin,  the  second  spine  of  which  last  is  two-fifths  the  height  of  the  body,  whilst 
the  rays  are  similar  to  those  of  the  soft  dorsal.  Caudal  forked,  its  three  outer  rays  on  either  side  rather  spinate 

and  projecting.  Lateral-line — tubes  well-developed.  Free  poi-tion  of  the  tail  slightly  longer  than  high  at 
its  commencement.  Colours — olive-brown,  a  dark  zone  round  the  body  from  in  front  of  the  first  dorsal  fin,  and 
passing  to  behind  the  ventral.  Head  spotted  with  black.  A  cloudy  band  below  the  second  dorsal  fin  :  free 
portion  of  the  tail  with  some  black  spots  and  blotches.    First  dorsal  with  some  dark  spots  :  ventral  nearly  black. 

Habitat. — Andamans,  Malay  Archipelago  and  beyond.  The  specimen  figured  (life-size)  is  from  the 
Andamans. 

22.  Apogon  Ceramensis,  Plate  XVII,  fig.  6. 
Bleeker,  Amb.  and  Ceram.  p.  256 ;  Giinther,  Catal.  i,  p.  235. 
Amia  Ceramensis,  Bleeker,  Atl.  Ich.  Perc.  t.  Iviii,  f.  1,  and  Apogonini,  p.  45. 

B.  vii,  D.  6/i,  P.  14,  V.  1/5,  A  f,  C.  17,  L.  1.  23-25,  L.  tr.  2/7. 

Length  of  head  2>\,  of  caudal  1/5,  height  of  body  Sj  in  the  total  length.  Eyes — 3j  diameters  in  length 
of  head,  3/4  of  a  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Dorsal  profile  rather  concave  over 
the  eyes.  Upper  jaw  slightly  the  longer  :  the  maxilla  reaches  to  below  the  last  third  of  the  orbit.  Both  limbs 

of  the  preopercle  serrated  along  their  outer  edges,  the  other  bones  of  the  head  and  shoulder  entire.  Teeth — 
villiform  Fins — third  dorsal  spine  is  slightly  the  highest,  and  as  long  as  the  head  behind  the  middle  of  the 
eye.  The  ventral  does  not  reach  the  anal.  Caudal  notched.  Lateral-line — tubes  well  developed,  having  lateral 
basal  enlargements.  Colours — greenish-brown  with  some  dark  spots  on  the  head :  a  narrow  blackish-brown 
band  passes  from  the  head  to  the  root  of  the  caudal  fin,  where  it  end-s  in  a  round  black  blotch :  in  its  anterior 
half  it  is  margined  on  either  side  by  a  bluish-white  streak,  which  gradually  decreases  in  width  :  there  is  a 
brownish  blotch  on  the  shoulder.  The  interspinous  membrane  between  the  second  and  third  dorsal  spines  is 
black. 

Habitat. — Nicobars,  fi-om  whence  Dr.  Stoliczka  brought  the  specimen  which  is  figured :  it  is  found  in 
the  Malay  Ai-chipelago.* 

Genus,  12 — Chbilodipterus,  (Laeep.)  Cuv.  Sf  Val. 
Paramia,  Bleeker. 

Branchiostegals  seven:  pseudobrancMcB  well  developed.    Opercles  spineless  :  preopercle  with  a  double  edge,  both 

*  Apogon  quinquevittatus. 
Blyth.  P.  A.  S.  of  Bengal,  1858,  p.  272. 
T>.  13/10,  P.  15,  A.  f,  V.  5,  L.  1.  2-t,  L.  tr.  3/10. 
Eyes — diameter  2/5  of  the  vertical  height  of  the  head.  Form  compressed  :  mouth  small.  Fins — pectoral  reaching  beyond 

the  second  lateral  band  :  the  posterior  dorsal  and  anal  fins  projecting  similarly  a.s  far  as  the  base  of  the  tail  fin.  Colours — four  vertical 
black  bands,  a  fifth  at  the  base  of  tall,  and  the  occipital  region  also  of  this  colour. 

Habitat. — Andamans,  about  1  inch  in  length.  Unless  some  typographical  error  has  occurred,  this  fish  having  three  anal  spines, 
&c.,  cannot  be  referred  to  Ajiogon. 

K 
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ofv)ltk%,  or  the  outer  only,  may  he  serrated.  Villiform  teeth  in  the  jaws,  vomer,  and  palate :  ca7i'!nes  present  generally 
in  both  jaws  and  lateral  canine-like  ones.  Two  dorsal  fins  separated  by  an  interspace,  the  first  ivith  six  spines ;  the 
anal  ivith  two.     Scales  ctenoid,*  large  and  deciduous.     Lateral-line  distinct. 

Geographical  distribution. — From  the  Red  Sea  and  East  coast  of  Africa,  through  tlie  seas  of  India  and 

the  Malay  Archipelago  to  the  Pacific.  Along  the  coasts  of  India  they  appear  to  be  most  abundant  ofi"  Sind, and  in  the  Andamans  and  Nicobars.  The  specimen  of  this  genus  recorded  from  the  Coromandel  coast  of  India, 

by  Dr.  Jerdon,  in  the  'Madras  Journal  Literature  and  Science'  (1851,  No.  39,  p.  129)  was,  as  I  have  already 
observed  (p.  57),  Apogon  multitceniatus. 

SYNOPSIS  OF  SPECIES. 

1.  Cheihxhpterus  Itneatus,  D.  6/i,  A.  |,  L.  1.  2(3.  Silvery-red  with  from  seven  to  sixteen  narrow  black 
longitudinal  bands,  and  a  dark  spot  at  the  base  of  the  caudal  fin :  first  dorsal  black  between  the  second  and 
third  spines.     Red  Sea,  East  coast  of  Africa,  and  Sind. 

2.  Cheilodtptenis  quinquelineatus,  D.  6/i-,  A.  |,  L.  1.  25.  Similar  to  the  last  with  five  bands.  Red  Sea, 
Nicobars  to  the  Malay  Archipelago. 

1.    Cheilodipterus  lineatus,  Plate  XVIII,  fig.  8  and  9  (var.  Arahictis). 

Perca  Uneata,  Forsk.  Desc.  Anim.  p.  -12,  No.  43 ;  Riipp.  N.  W.  Fische,  p.  89. 
Perca  Arahica,  Linn.  Syst.  Nat.  p.  1312. 
Cheilodipterus  lineatus,  Lacep.  iii,  p.  543,  pi.  xxxiv,  fig.  1  ;  Giinther,  Catal.  i,  p.  248  ;  Kllunz.  Verh.  z.  b. 

Ges.  Wien,  1870,  p.  717. 
Centropomus  macrodon,  Lacep.  iv,  p.  273. 
Cheilodipterus  octovittatus,  Cuv.  and  Val.  ii,  p.  163 ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  717. 
Cheilodipterus  Arabicus,  Cuv.  and  Val.  ii,  p.  165,  pi.  23. 
Cheilodipterus  heptacona,  Bleeker,  Perc.  p.  29. 
Paramia  octolineata,  Bleeker,  Atl.  Ich.  Perc.  t.  xxvii,  fig.  2,  and  Apogonini,  p.  75. 

B.  vii,  D.  6/1  P.  13,  V.  1/5,  A.  |,  C.  17,  L.  1.  26-27,  L.  tr.  3|/7|. 

Length  of  head  nearly  1/3,  of  caudal  4|  to  1/5,  height  of  body  1/4  in  the  total  length.  Eyes — diameter 
from  4J  to  1/4  in  length  of  head,  1  to  Ij  diameters  from  end  of  snout,  and  3/4  to  1  diameter  apart.  The 
maxilla  reaches  to  below  the  last  third  of  the  orbit.  Vertical  limb  of  preopercle  very  finely  serrated  in  its 
outer  edge,  as  is  also  that  of  the  horizontal  limb,  where  however  the  serrations  are  coarser  and  blunter ;  the 
other  bones  of  the  head  entire.  Teeth — canines  in  both  jaws,  and  lateral  canine-like  ones.  Fins — dorsal  spines 
weak,  the  second  and  thii'd  of  the  same  height  and  equal  to  two-thirds  of  that  of  the  body.  Pectoral  reaches  to 
above  the  anal  spines  :  ventral  two-thirds  of  the  distance  to  the  anal.  Caudal  forked.  Colours — silvery-red, 
with  horizontal  bands  along  the  head  and  body,  the  number  of  which  appears  to  increase  with  age.  In  Sind 
some  specimens  had  only  seven,  others  as  many  as  sixteen.  One  black  band  commencing  above  the  snout 
proceeds  to  the  base  of  the  first  dorsal  fin  :  a  second  arising  on  the  snout  in  common  with  that  of  the  opposite 
side  just  anterior  to  the  upper  one  and  jiasses  along  the  back  above  the  lateral-line  to  the  upper  side  of  the 
caudal  fin  :  the  third  commences  on  the  side  of  the  snout  and  passes  through  the  eye,  from  the  hind  edge  of 
which  about  four  bands  arise  and  are  continued  along  the  body  :  there  are  also  generally  two  more  from  below 
the  eye.  A  black  spot  exists, at  the  base  of  the  caudal  fin,  which  is  surrounded, by  a  light  edge.  Fins  red,  the 
first  dorsal  black  between  the  second  and  third  spines.  In  adults  intermediate  bands  appear  between  those 
described  as  existing  in  the  young. 

In  the  variety  (fig.  9)  which=(7.  Araliens,  C.V.  it  is  bright  yellow  around  the  caudal  blotch.  The 

specimen  came  fi-om  Gwadar. 
Habitat. — Red  Sta,  East  coast  of  Afi-ica,  seas  of  India,  Andamans  to  the  Malay  Arcliipelago  and 

beyond. 

2.    Cheilodipterus  quinquelineatus. 
Cuv.  and  Val.  ii,  p.  167;  Riipp.  N.  W.  Fische,  p.  89;  Lesson.  Zool.  Voy.  Duperr.  ii,  p.  237;  Bleeker. 

Mol.  p.  262  ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  716. 
Apogon  novemstriatiis,  Riippoll,  N.  W.  Fische,  p.  85,  t.  22,  f.  1. 
Chilodipterus  quinqiielineatus,  Giinther,  Catal.  i,  p.  248. 
Paramia  quinquelineata,  Bleeker,  Bouro,  p.  147,  Atl.  Ich.  Perc.  t.  xlviil,  fig.  2,  and  Apogonini,  p.  76. 

B.  vii,  D.  6/!,  P.  15,  V.  1/5,  A.  |,  C.  17,  L.  1.  25,  L.  tr.  2/7. 

Length  of  head  about  2/7,  of  caudal  1/5,  height  of  body  2/9  of  the  total  length.  Eyes — diameter  1/3  of 
length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  also  apart.  Vertical  limb  of  preopercle  serrated  along 
its  outer  edge.  Teef/t  — generic.  Fins — dorsal  spines  weak,  second  and  third  of  the  same  height,  and  about 
equal  to  half  of  that  of  the  body.     Caudal  forked.     Colours — with  a  reddish  tinge  having  five  black  bands 

*  Bleeker  has  separated  those  sjiecies  in  which  (although  their  dentition  is  similar)  the  seales  are  smaller  and  cycloid,  and  the 
caud.il  fin  convex  instead  of  emarginate,  into  a  distinct  genus,  Fseudamia. 
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along  the  side  :  and  a  black  spot  surrounded  by  a  yellow  ocellus   at  the  root  of  the   caudal  fin.     It  otherwise 
resembles  the  last  species,  of  which  it  might  be  considered  a  variety. 

Fifth  group — Grystina. 

Body  oblong  or  elevated.  Opercles  entire  or  variously  serrated.  Cleft  of  mouth  more  or  less  oblique. One  or  two  dorsal  fins. 

Genus,  13 — Dules,  Guv.  mid  Val. 

Moronophis  &  Plectroplites,  Gill :  Paradules,  pt.  Bleeker. 

BrancMostegah  six :  2^seudobranc}iice.  Eyes  of  nwderate  size.  Chin  moderately  prominent.  Preopercle 

serrated.  Opercle  with  spines,  but  destitute  of  any  membranous  lobe.  Villifonn  teeth  in  the  jaws,  vomer,  and 

palatines,  no  canines.  A  single  dorsal  fin  with  ten  spines,  having  a  deep  notch  between  the  two  last :  anal  with  three 
spines.     Scales  ctenoid  and  of  nwderate  size. 

Geographical  distributio7i. — From  the  Red  Sea  and  East  coast  of  Africa  through  the  seas  of  India  to  the 

Malay  Archipelao-o  and  beyond,  being  found  in  most  intertropical  seas,  some  being  said  to  enter  fresh  waters.* 
Uses. — Owing  to  their  small  size,  these  fishes  are  of  but  little  economic  value. 

SYNOPSIS  OF  SPECIES. 

1.  Dules  marginatus,  D.  -LA,  A.  y'^,  L.  1.  42.  An  oblique  wide  greyish  band  with  an  outer  white  margin 
across  either  caudal  lobe  :  another  along  the  top  of  the  soft  dorsal.  Seas  of  India  to  the  Malay  Archipelago  and 
beyond. 

2.  Bules  argenteus,  D.  -j-^f  q,  A.  to?tt»  L.  1.  52.  A  central  black  band  on  caudal  fin  and  two  oblique 

yellowish-black  ones  across  either  lobe :  soft  dorsal  with  a  gi-ey  band  along  its  upper  edge,  having  a  white 
outer  margin.     East  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

1.     Dules  marginatus,  Plate  XVIII,  fig.  1. 

Cuv.  and  Val.  iii,  p.  116,  pi.  52,  and  vii,  p.  474;  D'Urville,  Voy.  Pole  Sud.  Poissons,  p.  41,  pi.  iii,  f.  3; 
Bleeker,  Sumatra,  i,  p.  573;  Giinther,  Catal.  i,  p.  268,  and  Fische  d.  Sudsee,  p.  24. 

Dules  malo,  Cuv.  and  Val.  vii,  p.  479  ;  D'Urville,  1.  c.  pi.  iii,  f.  4;  Giinther,  Catal.  i,  p.  270. 
Dules  mato.  Less.  Voy.  Coq.  Zool.  ii,  p.  223. 
Dules  leuciscus,  Jenyns,  Voy.  Beagle,  Fishes,  p.  17. 
KuMia  ciliata.  Gill,  Nat.  Hist.  Soc.  Phil.  1861,  p.  48. 
Moronopsis  ciliatus,  Bleek.  Arch.  Neerl.  1872,  p.  376,  and  Atl.  Ich.  Perc.  t.  xxxviii,  f.  1,  and  1.  c.  t.  xlvi,  f.  2. 
Paradules  marginatus,  Bleeker,  Ceram.  p.  257. 

B.  vi,  D.  -La,  p.  15,  V.  1/5,  A.  ̂ ,  C.  17,  L.  1.  42,  L.  tr.  5/8. 

Length  of  head  2/7,  of  caudal  1/5,  height  of  body  4/13  of  the  total  length.  %es— diameter  2/7  of 
length  of  head,  1  diameter  fi-om  end  of  snout  and  also  apart.  The  maxilla  reaches  to  below  the  middle  of  the 
orbit.  Preorbital  very  finely  serrated  along  its  lower  margin,  most  distinctly  so  in  the  young.  _  Horizontal  limb 

of  preopercle  serrated.  Opercle  with  two  spines  of  which  the  lower  is  the  longer.  Teeth — villiform  in  jaws, 
vomer,  and  palatines.  Fins — dorsal  spines  moderately  strong,  the  fifth  the  highest  and  equal  in  length  to  the 

postorbital  portion  of  the  head,  the  tenth  is  longer  than  the  ninth:  third  anal  spine  the  longest:  caudal 

moderately  forked.  Golours — greyish  along  the  back,  becoming  silvery- white  on  the  sides  and  abdomen;  a 

greyish  band,  having  a  white  tip,  across  the  posterior  third  of  the  caudal  fin:  a  similar  but  darker  band, 

having  a  white  upper  edge,  along  the  top  of  the  soft  dorsal :  the  other  fins  tinged  externally  with  grey  and  edged 
with  white. 

Perca  ciliata,  (K.  v.  H.)  Cuv.  &  Ya,\.=Percichthjs  ciliata,  (C.  V.)  Gunther=this  species  according  to  Bleeker. 
Habitat. — Seas  of  India,  to  the  Malay  Archipelago  and  beyond,  attaining  at  least  eight  inches  in  length. 

2.     Dules  argenteus,  Plate  XVIII,  fig.  2. 
Perca  argentea,  Bennett,  Fish.  Ceylon,  p.  22,  pi.  22. 
Dules  tainiurus,  Cuv.  and  Val.  iii,  p.  114;  Bleeker,  Perc.  p.  49:  Giinther,  Catal.  i,  p.  267;  Kner,  Novara 

Fische,  p.  47. 

?  Dules  Guamensis,  Cuv.  and  Val.  vii,  p.  474 ;  D'Urville,  1.  c.  p.  42,  pi.  3,  f.  1 ;   Giinther,  Catal.  i,  p.  269. 
Dules  Bennetti,  Bleeker,  Bengal,  p.  36;  Peters,  Wiegm.  Arch.  1855,  p.  238;  Giinther,  Catal.  i,  p.  270. 
Dules  argenteus,  Klunzinger,  Verh.  z.  b.  Ges.  Wien,  1870,  p.  730 ;  Giinther,  Fische  d.  Sudsee,  p,  25, 

t.  xix,  f.  C. 
Moronopsis  tceniurus,  (Gill)  Bleeker,  Arch.  Neer.  Sc.  1872,  p.  374. 
Paradules  tcsniurus,  Bleeker,  China,  p.  139. 

B.  vi,  D.  ̂ >f<j,  P.  15,  V.  1/5,  A.  -nj'yy,  C.  17,  L.  1.  52,  L.  tr.  6/12. 

Length  of  head  nearly  1/4,  of  caudal  nearly  1/5,  height  of  body  4/15  of  the  total  length.  Eyes— 
diameter  2/5  of  length  of  head,  1/2  a  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  The  maxilla 
reaches  to  below  the  first  third  of  the  orbit.     Preorbital  very  finely  serrated  along  its  lower  edge.     Horizontal 

*  According  to  Mr.  Garrett's  observations  in  the  Fische  d.  Sjidsee,  p.  24,  these  fishes  appear  sometimes  to  prefer  fresh  water to  saline. 
K    2 
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limb  of  preopercle  regularly  and  evenly  serrated.  Opercle  witli  two  spines,  the  lower  somewliat  tte  longer. 

Teeth— YinHorm  in  jaws,  vomer,  and  palate.  J/hs— dorsal  spines  not  very  strong,  the  fifth  and  sixth  the  highest, 

and  equal  to  half  the  length  of  the  head  :  second  anal  spine  slightly  shorter  but  stronger  than  the  third :  caudal 

forked.  CoZo(t)-s— bluish,°becoming  silvery-white  on  the  sides  and  abdomen,  soft  dorsal  greyish-black  along  its 
upper  third  and  having  a  white  outer  margin :  caudal  milk-white,  with  two  oblique  yellowish-black  bands  and 
a  narrow  central  black  longitudinal  one. 

Yomiq   in  a  specimen  1^  inches  in  length,  taken  at  the  Andamans,  the  colour  dilTers  from   that  of 

the  adult ;— body  blue,  with  a  narrow  black  longitudinal  band  passing  from  the  upper  edge  of  the  orbit  along 

the  back,' nearer  to  the  base  of  the  dorsal  fin  than  the  lateral-line,  and  ending  in  the  lower  of  the  two  bands 
crossing  the  upper  lobe  of  the  caudal  fin  :  a  narrow  black  band  runs  along  the  bases  of  both  dorsal  fins,  whilst 

each  have  black  tips  :  the  anal  has  a  black  mark  on  the  front  of  its  highest  portion  :  caudal  with  one  central 
band,  and  two  oblique  ones  across  either  lobe. 

Habitat.— East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond  :  it  attains  sis  inches 
or  more  in  length. 

Sixth  group— Theraponina. 
Branchiostegals  six.  Opercle  spinate :  preopercle  serrated.  Cleft  of  mouth  somewhat  oblique.  Dorsal 

fin  single,  but  more  or  less  notched :  three  anal  spines.  Air-vessel  divided  by  a  constriction  into  an  anterior 
and  posterior  portion. 

Genus,  14 — Theratos,*  Ciw. 
Pelates,  sp.  Cuv.f 

Branchiostegals  six  :  pseudohranchia;.  Eyes  of  imderate  size.  Opercle  with  s^nnes.  Preopercle  and  sometimes 

preorhital  serrated.  Teeth  villiform  in  both  jaivs,  the  oi'ier  row  being  sometimes  the  larger:-  deciduous  ones  on  the 

vomer  and  palatines.  Dorsal  Jin  single,  but  more  or  less  notched,  having  from  eleven  to  thiHeen  spines ;  anal  with 

three.  Scales  of  moderate  or  small  si:e.  Air-vessel  divided  by  a  constriction.  Pyloric  appendages  few  or  in, moderate  numbers. 

Geographical  distribution.— From  the  Red  Sea  and  East  coast  of  Africa  through  the  seas  of  India  to  the 

Malay  Archipelago  and  Australia.  These  fishes  in  India  are  almost  strictly  marine,  but  some  are  occasionally 
found  in  brackish  water  within  tidal  influence ;  and  having  entered  during  very  high  tides,  or  in  the  monsoon 

season,  their  retm-n  to  salt  water  may  be  cut  ofi',  when  they  live  in  the  brackish  or  even  fresh  water  ponds  untd 

the  return  of  the  next  spring  tide  or  the  succeeding  year's  monsoon.  The  T.jarbua  is  frequently  captured  in  the 
Hooghly  as  high  as  Calcutta. 

Uses.— Not  esteemed  as  food,  as  they  are  reputed  to  feed  on  carrion,  but  they  are  eaten  by  the  poorest 
class  of  natives. 

The  colour-  of  these  fish  is  usually  silvery,  with  longitudinal  bands,  but  in  some  species  cross  bands  are 

present  in  the  immature.  This  may  especially  be  noticed  in  the  T.  quadrilineatiis,  whilst  in  the  adult^  the  only 

remnant  existing  of  such  is  the  black  blotch  on  the  shoulder,  which  originally  formed  a  portion  of  the  first 

body-band.  As  might  be  expected,  the  serrations  and  spmes  about  the  head  vary  with  age  :  but  it  is  worthy  of 

special  notice,  that  the  sub-  and  inter-opercles  may  be  serrated  in  some  specimens  and  yet  be  entire  in  others, 

and  this  is  most  apparent  in  the  T.  jarbua,.  The  existence  of  teeth  on  the  vomer  and  palate  appears  to  be  often 
confined  to  the  immature. 

SYNOPSIS  OF  SPECIES. 

1.  Therapon  pvia,  D.  >V(j'.  A.  -g?,,  L.  1.  90-100.  Large  teeth  at  preopercular  angle.  Four  straight, 

longitudinal  blackish-brown  bands  along  the  body :  a  dark  blotch  on  the  spinous  dorsal,  and  two  oblique  bauds 

across  either  caudal  lobe.     Seas  of  India  to  the  Malay  Ai-chipelago. 

2.  Therapon  jarbiM,^).  V-W .  A. -j^-j-,  L.  1.  80"-90.  Serrations  at  preopercular  angle  strong,  but  pretty 
even.  Three  longitudinal,  convex,  reddish-brown  bands  along  the  body  :  a  dark  blotch  on  the  spinous  dorsal  : 

two  oblique  bands  across  either  caudal  lobe.  Red  Sea,  East  coast  of  Africa,  seas  of  India,  to  the  Malay 
Archipelago  and  beyond. 

3.  ̂Therapon  quadrilineatm,  D.  ̂  Viy  %  A-  rV-  L.  1.  70.  Sen-ations  at  preopercular  angle  strong,  but  pretty 
even.  Four  or  five  horizontal  blackish  bands  along  the  body  :  a  black  blotch  on  the  spinous  dorsal,  another  on 
the  shoulder :  no  bands  on  the  caudal.     Seas  of  India  to  the  ]\Ialay  Archipelago  and  China. 

4.  Therapon  theraps,  D.  (Js';l^^  A.  |,  L.  1.  50-5.5.  Evenly  serrated  on  its  preopercular  angle.  Thi-ee  or 
four  horizontal  blackish-brown  bands  along  the  body  :  two  across  either  caudal  lobe.  East  coast  of  Africa,  seas 
of  India  to  the  Malay  Archipehigo  and  beyond. 

1.    Therapon  puta,  Plate  XVIII,  fig.  3. 
Perea  Jceelputa,  Russell,  Fish.  Vizag.  ii,  p.  19,  pi.  126. 

Therapon pida,  Cuv.  and  Val.  iii,  p.  131,  Reg.  Anim.  111.  Poissons.  pi.  xii,  fig.  2  ;  Bleeker,  Perc.  p.  50. 

*  Sabali-za,  Mngh. 

t  Bleeker  divides  this  genus  by  adopting  the  following,  with  reference  to  their  dentition,  an  sub-genera  : 
1.  JJatnia;  teeth  in  jaws  conical,  entire,  and  in  many  rows. 
2.  Pelates;  teeth  in  jaws  conical,  entire,  in  3  rows  in  the  upjier  and  2  in  the  lower  jaw. 
3.  Helotes;  teeth  iu  the  jawa  in  many  rows,,  and  tricuspidate. 
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Therapon  ghehul,  (Ehren.)  Cuv.  and  Val.  iii,  p.  133 ;  Bleeker,  Perc.  p.  51 ;  Giinther,  Catal.  i,  p.  281 ; 
Kliinz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  728.  __ 

Therapon  trivitiatus,  Giinther,  Catal.  i,  p.  280;  Day,  Fisli.  Malabar,  p.  1<  ;  Kner,  Novara  iische,  p.  4.:); 
Bleeker,  Therapons,  1872,  p.  37.5. 

Kove  keetchaii,  Tam.  (Madras)  :  Keelputa,  Tel. :  Keetchan,  Tarn,  and  Mai. 

B.  vi,  D.   1 V^  S  P.  15,  V.  1/5,  A.  ̂ ?^,  C.  17,  L.  1.  90-100,  L.  tr.  13-14/24,  Crec.  pyl.  7,  Vert.  10/13. 

Length  of  head  1/4  to  41,  of  caudal  1/5,  height  of  body  1/4  in  the  total  length.  %es— diameter  3J  to  31 
in  leno-th  of  head,  1  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  The  maxilla  reaches  to  below  the 

anterior  edge  of  the  orbit.  Preopercle  with  five  or  six  strong  denticulations  on  its  vertical  limb,  the  second 

above  the  lowest  being  generally  the  largest,  whilst  the  two  inferior  are  larger  than  the  superior  ones,  the 

sen-ations  are  also  continued  along  its  horizontal  limb.  Sub-  and  inter-opereles  entire.  Opercle  with  two 

spines,  the  inferior  the  longest  and  strongest,  and  about  equal  to  the  largest  of  those  on  the  preopercle. 

Shoulder-bone  serrated  (or  crenulated),  as  is  also  the  one  in  the  axilla  but  more  strongly  so.  Teeth — viUiform  in 

the  jaws  with  an  outer  enlarged  row,  rudimentary  ones  present  on  the  vomer  and  palate  in  the  young,  but  lost  as 

ao-e  advances.  J'ujs— dorsal  spines  rather  slender,  the  foui'th  to  the  sixth  about  eqwal  and  the  longest,  higher 

than  the  rays  and  equal  to  about  3/5  of  the  height  of  the  body,  fi-om  whence  they  decrease  to  the  last  but  one, 
the  last  beiuo-  a  little  higher.  Pectoral  as  long  as  the  head  behind  the  middle  of  the  eye.  Second  anal  spine  a 

little  shorter°than  the  third,  which  equals  from  1/2  to  4/9  the  height  of  the  body  :  caudal  emarginate.  Colours— 
greyish,  with  three  or  four  longitudinal  straight  blackish-brown  bands :  spinous  portion  of  dorsal  in  its  upper 

three  quarters  blackish  between  the  third  or  foui-th  and  seventh  or  eighth  spines.  Two  oblique  bands  pass 

across  the  upper  caudal  lobe,  and  one,  sometimes  two,  across  its  lower  one.  The  young  are  similar  to  the  adult, 

except  that  they  look  as  if  light  spots  were  present  along  the  interspace  between  the  first  three  horizontal  bands, 

giving  the  appearance  of  sinuous  oblique  dark  bands. 
Eahitat. — Seas  of  India  to  the  Malay  Ai-chipelago. 

2.    Therapon  jarbua,  Plate  XVIII,  fig.  4. 

Scimna  jarlua,  Forsk.  Desc.  Anim.  p.  50;   Gm.  Linn.  p.  1303;  Shaw,  Zool.  iv,  p.  541. 
Holocentrus  servus,  Bloch,  t.  238,  f.  1. 
Holuceiitrus  jarbua,  Lacep.  iv,  pp.  348,  355. 
Grammistes  servus,  Bl.  Schn.  p.  185. 

Coius  tr'wiUatns,  Ham.  Buch.  Fish.  Ganges,  pp.  92,  370, 

Therapon  Timoriensis,  Quoy  and  Gaim.  Voy.  Uran.  Poiss.  p.  .3'41. 

Therapon  servus,  Cuv.  and  Val.  iii,  p.  125,  and  vii,  p.  479 ;  Riippell,  N".  \V.  Fische,  p.  95  ;  Bleeker,  Perc. 
p.  50,  and  Atl.  Icli.  Perc.  t.  xxxiv,  f.  2  ;  Richards.  Ann.  and  Mag.  Nat.  Hist,  ix,  p.  125  ;  Giinther,  Catal.  1,  p.  278, 

and  Fische  d.  Sudsee,  p.  26  ;  Day,  Fish.  Malabar,  p.  18  ;  Kner,  Novara  Fische,  p.  45. 

PterapoH  trii-ittatus,  Gray  and  Hardw.  Ind.  Zool.  (from  H.  B.  Mss.) 
Therapon  trivittatus.  Cantor.  Catal.  p.  19. 
Therapon  jarbua,  Klunzinger,  Verh.  z.  b.  Ges.  Wien,  1870,  p.  729. 
Therajjon  (Datnia)  jarbua,  Bleeker,  Therapons,  1872,  p.  377. 

FaUu  keetchan,  Tam. :  Gahnu,  Ooriah  :  Nga-sabasa-sa,  '  Paddy  eating  fish,'  Arrac. :  Boorgooni  and  Jeerpye, 
Beng-Chitt. 

B.  vi,  D.  W-tV,  P-  13,  V.  1/5,  A.  t^V-  ̂ -  17,  L.  1.  80-90,  L.  tr.  15/30,  Vert.  10/15. 

Length  of  head  from  3/11  to  1/4,  of  caudal  1/5,  height  of  body  ̂   to  3%  in  the  total  length.  Eyes- 
diameter  3I  to  1/4  in  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  The  maxUla  reaches  to 

below  the  first  third  of  the  orbit.  Preorbital  moderately  serrated  in  the  last  two-thirds  of  its  lower  edge. 

Vertical  limb  of  preopercle  with  fi-om  12  to  14  serrations,  the  two  at  its  rounded  angle  being  much  the  strongest, 

alono'  the  lower  limb  are  about  eight  weaker  ones.  Sub-  and  inter-opercles  with  fine  serrations  at  their 

approximating  edges,  which  may  or  may  not  be  blunted  with  age,  those  from  the  Malabar  coast  appear  to  be 

the  most  strongly  serrated.  Upper  opercular  spine  small,  the  lower  large  and  strong,  and  its  length  equal  to 
about  two-thirds  of  the  diameter  of  the  orbit.  Shoulder-bone,  also  the  one  in  the  axilla,  serrated,  very  strongly 

so  in  the  young.  Teeth— an  outer  somewhat  enlarged  row  iu  the  jaws,  fine  ones  likewise  generally  present  on 

the  vomer  ancf  palatines,  more  especially  in  the  young.  J'//(,s— dorsal  spines  moderately  strong,  the  tliird  and 
fourth  the  longest,  of  about  the  same  height  and  equal  to  half  that  of  the  body  below  them  :  second  anal  spme 

usuaUy  the  strongest,  and  sUghtly  shorter  than  the  third  :  caudal  forked.  Colours— hac'k  bluish-grey,  becoming white  on  the  abdomen,  with  a  tinge  of  gold  along  the  cheeks  and  snout.  Three  longitudinal  reddish-brown 

bands,  having  a  sHght  convexity  downwards,  pass  along  the  body  :  the  upper  from  ia  front  of  the  dorsal  spmes 

to  the  eio-hth  or  ninth  :  the  second  from  the  occiput  to  the  end  of  the  soft  dorsal  having  reached  the  lateral-line 

in  its  concave  course  :  the  third  from  the  back  of  the  head  to  the  lower  opercular  spine,  and  continued  m  a 

curved  direction  to  the  centre  of  the  caudal  fin.  Sometimes  a  fourth  band  is  present  along  the  abdomen. 

Ventral  and  anal  with  a  yellow  tinge  along  their  centres.  Dorsal  interspinous  membrane  milk-white,  with  a 

black  mark  in  its  upper  two-thirds  between  the  third  and  sixth  spines  :  a  second  commences  at  the  eighth 

spine,  and  is  continued  along  the  whole  base  of  the  soft  dorsal :  upper  edge  of  first  three  dorsal  rays  tipped 

with  black  :  caudal  with  two  oblique  bands  across  each  lobe :  eye  yellowish-red.. 
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In  the  younrj  there  are  two  strong  spines  at  the  preopercular  angle. 
Dr.  Klunzinger,  I.e.  observes  upon  having  ovAy  found  10  spines  in  the  first  dorsal  fin.  Dr.  Giinther, 

'  Fische  d.  Sudsee,'  p.  2G,  in  answer  to  this,  remarks  that  during  a  London  fog  he  has  found  11.  I  may  complete 
the  discussion  by  stating  that  in  my  collection  I  have  specimens  representing  both  numbers. 

Col.  Tickell,  MS.  remarks  that  this  fish  is  termed  the  Paddy  or  rice  eater  in  Ai-racan,  in  consequence  of 
the  yomig  lacing  so  frequently  found  in  the  inundated  rice  or  paddy-fields. 

Habitat — From  the  Red  Sea  and  East  coast  of  Africa  through  the  seas  and  estuaries  of  India  to  the 
Illalay  Archipelago  and  north  coast  of  Australia.  It  is  a  common  fish,  attaining  12  or  13  inches  in  length. 
Hamilton  Buchanan  left  an  excellent  figure  of  this  fish  illustrative  of  his  Coins  trivittatus :  it  is  labelled 
Holocentrus  kafkaya,  and  was  reproduced  by  General  Hardwicke.  The  species  is  not  uncommon  at  Calcutta  in 

the  tidal  Hooghl)*,  whilst  the  T.  puta,  to  which  Buchanan's  description  has  been  refen-ed,  does  not  appear  to 
ascend  so  high,  although  I  have  taken  it,  along  with  other  marine  fishes,  in  the  Sunderbunds. 

3.     Therapon  quadrilineatus,  Plate  XVIII,  fig.  5. 
Holocentrus  quadrilineatus,  Bloch,  t.  238,  fig.  2. 

Pristipoma  sexlineaturn,  Quoy  and  Gaim.  Voj-.  Frcyc.  Poiss.  p.  320. 
Therapon  quadrilineatus,  Cuv.  and  Val.  iii,  p.  131 ;  Richards.  Ich.  China,  p.  239 ;  Bleeker,  Perc.  p.  51 ; 

Giinther,  Catal.  i,  p.  282 ;  Kner,  Kovara  Fische,  p.  46. 
Therapon  xanthurus,  Cuv.  and  Val.  iii,  p.  135. 
Pelates  sexU)ieatH.';,  quadrilineatus,  et  quinqueUnefitus,  Cuv.  and  Val.  iii,  p.  146,  pi.  5.5  ;  Less.  Voy.  Coq.  ii, 

p.  223;  Cuv.  Reg.  An.  lllus.  Poiss.  pi.  xii,  fig.  1  ;  Griff.  An.  King.  Fish.  t.  xii,  fig.  1. 
Helotes  polytcenia,  Bleeker,  Halmah,  p.  53  and  Atl.  Ich.  Perc.  t.  xxvi,  f.  1. 
Therapon  Cuvieri,  Bleeker,  Timor,  p.  211 ;  Giinther,  Catal.  i,  p.  282. 
Therapon  sexlineatus,  Steindach.  Fischf.  Port  Jackson,  Sitz.  Ak.  Wiss.  liii,  p.  429. 
Therapon  (Pelates)  quadrilineatus,  Bleeker,  Therapons,  1872,  p.  389. 

B.  vi,  D.  1  Vo'".  P-  15,  V.  1/5,  A.  ̂ ,  C.  17,  L.  1.  70,  L.  tr.  13/26,  Ckc.  pyl.  18. 

Length  of  head  1/4,  of  caudal  1/6,  height  of  body  1/4  of  the  total  length.  Eyes — diameter  1/3  of  length 
of  head,  2/3  of  a  diameter  from  end  of  snout,  and  also  apart.  The  maxilla  reaches  to  below  the  front  edge  of 
the  orbit.  Preorbital  slightly  serrated  on  its  lower  border.  Preopercle  serrated  along  both  limbs,  coarsest  at 
its  rovmded  angle,  becoming  indistinct  along  its  horizontal  limb.  Sub-  and  inter-opercles  entire.  Opercle 
with  two  rather  weak  spines.  Shoulder-bone  entire,  that  in  the  axiUa  serrated.  Teeth — villiform  in  3  rows  in 
the  upper  and  two  in  the  lower  jaw,  and  having  the  external  row  iu  the  maxilla  enlarged.  Fins — dorsal  spines 
moderately  strong,  becoming  highest  about  the  fifth,  which  equals  half  the  height  of  the  body  below  it :  second 
anal  spine  strongest,  the  third  the  longest :  caudal  emarginate.  Pyloric  appendages — very  short.  Colours — 
sUvery,  with  five  horizontal  black  bands,  the  first  to  the  anterior  portion  of  the  soft  dorsal :  the  second  to  the 

end  of  its  base  :  the  third  to  the  upper  third  of  the  base  of  the  caudal :  the  foui-th  to  its  lower  third  :  the  fifth 
(sometimes  absent)  to  the  end  of  the  base  of  the  anal.  A  large  black  blotch  on  the  shoulder.  Dorsal  fin  with 
a  black  blotch  between  its  third  and  seventh  spines,  a  black  mark  along  the  middle  of  the  soft  dorsal,  and  a 
black  tip.  Pectoral  canary  colour,  as  is  also  the  ventral  and  anal,  the  last  of  which  is  darkest  externally,  and 
has  a  dark  basal  band  :   caudal  yellowish  with  a  dark  edge  but  no  bands. 

The  young  have  six  light  vertical  cross  bands,  four  times  as  wide  as  the  ground  colour,  passing  from  the 

back  to  the"  fourth  horizontal  band  ;  they  are  distinct  in  the  specimens  up  to  3|  inches  in  length.  The  black shoulder  blotch  in  the  adult  is  the  upper  portion  of  the  first  body  band. 
Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  China ;  attaining  at  least  6  inches  in  length. 

4.     Therapon  theraps,  Plate  XVIII,  fig.  6. 

Therapon  theraps,  Cuv.  and  Val.  iii,  p.  129,  pi.  53;  Bleeker,  Perc.  p.  50,  and  Atl.  Ich.  Perc.  t.  xliii,  fig.  1  ; 
Richards.  Ann.  Nat.  Hist.  1842,  p.  126;  Riipp.  N.  W.  Fische,  p.  95;  Giinther,  Catal.  i,  p.  274,  and  Fische  d. 
Sudsee,  p.  26 ;  Day,  Fish.  Malabar,  p.  19 ;  Kner,  Novara  Fische,  p.  44 ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870, 

p.  728. 
Therapon  ohscurvs,  Cuv.  and  Val.  iii,  p.  135;  Cantor,  Catal.  p.  20;   Giinther,  Catal.  i,  p.  275. 
Therapon  squalidus,  Cuv.  and  Val.  iii,  p.  136  (Ca?c.  pyl.  13?)  ;  Giinther,  Catal.  i,  p.  275. 
Therapon  transversus,  Cuv.  and  Val.  iii,  p.  136  (Cfec.  pyl.  11  ?) 
Therapon  cinereus,  Cuv.  and  Val.  iii,  p.  138  (Cebc.  pyl.  10  ?)  ;  Giinther,  Catal.  i,  p.  276. 
?  Datnia  virgata,  Cuv.  and  Val.  vii,  p.  480. 
f  Therapon  rulricatus,  Richards.  Ann.  Nat.  Hist.  1842,  p.  127. 
f  Therapon  virgatns,  Giinther,  Catal.  i,  p.  276. 
Therapon  (Datnia)  theraps,  Bleeker,  Therapons,  1872,  p.  379. 
Kutta  keetchan,  Tam. 

B.  vi,  D.  ',V;'  U,  P.  15,  V.  1/5,  A.  I,  C.  17,  L.  1.  50-55,  L.  r.  |^:Af,  L-  tr.  11/16,  Vert.  10/15,  Ciec.  pyl. 
(7  Kner.) 

Length  of  head  1/4,  of  caudal  2/11  to  1/5,  height  of  body  2/7  of  the  total  length.  Eyes — diameter  3|- 
to  3\  in  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.     The  maxilla  reaches  to  below  the  first 
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third  of  the  orbit.  Preorbital  very  finely  serrated  on  its  lower  edge  in  the  adult  but  more  distinctly  in  the 

young.  Preopercle  nearly  evenly  serrated,  most  coarsely  at  its  angle:  sub-  and  inter-opercles  entire,  in 
some  of  the  young  they  are  rough  or  even  serrated  at  their  approximating  edges.  Lower  opercular  spine  the 

longer,  about  2/3  as  long  as  the  orbit,  but  not  equalling  the  length  of  T.jarhiia.  Teeth— \il\iiorm  in  the  jaws, 
with  an  outer  somewhat  enlarged  row  :  deciduous  ones  present  in  the  young  on  the  vomer  and  said  also  to 

exist  on  the  palate.  Shoulder-bone  serrated,  and  two  or  three  strong  spines  on  the  bone  at  the  axilla.  Fins — 
dorsal  spines  modei-ately  strong,  the  fourth  slightly  the  longest  and  equal  to  half  the  height  of  the  body  below 

it,  their  length  decreases  to  the  last  but  one,  which  is  only  two-thirds  or  three-fourths  as  high  as  the  last : 

second  anal  spine  the  strongest,  but  rather  shorter  than  the  third  :  caudal  emarginate.  Scales — above  the 
lateral-line  a  Kttle  smaller  than  those  below  it.  Colours — silvery,  with  four  horizontal  blackish-brown  lines, 

the  first  from  the  second  to  the  last  dorsal  spine  leaving  a  narrow  yellow  intervening  space  between  them  :  the 

second  from  the  nape  to  the  last  few  dorsal  rays,  and  ending  by  being  continued  on  to  the  fin  as  well  as  joining 
the  line  below  it :  the  third  (which  is  often  the  last)  from  the  snout  to  upper  part  of  the  tail :  the  lowest  (often 

absent)  from  the  base  of  the  pectoral  to  the  lower  caudal  lobe.  Dorsal  fin  with  a  black  blotch  between  its 

third  and  its  seventh  spines,  and  a  dark  band  along  the  upper  portion  of  the  rays.  An  horizontal  black  band 
alono-  the  first  half  of  the  anal  fin.  Caudal  with  two  obliijue  bands  across  its  lower  lobe,  and  two  also  across 

its  upper,  the  superior  of  which  is  interrupted  in  the  adnlt,  the  lobe  has  likewise  a  black  tip. 
In  the  yoHiiq  the  colours  are  much  darker,  and  due  to  innumerable  fine  brown  spots  they  appear  as  if 

they  were  dark  witli  two  light  bands  only  half  the  width  of  the  darker  ones.  The  anal  fin  has  two  large  black 

spots,  one  on  the  interspinous  membrane"  and  continued  on  to  the  first  three  rays  :  the  second  is  confined  to  the last  three  rays.     A  large  black  shoulder  spot  is  sometimes  visible.     There  are  teeth  on  the  vomer. 

Variety. — In  a  small  specimen  from  Madras,  2^  inches  long,  there  are  D.  V"'  ̂ ^^  tw  S^'st  spines 
apparently  being  absent,  it  is  otherwise  identical  with  the  young  of  this  species. 

Therapon  cinereus  (Cuv.  and  Val.)  Giinther  in  the  British  Museum  is  this  species,  in  which  the  bands, 

though  very  faint,  may  still  be  traced  :  as  the  condition  of  the  specimen  is  good,  either  it  must  have  been 
somewhat  of  an  albino  variety,  or  else  it  has  been  kept  in  such  a  light  that  etiolation  has  resulted. 

Ealita.t.—'Ea.st  coast  of  Africa,  seas  of  India,  through  the  Malay  Archipelago  to  China,  attaining  at  least 
six  inches  in  length. 

Genus,  15 — Datxia,  Cwv.  and  Val. 

Mesojmstis,  sp.  Bleeker. 

BrancMostegals  six  :  2)seudohranclnre.  Body  elevated,  with  a  somewhat  rectangular  or  concave  profile :  snout 

pointed  and  somewhat  produced.  Eyes  of  moderate  size.  Opercle  ivith  spines:  preopercle  serrated.  Teeth  villiform 

in  hoth  jaws:  palate  edentulous.  Dorsal  fin  single,  hut  slightly  notched,  sjnnes  strong  (12-13)  and  occupying  a 
considerable  amount  of  the  length  of  the  fin:  anal  ivith  three  spines.     Scales  of  moderate  size. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Vatnia  argentea,  D.  \%,  A.  f ,  L.  1.  5G.  Second  anal  spine  strong.  Seas  of  India  to  the  Malay 
Archipelago. 

Datnia  argentea,  Plate  XVIII,  fig.  7. 

Vatnia  argentea.  Cuv.  and  Val.  iii,  p.  139,  pi.  54;  Bleeker,  Perc.  p.  52. 
Mesopristis  inacracanthus,  Bleeker,  Batavia,  p.  623. 

Datnia  cancelloides,  Bleeker,  Sumatra,  p.  247  (young'). Therapon  argenteus,  Giinther,  Catal.  i.  p.  283. 
Therapon  (Datnia)  argenteus,  Bleeker,  Therapons,  1872,  p.  382  (not  Kner.) 

B.  vi,  D.  \%,  P.  14,  V.  1/5,  A.  I,  C.  17,  L.  1.  56,  L.  tr.  30-35,  Crec.  pyl.  11. 

Length  of  head  1/4,  of  caudal  1/5,  height  of  body  1/3  to  3J  in  the  total  length.  iJi/^s— diameter  1/4  of 
length  of  head,  \\  diameters  from  end  of  snout,  and  4/5  of  a  diameter  apart.  The  maxilla  does  not  quite 
extend  to  beneath  the  anterior  edge  of  the  orbit.  Snout  pointed.  Preorbital  serrated  along  the  last  half  of 
its  lower  edge.  Preopercle  serrated  along  its  vertical  margin.  Teeth — villiform  in  jaws,  none  on  the  palate. 
Fins — fom-th  and  fifth  dorsal  spines  the  longest  and  rather  more  than  half  the  height  of  the  body :  second  anal 
spine  very  strong,  longer  than  the  third,  and  exceeding  the  length  of  the  longest  in  the  dorsal  fin  :  caudal 

notched.  CoZoMre^silvery,  darkest  along  the  back  :  a  nan-ow  black  outer  edge  to  the  dorsal  fin  :  a  band  along 
the  middle  of  f^ie  anal,  which  also  has  a  dark  margin. 

The  young  appear  to  have  longitudinal  bands. 
As  Cuvier  observes,  this  fish  has  a  more  elevated  body  than  in  the  tj'pical  Therapons,  a  somewhat  concave 

profile,  and  pointed  snout,  the  dorsal  spines  being  stronger  and  their  bases  occupying  a  comparatively  greater 
extent  of  the  back  than  the  rays,  and  there  being  a  very  slight  notch  between  the  last  two.  In  fact  it  is  his 
first  species  of  Datnia,  a  genus  which  some  Ichthyologists  consider  ought  not  to  be  retained. 

Hahitat. — Cape  seas,  geas  of  India  to  the  Malay  Archipelago  and  beyond.  I  never  obtained  it  in  India, 
saw  it  in  a  local  collection  there,  or  observed  any  figure  of  it  amongst  drawings  of  Indian  fishes,  but  as  it  is 
found  in  the  Malay  Archipelago,  stray  ones  may  very  possibly  be  occasionally  captured  on  the  coast  of  India. 
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Genus,  16 — Helotes,  Cm. 

Branc7doi>tegals  six.  Eyes  of  moderate  size.  Cleft  of  mouth  rather  smaZZ,  jaws  nearli/  equal  in  front. 
Preojierde  serrated  ;  operele  ivith  weak  spines.  The  outer  row  of  teeth  in  the  jaws  having  a  small  lohe  on  each  side  : 
palate  edentidoiis.  Dorsal  fin  single,  not  deeply  notched,  having  twelve  spines ;  anal  with  three.  Scales  small,  ctenoid. 
Air-vessel  divided  by  a  constriction  into  an  anterior  and  posterior  portion.     Pyloric  ajipendages  in  moderate  numbers. 

Geographical  distribution. — Ceylon*  ?  to  the  Malay  Archipelago  and  beyond. 

Sixth  group — PristipomatidsB. 
Branchiostegals  from  five  to  seven.  Preopercle  serrated  or  entire.  Mouth  moderately  protractile. 

Teeth  in  the  jaws.    Three  anal  spines.    Air-vessel  destitute  of  any  constriction. 

Genus,  17 — Peistipoma,  Cuv. 

Genyfremus,  Genyatremus,  Anisotremus  and  Pristocantharus,  Gill :  Htrmulopsis,  Steind. 
Branchiostegals  seven :  pseudobranehicB.  Body  oblong,  compressed.  Eyes  of  moderate  size.  Cleft  of  raouth 

horizontal :  gape  not  very  wide :  premaxillaries  moderately  protusible :  jaws  of  nearly  equal  length :  a  central 
longitudinal  and  deep  groove  below  the  symphysis  of  the  loieer  jaw,  and  two  small  open  pores  under  the  chin :  n» 
barbels.  Preopercle  serrated :  operele  with  indistinct  points.  Teeth  in  the  jaws  villiform  without  canines :  palate 
edentulous.  Dorsal  with  from  eleven  to  fourteen  spines,  and  sometimes  having  a  deep  notch  between  the  last  two : 
anal  with  three  spines.  Vertical  fins  scaleless  or  only  so  along  their  bases.  Scales  ctenoid  and  of  moderate  or  small 
size,  piresent  on  the  head,  including  the  preorbital  and  lower  jaw.  Air-vessel  simpile,  destitute  of  any  constriction. 
Pyloric  appendages  few. 

Geographical  distribution. — All  tropical  seas  and  likewise  found  in  the  Mediterranean  :  the  young  of  the 
Indian  species  are  often  taken  in  backwaters. 

Uses. — Fair  as  food  but  not  much  esteemed  :  the  air-vessel  in  some  places  collected  as  isinglass.  Many 
breed  about  April  or  May. 

SYNOPSIS  OF  SPECIES. 

1.  Pristipoma  stridens,  D.  Ts-^rE^  -A--  !>  L-  i"-  VcJW-  Purp'^*^^  ̂ "^  ̂ he  hack,  becoming  white  on  the 
abdomen.  Three  golden  bauds  along  the  body  and  a  dark  mark  on  the  upper  third  of  the  operele.  Red  Sea, 
along  the  Meckran  coast  to  Sind. 

2.  Pristipoma  olivaceum,  D.  if,  A.  -^,  L.  r.  |-f .  Olive-grey,  the  head  glossed  with  purple  :  a  black 
mark  on  the  operele.     Beloochistan  and  Sind. 

3.  Pristipoma  furcatum,  D.  ̂ Vs'^  -A--  tV'  ̂ -  ̂-  55-60.  Silvery,  with  six  sinuous  blackish-brown  bands, 
three  of  which  are  above  the  lateral-line  :  a  dark  mark  on  the  operele  :  spinous  dorsal  with  three  rows  of  brown 
spots  and  a  dark  edge  :  upper  half  of  dorsal  dark,  and  a  band  along  the  anal.  Seas  of  India  to  the  Malay 
Archijjelago. 

4.  Pristipoma  hasta,  D.  tsJj-j,  A.  y'!^,  L.  1.  4-5-60.  Four  or  five  lines  of  dark  grey  along  the  sides, 
sometimes  coalescing  and  forming  bands  :  two  or  three  rows  of  spots  along  the  dorsal  fin.  Red  Sea,  East  coast 
of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

5.  Pristipoma  Commersonii,  D.  -fi,  A.  f,  L.  1.  60.  Sinuous  rows  of  black  dots  over  upper  two-thirds  of 
body,  and  several  rows  along  the  dorsal  fin.     Madras. 

6.  Pristipoma  macv.latum,  D.  ittS-tT'  ̂ -  f  •>  ̂-  1-  52-56.  Greyish,  becoming  white  beneath  :  a  black 
band  over  the  nape,  and  six  black  blotches  along  the  side,  three  above  and  three  below  the  lateral-line,  not 
forming  bands  but  placed  like  squares  on  a  chess  board.  Red  Sea,  East  coast  of  Africa,  through  the  seas  of 
India  to  the  Malay  Archipelago  and  beyond. 

7.  Pristipoma  Dassumieri,  D.  -LJ,  A.  f ,  L.  L  50-54.  Greyish,  becoming  lighter  below :  two  golden 
lateral  bands  :  fins  with  dark  edges.     Seas  of  India. 

8.  Pristipoma  guoraka,  D.  yll-ff,  A.  y?-g-,  L.  1.  4:5-47.  Silvery,  an  olive  spot  on  the  operele.  Seas  of 
India  to  the  Malay  Archipelago. 

9.  Pristipoma  operculare,  D.  W,  A.  f ,  L.  1.  57.  Silvery,  with  a  black  blotch  at  the  posterior-superior 
angle  of  the  operele  :  upper  half  of  the  body  with  numerous  black  spots,  sometimes  forming  undulating  bands  ; 
a  dark  spot  at  the  base  of  each  dorsal  spine  and  ray.     East  coast  of  Africa  to  Sind. 

1.    Pristipoma  stridens,  Plate  XVIII,  fig.  8. 
Scicena  stridens,  Forsk.  p.  50. 
Perca,  stridens,  Bl.  Schn.  p.  87. 
Pristipoma  simmena,  Cuv.  and  Val.  v,  p.  260. 
Pristipoma  stridens,  Riippell,  N.  W.  Fisehe,  p.  122,  t.  31,  f.  1;  Giinther,  Catal.  i,  p.  300;  Klunzinger, 

Fische  Roth.  Meeres,  Verb.  z.  b.  Ges.  Wien,  p.  732. 

*  In  the  list  of  the  Acanlhopterrpian  fishes  of  Ceylon,  prepared  by  Dr.  Giinther  (Sir  E.  Tennent's  Nat.  Hist,  of  Ceylon,  1861, 
p.  360),  is  Helotes  polytwnia  Bleeker,  as  tliat  species  =  Thcrapon  quadrilineatus,  I  conclude  that  Dr.  Giinthcr's  species,  which  1  have not  seen,  may  be  identical. 
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B.  vii,  D.  -}-H.  P-  17,  V.  1/5,  A.  !•,  C.  17,  L.  r.  Vs-W,  L-  t^-  8-9/18,  Caoc.  pyl.  5-6. 

Length  of  liead  1/4,  of  caudal  1/6,  height  of  body  1/4  of  the  total  length,  i/f/es— diameter  2/7  to  1/4 

of  length  of  head,  1  to  1^  diameters  from  end  of  snout,  and  1  apart.  Upper  profile  of  head  somewhat 

rounded :  jaws  of  about  equal  length.  The  maxilla  reaches  to  below  the  front  edge  or  first  third  of  the  orbit. 

Vertical  margin  of  preopercle  oblique,  angle  rounded,  serrated  in  its  whole  extent,  its  two  or  three  lowest 

serrations  the  strongest :  horizontal  limb  entire,  as  are  also  the  sub-  and  inter-opercles.  Shoulder-bone  serrated, 

yeei/i— villiform  in  jaws,  the  outer  row  being  slightly  the  largest.  Kits— dorsal  interspinous  membrane 

moderately  notched,  the  spines  slender,  the  fifth  the  highest  and  half  as  long  as  the  head.  Pectoral  as  long  as 

the  head  without  the  snout.  Second  anal  spine  stronger  than,  but  not  quite  so  long  as  the  third,  which  equals 

4/11  of  the  height  of  the  body  :  caudal  forked  in  its  last  third.  Golours— they  much  resemble  those  of  a  Therapon, 

purpKsh  on  the  back  becoming  dirty  white  on  the  abdomen,  a  golden  band  from  the  occiput  to  the  end  of  the 
base  of  the  soft  dorsal :  a  second  from  the  shoulder  passes  along  the  lateral-line  to  be  lost  on  the  summit  of  the 

free  portion  of  the  tail :  a  third  from  the  eye  to  the  middle  of  the  caudal  fin  :  a  dark  mark  at  the  upper  third 

of  the  opercle :  dorsal  interspinous  membrane  covered  with  fine  black  spots,  outer  edge  and  also  that  of  the 
caudal  and  anal  stained  grey  :  many  fine  dots  over  the  head  and  body. 

Variety. — At  Aden  I  procured  a  variety  of  this  species,  which  was  nearly  black,  from  the  numerous  dark 
spots  all  over  it.  ... 

Habitat. — Red  Sea,  along  the  Meckran  coast,  and  very  common  at  Kurrachee  in  Smd  :  attaimng  at  least 
6  inches  in  length. 

2.  Pristipoma  olivaceum,  Plate  XIX,  fig.  1. 
B.  vii,  D.  il,  P.  17,  V.  1/5,  A.  -A-,  C.  17,  L.  1.  55,  L.  r.  ff,  L.  tr.  9/15,  Caac.  pyl.  6. 

Length  of  head  4/15  to  1/4,  of  caudal  2/11  to  1/6,  height  of  body  3/10  to  1/3  of  the  total  length.  Ej/es— 
diameter  2/7  to  1/4  of  length  of  head,  1  diameter  from  end  of  snout,  and  1^  apart.  Dorsal  profile  more  convex 

than  that  of  the  abdomen  :  body  compressed.  The  maxilla  reaches  to  below  the  posterior  nostrU  or  even 

front  edge  of  the  eye.  Vertical  limb  of  preopercle  emarginate,  its  angle  rounded,  and  the  whole  strongly 

serrated  :  a  deep  groove  below  and  behind  the  symphysis  of  the  lower  jaw  and  two  open  pores.  Teeth— \i\Wovm. 

in  both  jaws:  the  outer  row  rather  the  largest,  i^f'jjs— dorsal  spines,  the  fourth  the  highest  and  equal  to  half 
the  length  of  the  head,  the  interspinous  membrane  notched.  Pectoral  pointed  and  nearly  as  long  as  the  head  : 

second  anal  spine  the  strongest,  and  nearly  as  long  as  the  third  which  equals  the  eighth  of  the  dorsal  fin. 

Caudal  emarginate.  Scales— in  oblique  rows  above  and  horizontal  ones  below_  the  lateral-line.  Ca;cal 

Ofpendages— six  which  are  rather  long  and  enlarged  at  their  extremities.  Colours  —olive-grey,  the  head  glossed 
with  pm-ple,  a  large  black  blotch  bordered  in  front  with  yellow  at  the  upper  angle  of  the  opercle  :  pectoral 

yellow,  as  is  also  the  ventral  m  its  front  half,  wliilst  its  posterior  portion  is  black  with  a  white  edge  :  the  other 
fins  stained  with  blackish  and  having  fine  deep  browTi  dots.     Eyes  golden. 

Hahitat.—Co&sts  of  Beloochistan  and  Sind,  attaining  at  least  a  foot  in  length  (the  specimen  figured  is  a 
little  over  S  inches  long).     It  appears  to  be  common  during  the  cold  months. 

3.  Pristipoma  furcatum,  Plate  XIX,  fig.  2. 
Grammistes  furcatus,  Bl.  Schn.  p.  187,  t.  43. 
Perca  paikeeli,  Russell,  Fish.  Vizag.  ii,  p.  16,  pi.  121. 

Pristipo7na  paikeeli,  Cuv.  and  Val.  v,  p.  259 ;  Cantor,  Catal.  p.  74  ;  Bleeker,  Verb.  Bat.  Gen.  xxiii,  Sciasn. 
p.  20  ;  Giinther,  Catal.  i,  p.  292. 

Pristipioma  furaatum,  Bleeker,  Revis.  Pristipoma,  1873,  p.  304,  (not  Agass). 
Paikeeli,  Tel. :  Kvllu-horake,  Tam. 

B.  vii,  D.  'Vf',  P-  1'',  V.  1/5,  A.  ̂ ?^,  C.  17,  L.  1.  65-60,  L.  tr.  7/18. 

Length  of  head  from  1/4  to  4/17,  of  caudal  1/6,  height  of  body  1/3  of  the  total  length,  ̂ i/es— diameter 
from  3 J  to  4|  in  length  of  head,  from  1  to  IJ  diameters  from  end  of  snout  and  also  apart.  A  deep  groove  under  the 
symphysis  of  the  lower  jaw  and  two  open  pores.  The  maxilla  reaches  to  below  the  anterior  nostril.  Preopercle 
serrated,  most  strongly  so  at  its  somewhat  produced  angle.  Teeth — in  vQliform  rows,  with  an  outer  enlarged  one 
in  the  upper  jaw,  and  a  slightly  enlarged  one  in  the  lower  jaw.  Fins—ihvcA.  or  fourth  dorsal  spine  the  highest 
and  equal  in  length  to  the  head  behind  the  middle  of  the  eye,  or  2|  in  the  height  of  the  body,  every  alternate 
one  being  broader.  Pectoral  a  little  longer  than  the  head  :  ventral  does  not  reach  the  anal.  Second  anal_  spine 
much  the  strongest  and  also  the  longest,  being  higher  than  the  fourth  of  the  dorsal  fin  and  about  1/2  as  high  as 

the  body  :  caudal  notched.  C'o/oMrs— silvery  with  six  horizontal  brownish-black  bands,  darkest  externally,  three 
of  which  are  above  the  lateral-line  :  spinous  portion  of  the  dorsal  fin  with  three  rows  of  brown  spots  and  a  dark 
edge  :  upper  half  of  soft  dorsal  dark  :  a  dark  band  along  the  anal. 

Bloch  Schneider's  specimen,  a  little  over  7  inches  in  length,  is  still  preserved  in  the  Berlin  Museum, 
leaving  no  doubt  as  to  its  identity  with  the  paikeeli  of  Russell. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.  The  specimen  figured  is  6  inches  long  and  from  Madras, 

there  is  a  stutt'ed  one  fi-om  the  same  locality  in  the  India  Museum,  11  inches  in  length. 
4.     Pristipoma  hasta,  Plate  XIX,  fig.  3,  and  4  (young  f ). 

Lutjanus  hasta,  BI.  t.  246,  f.  1. 
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Coins  rjudgutia,  Ham.  Bucli.  p.  04,  370. 
Fristifoma  haukaii,  Cuv.  and  Val.  v,  p.  2-i4 ;  Riippell,  N.  W.  Fisclie,  p.  123. 
Pristipmim  Commersonii,  Cantor,  Catal.  p.  72. 
Pristipoma  hasta,  Cuv.  and   Val.   v,  p.   247 ;  Giinther,  Catal.  i,  p.  289  ;  Day,  Fislies  of  ilalabar,  p.  20  ; 

Khmzin.  Verb.  z.  b.  Ges.  Wien.  1870,  p.  733;  Bleeker,  Kevis.  Pristip.  1873,  p.  308. 
Pristi/poma  chrysohallon,  (K.  and  v.  H.)  Cuv.  and  Val.  v,  p.  248. 
Mesuprion  gut(jidia,  (Cuv.  and  Val.)  Blyth,  Proc.  A.  S.  of  Bengal,  1860,  p.  111. 
Pohtus  niildus,  Blytli,  Proc.  A.  S.  of  Beng.  18.58,  p.  283,  &  1800,  p.  111. 
Coroua  and  Coralce,  Tam.  :   Cuumpoo,  Bel. 

B.  vii,  D.  T-i.\j,  P.  17,  V.  1/5,  A.  y=^,  G.  17,  L.  1.  45-50,  L.  tr.  7/10,  Ctec.  pyl.  6-7. 

Length  of  head  1/3  to  2/7,  of  caudal  1/5  to  1/6,  height  of  body  1/3  to  3/10  of  the  total  length.  Hges— 
diameter  from  1/3  to  1/5  of  length  of  head,  from  2/3  to  IJ  diameters  from  end  of  snout  and  also  apart.  The 
maxilla  reaches  to  beneath  the  anterior  edge  or  even  first  third  of  the  orbit.  Preopercle  emarginate  posteriorly, 

its  angle  rounded  and  produced,  sen-ated  in  its  whole  extent,  very  coarsely  so  at  its  angle,  and  most  distinctly 
so  in  the  immature.  Opercle  with  two  rounded  points.  Shoulcler  bone  serrated.  Teeth — villiform,  outer  row 
somewhat  the  largest.  Fins — dorsal  spines  strong,  the  third  or  fourth  the  longest  and  equal  to  1/2  the  height 
of  the  body,  from  it  they  decrease  to  the  11th  which  equals  2/3  the  height  of  the  second,  whilst  the  12th  is 
almost  1/3  longer.  Pectoral  nearly  as  long  as  the  head  :  ventral  reaches  2/3  of  the  way  to  the  anal.  Second  anal 
spine  longest  and  strongest,  equalling  1/2  of  the  height  of  the  body  and  longitudinally  fluted,  the  3rd  tliimierand 
1/4  shorter.  Caudal  emarginate.  Colours — four  or  five  interrupted  Lines  of  grey  along  the  sides,  three  or  four 
being  above  the  lateral-line  :  sometimes  they  coalesce  and  form  bands.  Two  or  three  rows  of  spots  along  the 
dorsal  fin,  and  in  the  adult  a  single  row  of  dull  blotches  at  the  base  of  the  fin. 

Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India,  Malay  Archipelago  to  North  Australia,  attaining 
1  \  feet  or  more  in  length. 

The  specimen  from  which  fig.  3  is  taken  is  7  inches  long,  whilst  fig.  4  of  one  of  the  young  is  twice  the 
natural  size,  it  shows  how  with  age  the  length  of  the  last  dorsal  spines  comj^aratively  decrease  to  the  size  of  the 
fish. 

5.    Pristipoma  argenteum,  Plate  VIII,  fig.  3.* 
Scicena  argentea,  ror.sk.  p.  51. 

/"  AiitMas  lineatus,  Bl.  t.  320,  f.  1. 
7 Lahrim  Commersonii,  Lacep.  iii,  pp.  431,  477,  t.  xxiii,  fig.  1 :  Shaw,  Zool.  iv,  p.  493.    , 

I'Lutjanus  mdcrostoma,  Lacep.  iv,  pp.  181,  210,  and  iii,  t.  xxxiv,  f.  2. 
?  Pristipoma  Commersonii,  Cuv.  and  Val.  v,  p.  252. 
Pomadasis  arg&titeus,  Lacep.  iv,  p.  516. 
Pristipoma  argenteum,  Cuv.  and  Val.  v,  p.  249;  Giinther,  Catal.  i,  p.  291. 

B.  vii,  D.  if,  P.  15,  V.  1/5,  A.  A  C.  17,  L.  1.  50,  L.  tr.  5/13. 

Length  of  head  2/7,  of  caudal  2/13,  height  of  body  3/10  of  the  total  length.  £'(/e.?— diameter  3^  in  tlie 
length  of  head,  1  diameter  from  end  of  snont,  and  2/3  of  a  diameter  apart.  The  maxilla  reaches  to  below  the 
front  edge  of  the  eye.  Preopercle  serrated  along  its  Tertical  limb  and  angle.  Shoulder  bone  serrated,  the  one  in 

the  axilla  entii'e.  A  deep  gi-oove  under  the  symphysis  of  the  lower  jaw,  and  two  small  open  pores  anterior  to  it. 
Teeth — villiform,  with  the  external  row  enlarged,  most  distinctly  so  in  the  upper  jaw.  Fins — dorsal  spines 
of  moderate  strength,  each  alternate  one  thicker  on  one  side,  first  short,  second  nearly  twice  its  height  but  only 
half  of  the  third  wliich  equals  3/7  of  the  height  of  the  body,  the  fourth  is  nearly  as  high  and  the  rest  gradually 
decrease  to  the  eleventh  which  equals  the  height  of  the  second,  the  twelfth  is  a  very  little  longer  but 
more  than  1/2  the  height  of  the  rays.  Pectoral  as  long  as  the  head  :  ventral  almost  reaches  the  anal.  First 
anal  spine  short,  the  second  moderately  strong,  having  a  raised  keel  along  its  anterior  surface,  and  being  nearly 
1/2  as  high  as  the  body  :  third  spine  much  weaker,  and  a  little  more  than  1/3  shorter.  Lateral-line — tubes 
expand  posteriorly  into  a  wedge-shape.  Free  portion  of  tail  about  as  long  as  high.  Colours — silvery,  covered 
with  black  spots  in  the  upper  two-thirds  of  the  body  foi-ming  sinuous  lines  :  a  dark  spot  on  the  opercle.  A  row 
of  basal  spots  along  the  dorsal  fin,  two  more  above  it  in  the  spinous  portion,  and  a  dark  line  along  the  soft  tin. 

This  species  has  a  less  deeply  cleft  dorsal  fin  than  is  seen  in  P.  hasta  (except  in  the  very  young)  ;  irre- 
spective of  which  it  also  diflers  from  it  or  P.  nageb,  in  its  more  obtuse  snout,  &c. 

Habitat. — Red  Sea  and  seas  of  India. 

6.    Pristipoma  maculatum,  Plate  XIX,  fig.  5. 

Anthias  maeulatus,  Bloch,  t.  326,  f.  2  ;  Bl.  Sclm.  p.  300. 
I/iitjanus  maeulatus,  Lacep.  iv,  p.  233. 
Perca  caripe,  Russell,  Fishes  Vizag,  ii,  p.  18,  pi.  124. 
Pristipoma  caripu,  Cuv.  and  Val.  v,  p.  201 ;  Riipp.  N.  W.  Fische,  p.  124;  Cantor,  Catal.  p.  75;  Bleeker, 

Scisen.  p.  21. 
Pristipoma  maculatum,  Gunther,  Catal.  i,  p.  293 ;  Day,  Fishes  of  Malabar,  p.  21 ;  Kner,  Novara  Fische, 

p.  52;  Klunzinger,  Verb.  z.  b.   Ges.  Wien,  1870,  p.   735;  Bleeker,  Rev.  Pristip.  1873,  p.  306. 

*  Marked  rrisUx>oina  Commersonii,  on  the  plate. 
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Carijie,  Tel. :  JErruttu'in  corah,  Mai. :  Curridche,  Tarn. 

B.  vii,  D.  ̂ -^,  P.  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  52-56,  L.  tr.  8/12,  Coec.  pyl.  6. 

Length  of  head  2/7,  of  caudal  1/6,  height  of  body  1/3  to  nearly  4/1.3  of  the  total  length.  Ez/es— diameter 
2/7  to  1/4  of  length  of  head,  Ij  diameters  from  end  of  snout,  and  also  apart.  Maxilla  extends  to  nearly  or  quite 

below  the  anterior  edge  of  the  orbit.  Vertical  limb  of  preoperole  slightly  emarginate  and  finely  serrated, 

angle  rounded  and  having  two  or  three  very  small  serrations  ;  inferior  limb  crenulated  or  entire.  Shoulder- 

bone  entire.  Teeth — villiform  in  the  jaws,  the  outer  row  slightly  the  largest.  Fins — fourth  dorsal  spine  the 

highest,  equalling  the  length  of  the  postorbital  portion  of  the  head.  Pectoral  as  long  as  the  head  :  ventral 
does  not  reach  the  anal.  Second  anal  spine  a  little  longer  and  much  stronger  than  the  third,  it  equals  1/3  the 

height  of  the  body :  caudal  emarginate.  Scales — in  oblique  rows  above  the  lateral-line  and  horizontal  ones 

below  it.  Colours — grej-ish,  becoming  white  beneath,  and  having  a  purplish  tinge  about  the  head :  a  blackish 
band  over  the  snout :  a  second  from  the  occiput  touches  the  posterior  edge  of  the  orbit,  and  descends  over  the 

opercles.  A  vertical  black  band,  about  eight  scales  wide,  passes  over  the  nape  and  terminates  about  three 

scales  below  the  lateral-Une  :  posterior  to  this  are  six  black  blotches,  three  or  foui-  above,  and  two  or  three 
below  the  lateral-line,  not  forming  bands,  but  placed  like  squares  on  a  chess  board.  Spinous  dorsal  with  a 
large  black  mark  between  its  fourth  and  seventh  or  even  eighth  spines  :  soft  dorsal  with  a  dark  band  along  its 
centre,  and  both  dorsals  with  their  edges  stained  black,  as  is  also  the  caudal. 

In  younr/  specimens,  as  2J„  inches  in  length,  the  preopercle  is  strongly  serrated  along  its  vertical  border  : 
at  3|  the  serrations  are  still  strong :  at  4|  there  is  but  slight  difference,  whilst  at  Q\  they  are  even  less  apparent. 

Abnormal  developnent. — In  one  specimen  an  extra  spine  is  developed  on  one  side  of  the  second  spine  of 
the  dorsal  fin. 

Hahltat. — From  the  Red  Sea  and  East  coast  of  Africa,  through  the  seas  of  India  to  the  Malay  Archipelago 
and  New  Guinea  :  it  attains  at  least  16  inches  in  length  :  the  specimen  figured  is  9  inches  long. 

7.    Pristipoma  Dussumieri,  Plate  XIX,  fig.  6. 

Cuv.  and  Val.  v,  p.  259;  Gunther,  Catal.  i,  p.  291. 

Pristipoma  Neilli,*  Daj',  Proc.  Zool.  Soc.  1867,  p.  936. 
Cut-tah-lee,  Tam. 

B.  vii,  D.  if,  P.  15,  V.  1/5,  A.  a,  €.  19,  L.  1.  50,  L.  r.  ff,  L.  tr.  6|/15. 

Length  of  head  1/4,  of  caudal  1/5,  height  of  body  rather  more  than  1/3  of  the  total  length.  Eyes — 
diameter  1/3  of  length  of  head,  nearly  1  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Jaws  of 
about  equal  length  anteriorly.  The  maxilla  extends  to  nearly  beneath  the  front  edge  of  the  orbit.  Preopercle 
having  its  vertical  limb  sUghtly  emarginate,  its  rounded  angle  being  a  little  produced,  and  the  whole  serrated 
but  most  coarsely  so  at  the  angle,  its  horizontal  limb  with  a  few  serrations  along  its  posterior  portion.  Teeth — 
villiform  in  the  jaws.  Fins — dorsal  spines  strong,  every  alternate  one  being  broader,  intcrspinous  membrane 

slightly  notched,  the  fourth  spine  the  longest  and  equal  to  two-fifths  of  the  height  of  the  body  :  pectoral  as  long- 
as  the  head  :  ventral  does  not  reach  the  anal,  its  first  ray  with  a  filamentous  prolongation  :  second  anal  spine 
strong,  one-fom-th  longer  than  the  third,  and  equal  to  two-thirds  the  length  of  the  head  :  caudal  emarginate, 
being  deeply  luuated.  Colours — grej-ish,  becoming  white  on  the  abdomen :  a  brilliant  golden  band  passes  from 
the  eye  to  the  base  of  the  caudal  fin,  a  second  above  it  runs  along  a  few  rows  of  scales.  Fins  silvery  dashed 
with  gold,  a  dark  band  along  the  base  of  the  dorsal  and  its  spinous  portion  with  a  black  margin :  upper  portions 
of  soft  dorsal  and  the  last  half  of  spinous  dorsal  dark  grey.  Stuffed  specimens  lose  their  golden  bands  and 
appear  uniform. 

Habitat. — Seas  of  India,  more  common  on  the  East  than  on  the  West  coast,  but  nowhere  numerous. 
Jerdon  only  obtained  it  on  the  Malabar  coast  (Madr.  Journ.  Lit.  and  Science,  1851,  p.  132.) 

8.    Pristipoma  guoraka,  Plate  XX,  fig.  1. 

.''  Perca  grunniens,  Forst.  p.  294. 

.''  Anthias  gru'imiens,  Bl.  Schn.  p.  308. 
Perca  guoraka,  Russell,  Fish.  Vizag.  ii,  p.  24,  pi.  132. 
Pristipoma  guoraka,  Cuv.  and  Val.  v,  p.  256;  Cantor,  Catal.  p.  73;  Bleeker,  Sciasn.  p.  23,  and  Revis. 

Prist.  1873,  p.  315,  and  Atl.  Ich.  Perc.  t.  xlv,  fig.  1 ;  Day,  Fishes  Malabar,  p.  22 ;  Kner,  Novara  Fische,  p.  53. 
Pristipoma  argyreum,  Cuv.  and  Val.  ix,  p.  485 ;  Bleeker,  Sciajn.  p.  22,  and  Atl.  Ich.  Perc.  t.  xlii,  fig.  4, 

and  Revis.  Prist.  1873,  p.  313 ;  Giinther,  Catal.  i,  p.  292 ;  Day,  Proc.  Zool.  Soc.  1870,  p.  683. 

B.  vii,  D.  f|:i|,  P.  16,  V.  1/5,  A.  ̂ 'g-,  L.  1.  45-47,  L.  tr.  6/12,  Crac.  pyl.  5  (Kner). 

Length  of  head  2/7,  of  caudal  1/6,  height  of  body  a  little  above  1/3  of  the  total  length.  Syes— diameter 
3^  to  3|  in  length  of  head,  1  to  IJ-  diameters  from  end  of  snout  and  also  apart.  A  considerable  rise  from  the 
snout  to  the  base  of  the  first  dorsal.  The  maxilla  hardly  reaches  to  below  the  front  edge  of  the  orbit.  Vertical 
limb  of  preopercle  coarsely  serrated,  as  is  also  its  produced  and  rounded  angle,  where  the  serrations  are  wide 

apart,  along  the  horizontal  Umb  they  are  much  blanter.     Shoulder-bone  serrated.     Teeth— viWiiovm,  with  the 

*  In  the  Zoological  Record  for  1867,  p.  1.59,  Dr.  Gunther  observes:  " Pristiiyoma  jmorata  (Cuv.  and  Val.)  is  described  as 
Pristixioma  Xeilli  (sp.  n.)  by  Day."    The  type  specimen  is  therefore  figured,  it  is  6-j^  inches  in  length. 

L  2 
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outer  row  in  the  upper  jaw  somewliat  enlarged.  fiHS— dorsal  spines  ratlier  strong,  the  third  and  fourth  th
e 

longest,  and  equal  to  half  the  height  of  the  body  below,  but  rather  less  in  the  young,  interspinous  membran
e 

rather  deeply  notched,  the  last  dorsal  spine  rather  longer  than  the  one  preceding  it.  Pectoral  equals  the 

length  of  the  head :  second  anal  spine  the  longest,*  and  in  the  adult  a  fourth  longer  than  the  fifth  of  the 

dorsal,  it  is  striated  in  grooves  along  its  front  edge  :  caudal  cut  squiire  or  slightly  emarginate.  Colours
— 

sOvery,  darkest  along  the  back,  and  in  the  young  with  an  indistinct  darkish  band  along  the  muldle  of  the  body  : 

a  dark' spot,  having  "steel  blue  reflections,  exists  on  the  opercle :  snout  dark:  a  dark  streak  along  the  dorsal 
fin  most  distinct  ui  the  immature.  In  a  specimen  3|  inches  long  the  snout  is  dark,  and  there  is  a  large 

black  blotch  covering  2/3  of  the  opercle. 

Bleeker  considers  that  P.  arfjyrenm  is  distinct  from  P.  guoral-a,  the  former  bemg  distiagmshed  by  a 

more  obtuse  and  more  convex  profile,  by  the  eyes  being  considerably  larger,  and  by  the  second  anal  spine 

being  weaker  and  shorter. 

In  examining  a  series  of  specimens  of  these  fishes,  it  appears  to  me  that  one  can  hardly  separate  one 

species  from  the  other,  the  difierence  being  probably  due  to  age  and  perhaps  sex.  In  the  young  the  eye  is  1/3 

the  length  of  the  head  and  only  1/2  a  diameter  from  the  end  of  the  snout,  and  the  second  anal  spine  generally 

only  equals  the  length  of  the  postorbital  portion  of  the  head. 

Habifat.Seas  of  India  to  the  Malay  Archipelago,  said  to  have  been  captured  in  fresh  water.  Russell 

observed  that  his  fish  was  2  feet  in  length,  if  it  was  this  species,  his  specimen  must  have  been  a  most 

extraordinarily  large  one. 

9.    Pristipoma  operculare,  Plate  XX,  fig.  2. 

Playfair,  Pish.  Zanz.  p.  24,  pi.  iv,  f.  1.  ' 
 ' 

B.  vii,  D.  H,  P-  19,  V.  1/5,  A.  I,  C.  17,  L.  1.  57,  L.  r.  M-  L-  tr.  9/19,  Ckc.  pyl.  5. 

Length  of  head  2/7,  of  caudal  2/11  to  1/6,  height  of  body  2/7  of  the  total  length.  Eyes— di&meter  1/5 

to  2/11  of  length  of  head,  If  diameters  from  end  of  snout,  and  1§  apart.  Snout  pointed  and  somewhat 

compressed :  jaws  of  equal  length.  The  maxiUa  reaches  to  below  the  posterior  nostril.  Preopercle  emarginate, 

finely  serrated,  most  coarsely  so  at  its  rounded  angle.  Teeth— in  jaws  villiform,  the  outer  row  being  scarcely 

enlarged.  Piits— dorsal  spines  strong,  the  fourth  the  highest,  equal  to  the  length  of  the  postorbital  portion 

of  the  head  and  higher  than  the  rays.  Pectoral  as  long  as  the  head  reaching  to  above  the  anal  fin  :  the 

ventral  does  not  reach  to  the  anal :  second  anal  spine  the  strongest  and  longest  equal  to  the  third  of  the 

dorsal :  caudal  emarginate.  Ccecal  appeiularies-xeTj  long.  Colours — silvery,  with  a  black  blotch  at  the  posterior- 

superior  corner  of  the  opercle  :  upper  half'  of  body  with  numerous  black  spots,  which  in  some  do,  in  others  do not,  form  undulating  bands :  a  black  spot  at  the  base  of  each  dorsal  spine  and  ray :  dorsal  and  caudal  dark 

edged  :  anal  blackish  in  its  front  half. 

The  yo2mij  are  silvery,  with  the  opercular  spot  distinct,  a  black  mark  in  the  axilla,  and  a  few  dark  spots 

over  the  base  of  the  pectoral  fin :  dark  spots  on  the  dorsal  almost  form  bands  along  its  upper  and  lower 

thirds  :  a  dark  band  is  likewise  present  along  the  centre  of  the  soft  portion  :  last  half  of  caudal  dark  grey. 

The  form  of  this  species  is  very  similar  to  P.  nageb,  Riippell,  which,  however,  has  D.  tt-^,  L.  1.  42-43, 

and  the  eye  1/6  of  length  of  head.  The  second  anal  spine  comparatively  longer.  In  the  specimen  in^  Berlin, 

16  inches  long,  the  spots  are  sprinkled  over  one  side  of  the  body,  but  in  bands  as  shown  in  RiippeU's  figure 
on  the  other.  A  specimen  of  P.  suiUiim,  C.V.  at  Berlin  from  the  Cape  of  Good  Hope  makes  it  doubtful  whether 

P.  operculare  may  not  prove  to  be  a  variety  of  that  species. 
Habitat. — East  coast  of  Africa  to  Sind,  where  it  is  common :  attaining  at  least  15  inches  in  length. 

Genus,  18 — Hapalogexts,  Bichards. 

Pogonias,  sp.  Tem.  and  Schleg. 

Branchiosteijals  six  or  seven :  jjseudohrancUw.  Body  rather  elevated  and  compressed.  Eyes  of 'moderate  size. 

Cleft  of  mouth  hfjrizontal :  the  anterior  and  under  surfaces  of  the  loioerjaw  ami  the  lips  covered  ivith  fine  harlelform 

papilla}.  Preopercle  serrated :  opercle  with  short  sjjiues.  Villiform  teeth  in  the  jaws,  vomer,  and  palatines  :  an  outer 

row  of  conical  hut  someivhat  obtuse  teeth  in  either  jaw,  but  no  canuies:  to7iyue  smooth.  A  dee'ply  notched  dorsal  fin 

having  eleven  spines :  anal  with  three :  caudal  convex  or  slightly  notched.  Scales  ctenoid,  of  nwderate  or  small  size, 

and  extended  over  the  fins.     Air-vessel  simple.     Pyloric  appjendages  few. 

Geographical  distribution. — Seas  of  Sind  to  China  and  Japan. 

The  specimen  captured  ofi"  Sind  differs  from  the  usual  definition  of  the  Genus,t  and  I  am  indebted  to  the 
kind  services  of  Professor  Peters  for  suggesting  its  present  position. 

*  In  six  Fpecimens  in  my  collection  the  following  are  the  comparative  lengths  as  regards  the  seconcl  anal  spine  : 

1.  Total  length  3^%  inches:  of  body  without  caudal  fin  2fL  inches :  anal  spine  ̂   inches  or  5|  in  length  of  body. 

2.  „  „      3to       i>      :        r,  »  "  ''to       ,1      :  v         To       „        ,-  5j  .,  „ 
3.  .,  „      4yV       „      :        „  ,,  ,.  3xo       ,>      =  ,1         To       •>        "  5t  i>  " 
4-  „  ),      4i%       „      :        „  „  „  3yo       „      :  „         To       »        »  ̂ f  »  ,, 

5-  ..  >.      4^%       „      :        „  „  „  ^To       »      '■  "         tV       '•        »  ̂ T  "  " 
6.       „  „      S/jy       „     :        ..  "  V  4t%       „      :  ..         tV       ..        ,,.53  "  ,,'•'•,,, 

t  The  single  sjiecics  recorded  here  has  seven  (not  six)  branchiostegal  rays  :  its  spinous  dorsal  is  very  low,  and  divuiea  t,^  a 

notch  from  the  sotl  portion  of  the  fin.  making  one  almost  doubt  the  propriety  of  including  it  in  this  Genns.  On  the  other  L;iud  ilie 

general  form  of  the  body,  the  dentition,  &c.  being  the  same,  it  is  placed  as  an  aberrant  form  of  Hoipalogenys. 
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SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Eapalogenys  Petersi,  D.  \^,  A.  -^,  L.  1.  luO.     Colours  dark  slatey,  witli  tlie  fins  nearly  black.     Sind. 

1.    Hapalogenys  Petersi,  Plate  XX,  fig.  3. 

B.  vii,  D.  ii,  P.  19,  V.  1/6,  A.  J3,  C.  17,  L.  1.  ca.  100. 

Length  of  head  2/7,  of  caudal  nearly  1/G,  height  of  body  4/13  of  the  total  length.  i^)/es— diameter  2/7  of 
length  of  head,  rather  above  1  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Dorsal  profile  much 
more  convex  than  that  of  the  abdomen,  a  considerable  rise  from  snout  to  the  base  of  the  dorsal  fin,  with  a  shallow 
concavity  over  the  forehead.  Lower  jaw  somewhat  the  longer,  the  maxilla  reaches  to  below  the  hind  third  of  the 
orbit.  Vertical  limb  of  preoporcle  somewhat  emargiuate  and  finely  serrated  in  its  whole  extent,  but  the 
serrations  ai'e  concealed  by  the  scales  :  preorbital,  sub-  and  inter-opercles  entire.  Two  very  obtuse  spines  on 
opercle.  Lips  thick,  they,  the  chin,  and  under  surface  of  lower  jaw  with  innumerable  closely-set  fine  papilla?, 
having  barbel -like  prolongations,  but  without  any  gi-oove  or  deep  pores.  Teeth — villiform  ones  in  jaws,  vomer,  and 
palate,  the  upper  jaw  with  an  outer  row  of  from  twenty  to  thirty  conical  ones,  of  no  great  size,  and  a  similar  row 
hut  of  lesser  number  in  the  lower  jaw.  Fins — dorsal  spines  of  moderate  strength,  very  low  in  proportion  to  the 
rays,  they  increase  in  height  to  the  third  which  equals  three-fourths  of  the  diameter  of  the  eye  in  length,  those 
posterior  to  it  gradually  decrease  in  length  to  the  last  but  one,  the  last  being  higher  and  its  length  equal  to 
three-fourths  of  that  of  the  third  spine  :  interspinous  membrane  deeply  notched  :  soft  portion  of  the  fin  highest 
anteriorly  where  the  rays  equal  the  length  of  the  postorbital  portion  of  the  head,  whereas  the  last  only  equals  the 
height  of  the  third  dorsal  spine :  the  pectoral  equals  the  length  of  the  head  excluding  the  snout :  the  ventral 
reaches  a  little  more  than  half  way  to  the  base  of  the  anal  :  third  anal  spine  much  longer  and  stronger  than  the 
second,  its  length  equal  to  the  highest  in  the  dorsal  fin,  soft  portion  of  the  fin  similar  to  that  of  the  soft  dorsal  : 
caudal  emargiuate.  Scales — small,  finely  ctenoid,  and  covering  all  the  fins.  Colours — blackish-grey  vrith  the 
fins  darker. 

Eahitat. — Sind  and  Meckran  coast,  being  termed  BaJi-ri,  at  Gwadur.  Although  the  species  was  not 
uncommon  the  specimens  were  so  large,  1  was  unable  to  bring  away  more  than  the  skin  of  the  smallest  one, 
18  inches  in  length,  which  was  preserved  in  spirit,  and  from  which  the  figure  was  taken. 

Genus,  19 — DiAGRAMiiA,  Guv. 
PlectorhyncJius,  pt.  Lacep. 

Branchiostegals  six  or  seven :  pseudohrmicliiie.  Body  ohlonc/,  compressed,  with  the  upper  profile  of  the  head 
parabolic.  Eyes  of  moderate  size.  Mouth  small,  slightly  pirotractile :  lipjs  thick  and  folded  hack.  Preopercle 
serrated :  siih-orhitals  entire.  Four  or  six  oj^ew  piores  on  the  under  surface  of  the  louver  ja%o  but  no  median  groove. 
Teeth  in  jaws  villiform,  without  canines  :  palate  edentulous.  One  dorsal  fin  more  or  less  receivable  into  a  groove  along 
its  base,  having  from  7iine  to  fourteen  spines:  anal  with  three.  Caudal  not  forked.  Scales  ctenoid,  usually  small, 
hut  of  a  moderate  size  in  some  species,  present  on  the  head  excluding  the  lower  jaw,  and  visually  continued  on  to  the  soft 
dorsal  and  anal  fins.     Air-vessel  simple,  destitute  of  any  constriction.     Pyloric  appendages  feiu. 

Oeograpjhical  distribution. — From  the  Red  Sea  and  East  coast  of  Africa,  through  the  seas  of  India  to  the 
Malay  Archipelago  and  beyond.  These  fishes  are  much  more  abundant  oif  Sind  and  as  far  as  Bombay,  than  they 
are   down   the  Malabar  or  Coromandel  coasts  of  India.     In  fact  Russell   does  not  figure  one  of  the   genus. 

Uses — generally  not  in  much  esteem  as  food,  but  some  are  good  eating. 
The  species  forming  this  genus  are  subject  to  considerable  variations  in  the  number  of  the  dorsal  rays, 

whilst  a  spine*  more  or  less  may  exist.  Irrespective  of  the  differences  observable  in  the  dorsal  fin,  the  colour 
varies  almost  as  widely  as  amongst  the  Serrani  (see  page  9,  ante).  The  ground  colour  is  usually  white  or  yellow 
in  those  which  are  striped  longitudinally  :  there  are,  as  a  rule,  component  parts  of  two  very  distinct  bands,  the 
upper  commencing  above  the  eye  by  a  wide  base  including  the  second  dorsal  spine  and  ending  in  a  wedge- 
shaped  form  along  the  soft  dorsal,  both  the  roots  of  tliis  band  and  its  terminal  extremities  may  be  composed 
of  several  narrow  ones  which  coalesce  :  next  there  is  a  central  broad  one  gomg  from  the  eye  to  the  middle  of 
the  caudal  fin,  also  terminating  in  a  wedge-shaped  form,  this  broad  band  may  be  made  up  of  two  parallel  naiTow 
ones,  separated  by  an  interspace  :  below  this  central  band  may  be  a  lower  or  third  one,  either  single  or 
constituted  of  one  or  more  narrow  ones.  If  this  is  the  correct  solution  of  the  composition  of  the  ornamental 
colouring  of  these  fishes,  it  seems  by  no  means  uidikely  that  some  of  those  now  recognised  as  species,  will  have 
to  be  considered  as  varieties.  The  form  of  the  caudal  fin  often  varies  considerably  in  the  same  species,  and  this 
does  not  appear  to  be  simply  due  to  age. 

SYNOPSIS  OP  SPECIES. 

1.  Biagramma  crassispinum,  D.  Yi-irs'  -^-  f  •  Black,  tail  and  edges  of  dorsal  and  anal  fins  white  in  the 
immature.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

2.  Biagramma  lineatum,  D.  l^'4^,  A.  f.  Yellowish-white  with  about  six  longitudinal  chestnut  bands, 
which  may  be  reduced  by  amalgamation  into  three  broad  ones  :  anterior  dorsal  spines  not  much  higher  than  the 
others.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

*  Regarding  the  dorsal  spines  "  in  fact  the  height  of  these  spines  appear  to  vary  very  much,  and  I  fully  believe  that  D. 
balteatum  is  a  variety  of  D.  jiictum. "—Giinther,  Catal.  i,  p.  328.  If  therefore  the  number  of  spines  and  rays  likewise  vary,  and  the 
colours  are  subject  to  considerable  modifications,  great  caution  becomes  necessary  to  prevent  falling  into  the  error  of  considering  a 
variety  as  a  distinct  species. 
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3.  Blarjramma  Orientale,  D.  tt-Vt?.  ̂ -  f-  TellowisTi-wliite,  with  four  or  five  complete  or  inteiTup
ted 

chestnut  bands.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  ,  .  ,     , 

4.  Llarimmma  cmctum,  D.  yJ.^rT.  ̂ -  f-  Slatey-grey,  covered  with  large  black  blotches  which  also  exist 
on  the  fins.     Sind,  China,  and  Japan.  ,,,.,       ^     .  ,^.p-  j.tj- 

5.  Dlaqmm.ma  grisewn,  D.  H-if.  ̂ -  r-9-     '^'^^J  '■  ̂^^  Wackish.     East  coast  of  Africa,  seas  of  India. 

6  Bkigramma  pictum,  D.  -^-'i^,  A.  f.  Front  portion  of  spinous  dorsal  elevated.  Caudal  rounded. 

Longitudinally  banded.     Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

7.  Dhiqramma  pundatum,  D.  ̂ |:-B,  A.  f.  Front  portion  of  spinous  dorsal  not  elevated  :  caudal  notched, 

spotted  and  blotched  with  yellow.     Red  Sea,  seas  of  India  to  the  i\Ialay  Archipelago. 

8.  Dkirjmmma  iJicoides,!).  l-},  A.  f.     Four  large  hght  blotches.     Indian  seas. 

1.    Diagramma  crassispinum,  Plate  XX,  fig.  4. 

Bkigramma  crassispinum,  Ruppell,  N.  W.  Fische,  p.  125,  t.  30,  f.  4 ;  Bleeker,  Scieen.  p.  2G  ;  Giinther, 
CataL  i,  p.  319 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  738.  „     ̂   .     ,        ̂   .  ,   •        oon 

Pristipoma  niqrum,  Cantor,  Catal.  p.  74 ;  ?  Cuv.  and  Val.  v,  p.  258  ;  Gunther,  Catal.  i,  p.  289. 

Biagramvia  affine,  Giinther,  Catal.  i,  p.  319  ;*  Playfair,  Fishes  of  Zanzibar,  p.  20. 
Biagramma  nigrum,  Day,  Malabar  Fishes,  p.  23. 
Biagranima  altmn.  Day,  Proc.  Zool.  Soc.  18G9,  p.  514  Ojoung). 

PlectorhyncJms  crassispina,  Bleeker,  Ternate,  p.  232  and  Rev.  Plec.  1873,  p.  2i  i. 

B.  vii,  D.  tJ_H>  P-  17.  V-l/5>  ̂ -  *'  C.  17,  L.  1.  50-60,  L.  r.  f^:ff,  L-  tr.  10/17,  Ca;c.  pyl.  C. 

Lencrth  of  head  2/7,  of  caudal  1/G,  height  of  body  in  the  adult  1/3  of  the  total  length.  %es— diameter 

in  the  adutt  2/9  of  length  of  head,  li  diameters  from  end  of  snout,  and  more  than  one  apart.  The  maxilla 

does  not  reach  so  far  in  the  adult  as"  to  below  the  front  edge  of  the  orbit.  Open  pores  but  no  groove  below 
the  mandible.  Vertical  lunb  of  preopercle  finely  serrated  in  the  adult,  more  coarsely  so  in  the  young,  and  its 

ano-le  rounded,  posterior  half  of  its  horizontal  limb  serrated.  Terf/t— vilhform  in  the  jaws.  Fi)W— dorsal 

spines  strong,  the  alternate  ones  thicker  on  one  side,  the  fourth  the  highest,  nearly  equallmg  the  length  of  the 

head  without  the  snout :  pectoral  rather  longer  than  the  highest  dorsal  spine,  it  reaches  to  rather  beyond  the 

ventral,  which  latter  extends  three-fourths  of  the  way  to  the  anus.  Second  anal  spme  much  stronger  than  the 

third,  it  equals  the  highest  of  the  dorsal  tin.  Free  portion  of  tail  rather  longer  than  high  at  its  commencement. 

Colours— greyish.,  or  slatey-grey,  with  a  violet  tinge  over  the  head,  and  a  brassy  one  on  the  body  :  fins  nearly 

lilack.  A  few  h-regular  coppery  spots  on  the  body,  and  a  tmge  of  the  same  coloui-  over  the  spinous  dorsal  :  the 

other  fins  of  a  violet  slate-colour,  lightest  along  their  centres.  In  the  young  the  caudal  is  yellowish-white,  and 

in  one  specimen  having  a  dark  caudal,  which  I  kept  a  few  years  in  spirit  I  now  find  the  fin  nearly  white, 
the  colouring  matter  having  disappeared.  ,     .  „ 

This  fish  appears  to  alter  considerably  with  age.  The  height  of  the  body  is  at  first  equal  to  nearly 

half  of  the  total  length.  In  some  the  maxilla' extends  to  below  the  first  third  of  the  orbit,  m  others  to  beneath the  posterior  nostril ;  whilst  the  size  of  the  eye  varies  in  individual  specunens.       _  .  . 

The  specimen  marked  Biagramma  crassispimim  in  the  British  Museum,  received  from  Zanzibar,  is  a  skin 

under  10  inches  m  length,  and  not  in  a  good  state ;  the  spines  are  a  little  shorter  than  in  a  Malabar  specimen 

of  the  same  size,  irrespective  of  which  it  has  several  narrow  black  bands  passing  backwards  and  downwards 
from  the  base  of  the  dorsal  fin  over  the  body.  ,     r.     i  ■  i    i 

Jerdon,  M.  J.  L.  and  S.  1851,  observes  of  Swlopsidcs :  "  a  fourth  species  is  also  found,  ot  which,  however, 

I  only  saw  one  specimen.  Its  colours  were  inky  black,  with  the  edges  of  the  soft  dorsal  white,  and  the  caudal 

pale  yellowish-white.  It  was  caUed  Tawooloo  pinnel"  The  figure  is  amongst  Sir  W.  ElHot's  coUection  named
 

as  above  by  Jerdon,  and  is  this  species. 

Eahitat.—'Red  Sea,  seas  cf  India  to  the  Malay  Archipelago  and  beyond.  It  attains  two  teet  or  more  m 
length  and  is  good  eating. 

2.    Biagramma  lineatum,  Plate  XX,  fig.  5. 
8cia;na  lineata,  Linn.  Mus.  Ad.  Frid.  t.  xxxi,  f.  4. 
Perca  diagramma  et  lineata,  Gmel.  Linn.  p.  1319. 
G)-a«imwie«  ZmeafMs,  Bl.  Schn.  p.  18G.  m     n  rf      ̂    ■ 
Biagramma  lineatum,  Cuv.  and  Val.  v,  p.  309  :  Bleeker,  Amboina,  iv,  p.  112  ;  Gunther,  Catal.  i,  p.  330  ; 

Klunz.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  735.  „     ,    ..         -,-,r,     .    o,     -di    i        t^  ̂ 

Biagramma  Lessonii,  Cuv.  and  Val.  v,  p.  313 ;  Less.  Voy.  Coq.  Zool.  u,  p.  119,  pi.  24 ;  Bleeker,  liat. 
p.  463  :  Gunther,  Catal.  i,  p.  329,  and  Fische  d,  Sudsee,  p.  28,  t.  xxiii.  ,.     n-   ̂^ 

Biagramma  albovittatum.,  Riipp.  N.  W.  Fische,  p.  125,  t.  xxxi,  fig.  2 ;  Bleeker,  Makass.  p.  4b ;  Gunther, 
Catal.  i,  p.  330 ;  Klunz.  h  c.  p.  736.  ,  ti     •     m    ̂   no,- 

PlectorhyncJms  Uneatus,  Bleeker,  Atl.  Ich.  Perc.  t.  xxviii,  f.  4,  Ternate,  p.  2b2  and  Revis  Fleeter,  p.  2bb. 

PlectorhyncTius  Lesson  i,  Bleeker,  Atl.  Ich.  Perc.  t.  xxxix,  fig.  3  and  Revis.  Fleeter,  p.  288. 
Plectorhynckus  albovittatus,  Bleeker,  Revis.  Plector.  p.  280. 

*  Keferenees  to  the  plates  and  figures  cited  in  the  British  Museum  Catalogue  are  omitted  as  misleading,  for  such  have  not 
been  published,  and  the  figures  do  not  now  exist. 
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B.  vi,  D.  W-U,  P-  19,  V.  1/5,  A.  f,  C.  17,  L.  1.  59,  L.  r.  ff,  L.  tr.  13/24. 

Length  of  head  about  1/4,  of  caudal  1/6,  height  of  body  from  4/13  to  2/7  of  the  total  length.  Eyes- 
diameter  fi-om  1/3  to  2/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  nearly  1  apart.  Dorsal  profile 

much  more  convex  than  that  of  the  abdomen,  profile  of  head  paraboUc.  The  masiUa  reaches  to  below  the 

front  third  of  the  orbit.  The  depth  of  the  preorbital  nearly  equals  the  diameter  of  the  eye.  Vertical  limb  of 

preopercle  very  slightly  emarginate,  its  angle  rounded,  and  the  whole  finely  and  evenly  serrated.  Teeth — fine. 
Pins  —dorsal  spines  strong,  every  alternate  one  broadest  on  one  side,  they  increase  in  height  to  the  fourth, 

which  equals  two-fifths  or  one-third  of  that  of  the  body,  the  last  being  about  one-fifth  shorter,  soft  portion  of 

the  fin  gradually  increasing  in  height,  its  middle  third  being  higher  than  the  spinous.  Pectoral  as  long  as  the 
head  without  the  snout :  ventral  reaching  three-fourths  of  the  distance  to  the  anal,  the  second  spine  of  which 

latter  fin  is  stronger  and  slightly  longer  than  the  third,  equalling  the  length  of  the  head  behind  the  middle  of 

the  orbit :  caudal  rounded,  or  cut  rather  square.  Colours — D.  lineatum,  yellowish-white  superiorly,  becoming 
white  alono-  the  sides  and  on  the  abdomen  :  about  six  chestnut-coloured  bands,  the  upper  being  wider  than  the 

gi-ound  colour,  extend  from  the  head  along  the  body,  the  two  first  below  the  soft  dorsal  fin,  coalescing  and 
being  continued  along  its  centre  as  far  as  its  termination  in  a  wedge-shaped  form :  the  third  passes  through 

the  upper  thu'd  of  the  eye  along  the  side  to  a  little  above  the  centre  of  the  caudal  fin,  and  in  its  course 
touches  the  lower  edge  of  the  soft  dorsal :  the  fourth  arises  by  one  or  two  roots  below  the  eye,  and  goes  to 
the  lower  third  of  the  caudal,  and  joining  vrith  the  last  band,  is  continued  in  a  pointed  manner  to  its 
termination :  the  fifth  proceeds  from  the  angle  of  the  mouth  to  the  lower  edge  of  the  base  of  the  caudal,  and 
the  sixth  from  below  it  to  the  lower  edge  of  the  soft  portion  of  the  anal :  fins  yellow,  with  sometimes  one  or 
more  dark  blotches :  dorsal  with  a  dark  edge,  which  may  be  confined  to  its  soft  portion :  three  oblique  bands 
across  either  caudal  lobe,  which  are  occasionally  broken  up  into  blotches :  a  band  along  the  middle  of  the 
anal  fin. 

Variety. — Diagramma  alhovittatitm,  silvery-white  above,  becoming  yellowish- white  below,  a  dark  chestnut 
median  band  commences  on  the  occiput  opposite  the  middle  of  the  eye,  and  goes  to  the  anterior  dorsal  spine, 

being  contmued  first  along  the  bases  of  the  spines,  but  attaining  their  middle  posteriorly,  it  joins  the 
second  band:  the  second  chestnut  band  commences  on  the  snout  and  passes  above  the  eye,  and  gradually 

increasing  in  width  posteriorly,  arrives  at  the  base  of  the  soft  dorsal,  and  is  continued  along  its  middle  as 

far  as  its  termination  in  a  wedge-shaped  form :  the  third  baud,  which  may  be  considered  the  coalescence  of 
the  two  in  D.  lineatum,  extends  from  the  snout  through  the  eye,  becomes  the  widest,  and  arriving  at  th& 
centre  of  the  base  of  the  tail,  diminishes  in  width,  and  is  continued  in  a  wedge-shape  to  the  termination  of 

the  fin.  Fins  yellow,  a  narrow  dark  edge  to  the  spinous  dorsal,  which  increases  in  width  over  the  soft  portion  : 

two  oblique  dark  bands  across  the  upper  caudal  lobe  and  one  along  the  lower :  a  darkish  edge  to  ventrals, 
and  the  outer  half  of  anal  with  a  dai'k  band. 

In  some  specimens  a  wide  chestnut  coloured  band  appears  to  extend  from  below  the  eye,  covering  the 

abdomen,  and  leaving  only  a  very  nari-ow  interspace  of  whitish  ground  colour  between  it  and  the  band 

immediately  above  it;  in  such  specimens  the  colour  of  the  body  appears  to  be  chestnut,  with  three  narrow 

white  or  light  longitudinal  bands.  It  must,  however,  be  evident  that  other  points  being  identical,  this  form 

is  merely  the  D.  lineatum*  with  three  instead  of  six  longitudinal  body  bands,  which,  due  to  their  decrease  in 
number,  show  an  increase  in  width. 

Bleeker  (Revis.  Fleeter,  p.  282)  observes  that  alhmittatum  has  no  dark  border  to  the  spinous  dorsal, 

nor  spots  on  the  paired  fins,  whilst  the  dorsal  spines  are  of  about  equal  length.  A  frontal  profile  little  or 

not  at  all  convex,  L.  r.  f|.  The  specimen  I  have  figured  has  L.  r.  |-f,  and  appears  to  so  connect  the  two 
species  that  it  is  difficult  to  say  to  which  it  belongs,  the  colours  and  form  of  the  spinous  dorsal  being  such  as 
refers  it  more  to  lineatum  than  albovittatum,  but  the  number  of  scales,  absence  of  spots  on  the  paired  fins,  and 

a  black  edge  to  the  spinous  dorsal,  being  such  as  have  been  pointed  out  as  characteristic  of  alhovittatmn. 

In  tiie  Catalogue  of  Fishes  of  the  British  Museum,  i,  p.  330,  Bodian  Cuvier,  Bennett  Fish.  Ceylon,  p.  13, 

fig.  13  is  referred  to  Diagramma  lineatum.-^  In  the  "Fishes  of  Zanzibar,"  p.  28,  under  the  head  of  Diagramma 
Cuvier i,  is  Seba,  iii,  27,  19,  Bodian  Cuvier,  Bennett,  and  Diagramma  Seba,  Bleeker,  whilst  D.  Lessonii 

(I.  c.)  is  recorded  as  a  distinct  species.  In  the  "  Fische  d.  Sudsee,"  p.  28,  the  synonyms  for  D.  Lessonii  are 
D.  seba,  Bleeker,  but  Bennett's  fish  is  not  referred  to.  Bleeker  in  his  revision  of  these  fishes  (pp.  288-9) 
observes  that  Lessonii  is  very  near  lineatus,  and  may  represent  its  adult  age,  the  formula  of  the  scales  and 
rays  being  identical. 

Tm-ning  to  Bleeker's  figure  of  D.  Sebre,  =  D.  Lessonii,  Giinther,  the  anterior  dorsal  spines  in  the  former 

appear  to  be  more  elevated.  If  the  two  longitudinal  bands  from  the  eye  m  the  figure  refen'ed  to_  were 
amalgamated,   and  the  fin   marks    reduced  to   blotches  or  spots  so  frequently  the  case  in  large  specimens, 

*  lOnnzinger  (Verb.  z.  b.  Ges.  Wien.  1870,  p.  736)  observes  that  D.  BlocUi  differs  from  D.  alhovittatum  in  having  10  dorsal 
spine3,  &c.,  and  places  D.  Kneatimi  (1.  c.  p.  735)  as  a  variety  of  D.  pwnctatum. 

f  It  is  also  a  subject  worthy  of  consideration  whether  Plectorhyiichus  polytmnia  =  P.  polytcsnioides,  Bleeker,  L.  r.  yy,  is 
not  identical  with  P.  Ooldmani,  =  P.  Iwimatochir,  L.  1.  VV",  the  former  having  a  bluish  instead  of  a  yellowish-white  ground  colour, 
and  the  bands  being  light  brown  instead  of  darlc  chestnut,  whilst  the  deficiency  of  colouring  matter  accounts  for  the  absence  of  spots 
on  the  fins  of  the  former  but  present  in  the  latter.  The  colouring  of  P.  GolJmani  again  approaches  very  nearly  that  of  P.  or 

IHagramma  Seba,  Bleeker,  L.  1.  W")  which,  as  observed,  is  considered  by  Dr.  Gunther  as  identical  with  D.  Lessonii,  which  is  a  variety of  D.  Imeatum. 
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thecolours  would  considerably  resemble  those  of  Uneatum;  the  tloree  upper  bands  -svould  only  hare  to  be  conjoined 
and  continued  on  to  the  dorsal  fin,  when  alhovittaium  would  be  reproduced.  But  Bleeker  observes  that  the 

scales  are  L.  r.  •-'y,  and  more  than  are  found  in  Ihieatum  or  Lessonii :  were  it  not  for  that  fact,  one  would 

almost  feel  inclined  to  agree  with  Dr.  Giinther,  and  place  it  as  another  sj-nonym  of  Uneatum. 
It  is  very  desirable  that  some  one  residing  where  these  fishes  are  to  be  obtained  in  quantities,  as  Sind 

or  the  Andamans,  would  bring  together  a  large  number,  of  all  sizes,  at  different  seasons  of  the  year,  carefully 

examine  the  sexes,  and  the  number  of  their  ciecal  appendages  whilst  they  are  in  a  fresh  state,  making  a  comparison 

between  aU  the  difierently  coloured  ones,  the  result  I  anticipate  would  be,  as  in  the  Serrani,  that  a  conclusion 

must  be  arrived  at,  that  there  are  many  varieties  but  comparatively  few  species. 

EahHat.—B.ed  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  The  specimen  figured  was 

given  me  by  Dr.  Shortt,  Inspector  General  of  Vaccination  for  the  Madras  Presidency,  who  received  it  whilst 

fresh  at  Cuddalore  in  1867.     Personally  I  never  obtained  a  specimen  of  this  genus  along  the  Coromandel  coast. 

3.    Diagramma  Orientale,  Plate  XX,  fig.  C. 

Anthias  Orientalis,  Bloch.  t.  326,  fig.  3  ;  Bl.  Schu.  p.  306. 
Lutjanus  auranthis,  Lacep.  iv,  p.  239. 
Serranus  Orientalis,  Cuv.  and  Val.  ii,  p.  318. 

Diagramma  pica,  Cuv.  and  Val.  v,  p.  297;  Giinther,  Catal.  i,  p.  326,  and  Fische  d.  Sudsee,  p.  2/, 
t.  xxii,  fig.  A. 

Diagramma  Orientale,  Cuv.  and  Val.  v,  p.  299,  pi.  124 ;  Bleeker,  Verh.  Bat.  Gen.  xxiii,  Sciren.  p.  23 ; 

Giinther,  Catal.  i,  p.  326  and  Fische  d.  Sudsee,  p.  28,  taf.  xxii,  fig.  B  and  C. 
Diagramma  Sihhaldii,  Bennett, Froc.  Zool.  Soc.  1832,  p.  182. 

Plectorlujnclms  Orientalis,  Swains.  Fish,  ii,  p.  218  ;  Bleeker,  Atl.  Ich.  Perc.  t.  xxviii,  fig.  3,  and  Revis. 
Plectorh.  p.  295. 

B.  vi,  D.  „^H.  P-  17.  ̂'-  1/5,  A.  f ,  C.  17,  L.  r.  '££,  L.  tr.  13/25. 

Length  of  head  from  3/13  to  2/9,  of  caudal  1/6  to  1/7,  height  of  body  2/7  of  the  total  length.  Eijes— 

diameter  fi-om  1/3  to  2/7  of  length  of  head,  1  diameter  from  the  end  of  snout.  Dorsal  profile  much  more  convex 

than  the  abdominal  :  profile  of  "head  parabolic.  The  maxiUa  reaches  to  below  the  front  tliird  of  the  orbit :  the 
depth  of  the  preorbital  nearly  equals  the  diameter  of  the  eye.  Vertical  limb  of  preopercle  serrated,  its  angle 

not  produced.  Teeth— generic.  Pr/ts— dorsal  spines  of  moderate' strength,  every  alternate  one  strongest  on  one 
side,  the  second  nearly  as  high  as  the  thii-d  which  is  the  longest  in  the  fin  and  equals  from  half  to  two-fifths  of 

the  height  of  the  body,  the  last  being  from  one-third  to  one-half  shorter  :  soft  portion  of  the  fin  gi-adually 

increasing  in  height,  its  middle  third  beting  higher  than  the  spinous.  Pectoral  as  long  as  the  head  without  the snout :  ventral  reaching  three-fourths  of  the  distance  to  the  anal,  the  second  spine  of  which  latter  fin  is 

stronger  and  longer  than  the  third,  equalling  the  length  of  the  head  posterior  to  the  middle  of  the  eye  :  caudal 

rounded  or  cut  rather  square.  CoZojtM— yellowish  superiorly,  becoming  white  on  the  sides  and  beneath,  the  body 

-with  several  chestnut  bands  nearly  or  quite  as  vdAe  as  the  ground-colour.  There  may  be  four  or  five  complete 

or  interrupted  horizontal  bands  along  the  snout  and  head,  which  form  thi-ee  or  four  on  the  body :  the  highest 

gointr  to  the  base  of  the  spinous  dorsal  •.  the  second,  usually  interi-upted,  to  the  first  two-thu-ds  of  the  base  of  the  soft 

dorsal :  the  thii-d  bifurcating  beyond  the  end  of  the  pectoral  fin  divides  into  two,  the  superior,  often  mten-upted, 

going  to  the  upper  portion  of  the  caudal  fin,  and  the  inferior  to  its  lower  portion,  on  the  caudal  these  two  bands 

gradually  approximate  or  even  coalesce,  and  are  so  continued  to  the  centre  of  the  fins  termination  :  the  lowest 

body  band  goes  from  below  the  pectoral  fin  to  the  end  of  the  base  of  the  anal.  Spinous  dorsal  with  a  narrow 

dark  upper'edge  :  a  dark  angular  band  along  its  base,  which  is  anteriorly  two-thirds  as  high  as  the  spines,  but 
ending  in  a  point  at  the  base  of  the  last  spine :  a  similar  wedge-shaped  band  exists  on  the  soft  dorsal,  its  base 

beinglilong  the  origin  of  the  first  ten  or  twelve  rays  and  its  apex  at  the  upper  termination  of  the  same  rays. 

Pectoral  yellowish,  with  a  dark  blotch  covering  all  but  its  margin :  a  black  band  along  the  middle  of  the 

anal  and  an  oblique  one  across  either  lobe  of  the  caudal,  the  lower  being  sometimes  divided  mto  two,  or  havmg 
a  light  spot  in  its  centre.  -r^.    ,      n    r,    t         ̂   i     p    i_ 

The  Orientale  figured  in  Bloch,  Cuv.  and  Val.,  and  in  Garrett  s  Fische  d.  Sudsee  shows  much  ot  the 

colouring  of  D.  pica  .—a  band  passes  vertically  from  the  upper  surface  of  the  head  behind  the  eye  to  the  angle  of 

the  mouth,  and  from  it  proceeds  a  wide  single  horizontal  one  along  the  body  which  is  more  or  less  mterrupted 

but  eventuaUy  constitutes  a  central  caudal  band :  from  this  lateral  band  one  may  proceed  directly  upwards  and 

form  the  basal  blotch  on  the  spinous  dorsal,  or  it  may  be  interrupted  in  this  course  ;  a  second  band  proceeds 

upwards  and  forms  the  blotch  on  the  soft  dorsal :  a  lower  band  likewise  proceeds  from  the  base  of  the  pectoral 

to  the  end  of  the  anal  joining  the  band  on  that  fin  :  the  marks  on  the  fins  are  as  in  the  first  variety. 

That  this  species  is  very  closely  related  to  D.  Uneatum  is  apparent:  its  colouring  is  evidently  a 

modification  of  identical  bands  somewhat  diflTerently  disposed.  The  doreal  spines  however  differ,  and  to  judge 

by  this  question  solely  would  cause  Bennett's  figure  of  Bodian  Cuvier,  p.  13,  fig.  13,  to  be  a  Diagramma  with 

much  the  form  of  Orientale  and  the  colouring  of  D.  Uneatum.  Cantor  indeed  observes  of  it,  "m  the  absence 

of  a  detailed  description  *  *  the  species  cannot  be  determined." 
Habitat.— Ued  Sea,  seas  of  India,  to  the  Malay  Archipelago,  and  beyond. 
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4.  Diagramma  cinctum,  Plate  XXI,  fig.  1. 

Diarjramma  cinctum,  Temm.  and  Schleg.  Fauna  Japonica,  Poiss.  p.  Gl,  pi.  2G,  f.  1 ;  Richardson,  Ich. 
China,  p.  226 ;  Giinther,  Catal.  i,  p.  325. 

B.  vii,  D.  Tri-\T,  P-  17,  V.  1/.5,  A.  f,  C.  17,  L.  1.  56,  L.  r.  filff,  L.  tr.  14/20. 

Length  of  head  3/11,  of  caudal  1/6,  height  of  body  1/3  of  the  total  length.  JE;?/e.s-diameter  41  in  len
gth 

of  head,  l^  diameters  from  end  of  snout,  and  1  apart.  A  considerable  rise  from  the  snout  to  the  base  ot  the 

dorsal  fin  •  upper  iaw  slightly  the  longer.  The  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Vertical 

margin  of  preopcrcle  also  shoulder-bone  serrated.  Teeth— vimona  in  the  jaws.  Fins— dovsal  spmes  strong, 

increasing  in  length  to  the  fourth  and  fifth,  which  are  equal  in  height  to  nearly  half  that  of  the  body,  from 

the  fifth  they  decrease  in  length  :  soft  portions  of  dorsal  and  anal  rounded.  Pectoral  half  as  long  as  the  body 

is  hio-h  it  does  not  reach  so  far  as  the  ventral,  which  last  extends  three-fourths  of  the  way  to  the  anal :  second 

aiialtpine  much  stronger  and  longer  than  the  third,  it  equals  nearly  1/3  the  height  of  the  body  and  the  length 

of  the  postorl3ital  portion  of  the  head :  caudal  cut  square.  CoZoztra— slaty-grey,  the  upper  half  of  the  anterior 

and  the  whole  of  the  posterior  portion  of  the  body  covered  with  large  black  blotches.  Two  rows  of  black 

blotches  and  an  outer  black  margin  to  the  dorsal  fin,  usually  an  additional  row  on  the  soft  portion :  caudal 

and  soft  portion  of  the  anal  like-n-ise  with  black  blotches  and  a  black  margin  :  ventral  nearly  black  :  pectoral 

yellow.     The  bands  on  the  body  alluded  to  in  the  '  Fauna  Japonica'  and  shown  in  the  plate  do  not  exist  m  my Indian  specimens.  „       .     ,  i      ■     rii.-  j  t  t 
HaliUit. — Sind,  where  it  is  not  uncommon,  attaining  to  two  feet  m  length  ;  also  m  Lhina  and  Japan.  In 

the  British  Museum  is  a  specimen  marked  "j/.  adult:  skin.  Nepal?  Presented  by  B.  H.  Hodgson,  Esq." 

(Catal  vol.  i,  p.  326.)  ;  this  marine  fish,  it  is  almost  unnecessary  to  observe,  could  not  have  been  captui-ed  in
 

such  a  locality,  but  was  probably  obtained  from  the  mouth  of  the  Hooghly  along  with  several  other  sea  fish, 
which  are  likewise  recorded  as  from  Nepal  and  sent  by  Mr.  Hodgson. 

5.  Diagramma  griseum,  Plate  XXI,  fig.  2. 

Cuv.  and  Val.  v,  p.  306 ;  Giinther,  Catal.  i,  p.  321 ;  Playfair,  Fishes  of  Zanzibar,  p.  26,  pi.  iv,  fig.  3, 
var.  h.  and  Proc.  Zool.  Soc.  1867,  p.  851.* 

B.  vii,  D.  H:H,  P.  17,  V.  1/5,  A.  ̂ -V,  C.  17,  L.  1.  63,  L.  r.  -||:f|,  L.  tr.  13/26,  C^c.  pyl.  9. 

Length  of  head  3/11  to  1/4,  of  caudal  1/6,  height  of  body  1/3  of  the  total  length.  iJ^/es— diameter  from 

2/7  in  the  young  to  1/4  of  length  of  head,  1^  diameters  from  end  of  snout,  and  1  apart.  The  profile^  from  the 

snout  to  occiput  more  obtuse  in  adults  than"  in  the  young.  The  maxiUa  reaches  to  below  the  posterior  nostril. 
Vertical  limb  of  preopercle  rather  strongly  and  evenly  serrated,  angle  rounded  and  also  sen-ated.  Shoulder- 
bone  serrated.  Teeii/t— viUiform  in  the  jaws.  F/ms— dorsal  spines  of  moderate  strength,  the  third  or  fourth 

the  highest  and  equal  to  the  length  of  the  postorbital  portion  of  the  head,  from  thence  they  gradually  decrease 

to  the°last ;  height  of  soft  dorsal  scarcely  exceeds  that  of  one-thii-d  of  the  body.  Pectoral  as  long  as  head  without 
the  snout  and  of  about  equal  length  to  the  ventral :  second  anal  spine  strongest  and  longest,  equalling  the 
distance  between  the  middle  of  the  orbit  and  the  end  of  the  head  in  the  young  or  merely  the  postorbital  portion 

in  the  adult :  caudal  slightly  emarginate.  Free  portion  of  tail  as  deep  at  its  commencement  as  it  is  long. 

Scales— in  oblique  rows  above  the  lateral-line,  some  are  present  on  the  preorbital.  C'oZo(«-s— uniform  grey  or 
olive-grey  with  the  fins  nearly  or  quite  black.  In  the  younrj  the  general  colour  is  olive,  with  some  sinuous 

and  narrow  light  blue  lines  over  the  snout  and  cheeks,  but  which  usually  fade  shortly  after  death.  There  are 

also  several  sinuous  blue  Unes  taking  an  oblique  direction  from  the  head  upwards,  and  which  extend  to  nearly 

the  length  of  the  body.     Also  a  black  mark  over  the  posterior  end  of  the  free  portion  of  the  taU. 

Variety. — "  Colour  gi-ey  above,  white  below,  with  four  whitish  curved  cross  bands  ;  the  first  crosses  the 

forehead  and  terminates  at  the  angles  of  the  operculum  and  preoperculum :  the  second  proceeds  from  the 

second  dorsal  spine,  in  the  direction  of  the  root  of  the  ventrals :  the  third  runs  parallel  to  the  last  from  the 

seventh  and  eighth  dorsal  spines ;  and  the  last,  also  parallel,  runs  from  the  first  anal  ray  to  the  posterior  of 

anal.     Fins  blackish,  immaculate.     Length  4^  to  17  inches."     ("  Fishes  of  Zanzibar,"  p.  26.) 
Diarjramma  sordidum,  Klunz.  (Verb.  z.  b.  Ges.  Wien,  1870,  p.  67)  =  ?  Seioina  schotaf,  Forsk.  (p.  51)  has 

the  sixth  dorsal  spine  the  highest  and  slightly  longer  than  in  D.  griseum,  D.  f| ,  A.  |.  The  above  is  from  one 
of  the  type  specimens  which  closely  resembles  D.  griseum. 

Habitat.— Eatst  coast  of  Africa,  Beloochistan  and  seas  of  India,  attainmg  at  least  18  inches  in  length. 

It  is  very  common  in  Siud  and  Bombay.     Specimen  figured  6  inches  long. 

6.    Diagramma  pictum,  Plate  XXI,  fig.  3. 

Percapicfa,  Thunb.  Nya  Handl.  xiii,  1792,  p.  142,  pi.  v,  fig.  1. 
Seicena  abu  mgaterin,  Forsk.  p.  51. 

*  Col  Plavfair  observes  that  "  several  specimens  of  this  fish  were  caught  in  a  mountain-torrent  in  Seychelles,  which  loses 

itself  in  a  sand-bank  without  reaching  the  sea.  The  only  direct  communication  between  the  two  is  after  unusually  heavy  floods,  so 

that  It  would  appear  that  this  .•^alt  water  species  not  only  visits,  but  habitually  lives  in  fresh  water."  This  conclusion  requires  modification, 

the  species  perhaps,  as  is  common  with  many  other  marine  forms  in  the  East,  entered  the  river  witli  the  ram  flonds,  and  owing  to  a 
sudden  sutjsidence.  return  to  the  ocean  became  cut  off,  and  those  which  did  not  die  were  waiting  tor  the  next  r^ans  to  allow  them  to 
escape  to  the  sea  ties  page  68  ante). 
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Anthlas  diagramma,  Blocli,  t.  320  (var.  Elochii). 
0-rammistes  pictus,  Bl.  Sch.  pp.  184,  190. 
Holocentrus  radjahoa,  Lacep.  iv,  pp.  3.3.J,  374. 
Jjidjatms  pictu!!,  Lacep.  v,  pp.  687,  688. 
JJiwjramma  Blocliii,  Cuv.  and  Val.  v,  p.  312  ;  Giintlier,  Catal.  i,  p.  329. 

.''  Dia.fjram.iiia  pmcilojAenim,  Cuv.  and  Val.  v,  p.  314 ;  Temm.  and  Sclileg.  Fauna  Japon.  Poiss.  p.  61  ; 
Giintlier,  Catal.  i,  p.  329. 

Dia(/nimma  pictwm,  Cuv.  and  Val.  v,  p.  31-j  ;  Tern,  and  Sclileg.  Fauna  Japon.  p.  02  ;  Richardson,  Ich. 
China,  p.  227;   Giiuthcr,  Catal.  i,  p.  327. 

Diai/niinma  baUeittuiii,  (Kulil.  and  v.  Hass.)  Cuv.  and  Val.  v,  p.  316. 
Plectorhi/nchus  Bluehii,,  Cantor,  Catal.  p.  77. 
PlectorhijncJms  halteatus,  Cantor,  Catal.  p.  78. 
Plectorhynchus pnmctatus,  Bleeker,  Atl.  Ich.  Perc.  xxli,  fig.  1,  Cerani,  p.  187,  and  Revis.  Plector.  p.  298. 

B.  vi,  D.  ̂ Ln,^  p.  17,  V.  1/5,  A.  i  L.  r.  }%%,  L.  tr.  1-5/26. 

Length  of  head  2/9,  of  caudal  2/13,  height  of  body  4/15  of  the  total  length.  Ei/es — diameter  2/7  (in  the 
young)  to  2/9  of  the  length  of  head,  Ij  to  2  diameters  from  the  end  of  snout,  and  nearly  1  apart.  Tlie  maxilla 
reaches  to  iielow  the  front  edge  of  the  orbit.  Tedh — generic.  Fins — dorsal  spines  of  moderate  strength,  the 

first  short,  the  third  usually  the  highest  and  equalling  about  one  half  the  depth  of  the  bodj",  the  second  and 
fom-th  spines  are  of  nearly  the  same  height  but  variations  are  constantly  found,  the  last  dorsal  spine  is  about 
one  fourth  of  the  height  of  the  body,  and  the  rays  a  little  higher  than  the  anterior  or  most  elevated  portion  of 
the  spines.  Pectoral  as  long  as  the  head  excluding  the  snout :  the  second  and  third  anal  spines  of  about  the 
.same  length  and  equal  to  about  half  the  length  of  the  head  or  the  height  of  the  sixth  dorsal  spine  :  caudal  cut 
neai'ly  square,  or  with  rounded  angles.  Colours — This  fish  having  been  divided  into  several  species  due  to 
variations  in  colour,  1  propose  describing  such  in  accordance  with  what  appears  to  me  to  be  that  most  readily 
explained.  IJiaijrainma  Blockii  (variety)  orange  yellow  or  white,  with  chestnut  brown  or  black  longitudinal 
bands,  the  upper  three  of  which  commence  between  the  eye  and  the  base  of  the  first  dorsal  spine,  the  sujierior 
narrow  runs  along  the  base  of  the  spinous  dorsal  and  joins  the  one  on  the  doi'sal  fin :  the  second  and  third  are 
broader  and  coalesce  above  the  middle  of  the  pectoral  fin,  becoming  lost  below  the  base  of  the  soft  dorsal  and 
on  the  upper  edge  of  the  free  portion  of  the  tail :  the  fourth  and  fifth  proceed  from  the  snout,  through  the  eye, 
and  go  direct  to  the  centre  of  the  base  of  the  caudal,  where  they  join  and  are  continued  to  the  end  of  the  tin 
ill  a  wedge-shaped  form  :  below  these  bands  are  one  or  two  more,  the  upper  of  which  goes  to  the  lower  edge  of 
the  free  portion  of  the  tail.  Dorsal  fin  with  a  narrow  black  margin,  a  broad  dark  band  runs  from  the  upper 

two-thii-ds  of  its  second  spine  backwards  and  do-i\Tiwards  to  the  base  of  the  fin,  leaving  the  lower  third  of  the 
second  and  third  spines  uncovered,  this  band  is  sometimes  interrupted  (as  shown  by  Bloch),  causing  a  black 
spot  to  exist  between  its  third  and  fourth  spines  ;  if  continuous  (as  in  PI.  sxi,  fig.  3),  it  coalesces  with  the 
upper  body  band,  and  is  continued  in  a  wedge-shaped  form  to  the  posterior-superior  angle  of  the  soft  dorsal 
tin.  Caudal  with  a  central  wedge-shaped  dark  band,  and  a  cross-band  over  its  upper  and  lower  angles,  thiese 

are  frequently  broken  up  into  spots  :  the  lower  half  of  the  anal  and  the  end  of  the  ventral  black.* 
A  very  interesting  form  of  colouring  exists  in  a  specimen  with  D.  -5%  from  Madras,  presented  by  Dr. 

Jerdon  to  the  British  Museum,  it  is  the  intermediate  form  of  ornamental  colouring  between  D.  Blocliii  and 
D.  pictnm,  the  two  bands  which  pass  backwards  from  the  eye  to  the  caudal  tin  become  merged  into  one  below 
the  middle  of  the  soft  dorsal. 

Diaijmmma  pidmn  has  the  same  ground  colour  as  D.  Blocliii  with  fewer  but  wider  longitudinal  bands  : 
the  first,  second,  and  third  bands  coalesce  much  sooner,  the  upper  two  below  the  middle  or  end  of  the 
spinous  dorsal,  and  the  second  and  third  on  the  nape  :  whilst  the  two  bands  which  pass  backwards  from 

the  eye  to  the  caudal  tin,  and  which  coalesce  in  Dr.  Jerdou's  specimen  below  the  middle  of  the  soft  dorsal,  in 
the  typical  pictuia  forai  a  single  broad  one  by  the  amalgamation  of  them  in  their  whole  length  from  the  eye  to 
the  tail.  The  tins  are  coloured  as  described  for  D.  Blocliii,  in  short  the  immature  appear  to  be  generally 
coloured  as  in  the  typical  D.  pictuiit. 

Bleeker's  figure  of  Plectorhynclim  pimctatus  is  this  species,  the  ornamental  colouring  being  increased 
by  the  addition  of  some  extra  intermediate  bands  which  are  broken  up  into  spots  :  the  ventral  and  anal  are 
likewise  darker,  due  to  the  existence  of  additional  colour. 

In  a  bad  skin  in  the  British  Museum,  marked  D.  Blocliii  with  D.  J  !i,  all  the  longitudinal  bands  are 
liroken  up  into  a  series  of  elongated  spots  or  blotches. 

Ha\-ing  remarked  how  the  wide  bands  in  the  tj-jiical  B.  pictum  are  liable  to  be  varied  by  the  existence 
of  more  numerous  but  narrower  ones  in  D.  Blocliii  it  remains  to  be  observed  that  they  may  be  further 
moditied  by  being  broken  up  into  rows  of  oblong  blotches  or  spots  ;  or  when  narrow  bands  exist  they  may  be 
alternately  complete  or  interrupted  as  in  D.  pwcilopiterum. 

*  Col.  riayfair,  Fish.  Zanz.  p.  28.  appareiitly  on  the  .authority  of  a  single  skin,  asserts  "the  colour  of  the  adult  is  dark 
grey,  with  darker  longitudinal  lines  and  series  of  spots  ;  tins  blackish,  except  pectorals,  which  are  grey."  But  as  specimens  with 
the  colouring  of  the  typical  Blochii  exist  as  large  as  tlie  grey  lineated  one,  I  think  it  would  be  preferable  to  consider  such  as  having 
a  peculiar  form  of  colouring.  However,  a  doubt  is  raised  as  to  whether  Diagramma  Blochii,  Cuv.  and  Val..  is  Anthias  diarircimma. 
Bloch,  .is  he  remarks  "  the  younger  specimen  acrees  perlectly  with  the  AvtJiias  diagramma  of  Bloch,  although  it  is  doubtful  whether  it 
is  the  same  as  the  D.  Blochii  of  Cmier  and  Valenciennes,  which  is  only  known  from  a  figure  taken  at  Triucomalee." 
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Haliiiit. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  ilalay  Arcliij^elago  and  beyond.  The 
specimen  is  figured  life-size. 

7.    Diagramma  punctatum,  Plate  XXI,  fig.  4. 

(Ehren.)  Cuv.  and  Val.  v,  p.  302;  Temm.  and  Schleg.  Fauna  Japon.  p.  60,  pi.  xxd,  A;  Riipp.  Atl. 
Fische,  p.  126,  t.  32,  f.  2,  and  N.  W.  Fische,  p.  125  ;  Quoy  and  Gaim.  Voy.  Astrol.  Poiss.  p.  6i»9,  pi.  sii,  fig.  2  ; 
Giinther,  Catal.  i,  p.  323;  Kner,  Novara,  Fische,  p.  54;  Klmizing.  Verh.  z.  b.  Ges.  Wieu,  1870,  p.  73-1  (part). 

Biarjranvma  cinerascens,  Cuv.  and  Val.  v,  p.  307  ;  Rupp.  Atl.  p.  127. 
?  Diagramma  centurio,  Cuv.  and  Val.  v,  p.  308;  Playfair,  Fish.  Zanz.  p.  27. 
Plectorhynchus  pundatus,  Bleeker,  Ceram.  p.  187  and  Atl.  Ich.  Perc.  t.  xxii,  f.  1. 

B.  vii,  D.  ̂ :if,  p.  17,  V.  1/5,  A.  i,  C.  17,  L.  r.  VV^VV,  L-  tr-  15/20. 
Length  of  head  from  4/17  to  2/9,  of  caudal  from  1/8  to  1/9,  height  of  body  2/7  of  the  total  length. 

Ei/es — diameter  from  2/9  to  1/4  of  length  of  head,  1^  to  2  diameters  from  end  of  snout,  and  about  1  apart. 
Dorsal  profile  much  more  convex  than  that  of  the  abtlomen.  The  maxilla  reaches  to  below  the  hind  nostril. 
Vertical  border  of  preopercle  serrated,  as  is  also  its  rounded  angle.  Shoulder-bone  serrated.  Teeth — 
villiform.  Fhis — dorsal  spines  moderately  strong,  the  second  and  third  being  the  longest  and  equal  to  two- 
fifths  of  the  length  of  the  head  :  second  anal  spine  slightly  the  strongest  but  the  third  a  little  the  longest : 
caudal  Imiated  :  the  distance  the  ventral  fins  extend  varies  considerably  with  the  age  of  the  fish,  becoming 
comparatively  very  much  shorter  in  the  larger  specimens.  Colours — grepsh,  several  rows  of  large  brilliant 
golden  spots  along  the  upper  half  of  the  body  :  three  short  bluish  bands  pass  from  the  eye  across  the 
opercle,  and  two  more  in  the  same  direction  between  the  eye  and  the  angle  of  the  mouth,  these  bands  are 
continued  on  to  the  body  between  the  rows  of  spots.  Two  rows  of  brownish  spots  dashed  with  yellow 
exist  on  the  hard  dorsal  as  well  as  a  light  longitudinal  band  :  soft  dorsal  with  similar  spots  much  wider  than  the 
ground  colour  :  caudal  the  same  :  anal  and  ventral  likewise  spotted,  the  latter  being  greyish  externally  :  pectoral 
golden. 

In  a  specimen  27|  inches  in  length  tlie  colouring  varied,  it  being  of  an  uniform  greyisli-bro-uTi,  some  small 
ill-defined  spots  on  the  soft  dorsal :  the  caudal  covered  with  small  circular  brown  marks  as  well  as  the  outer  half 
of  the  anal  :  ventral  externally  greyish. 

Bleeker  (Revis.  Plector.  p.  301)  considers  D.  p'ctiim  imd  D.  2mncfatiim  as  the  young  and  adult  of  one 
species,  the  colours  and  the  foiin  of  the  dorsal  changing  with  age.  My  specimens  however  show  D.  'pictum 
(figured  life-size)  with  L.  r.  \^l,  and  I),  pitnctatnm  (at  10  inches  in  length,  PI.  xxi,  fig.  4),  with  L.  r.  'M-,  and  a 
specimen  27^  inches  with  L.  r.  'JJ-J.  But  Dr.  Bleeker  having,  as  he  observes,  43  specimens  which  show  the 
gradations,  make  one  very  doubtful  whether  this  species  may  not  be  the  adult  of  pictum. 

Habitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 

8.    Diagramma  picoides. 

Peters,  Monatsb.  Akad.  Wiss.  Berl.  1866,  p.  94. 

B.  vii,  D.  fl,  P.  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  100,  L.  r.  H*.  L.  tr.  16-17/31-32. 

Length  of  head  2/9,  of  caudal  nearly  1/7,  height  of  body  4/17  of  the  total  length.  Ei/es — diameter 
2/9  of  length  of  head.  If  diameters  from  end  of  snout,  and  I3  apart.  Fins — the  spines  of  the  dorsal  are  of 
moderate  height,  the  third  being  a  little  more  than  1/3  of  the  height  of  the  body  :  ventral  spine  longer  than  the 
third  of  the  dorsal  fin  :  the  second  anal  spine  is  slightly  longer  and  much  stronger  than  the  third,  and  one-third 
longer  than  the  highest  in  the  dorsal  fin.  Colours — upper  1/2  of  body  black  with  four  large  light  blotches,  one 
being  over  the  snout :  a  second  across  the  nape  :  a  third  under  the  commencement  of  the  dorsal  rays,  and  the 
last  over  the  free  portion  of  the  tail.  The  white  colour  of  the  abdomen  is  divided  in  a  zig-zag  or  wavy  line 
from  the  black  of  the  back.  On  the  tail  where  there  is  a  row  of  black  spots,  the  white  colour  merges  into  the 
upper  spot.  Dorsal  fin  with  a  black  base  and  upper  edge,  and  having  a  white  median  longitudinal  band.  The 
anal  and  caudal  mth  irregular  black  spots. 

Habitat. — A  dried  example  nearly  12  inches  long  was  obtained  by  Lamare  Pigout,  most  probably  in  the 
East  Indies,  but  it  might  have  come  from  the  Mauritius,  or  even  the  Cape  of  Good  Hope. 

Genus,  20 — Lobotes,  Cuv. 

Branehiostegals  six:  pseudohrancJiice.  Body  and  fins  someichat  elevated:  upper  j^rnfile  of  head  concave. 
Eyes  rather  small.  Mouth  moderately  pjrotractile,  its  cleft  oblique,  lower  jaw  the  longer.  Opierde  ivith  obtuse  points : 
preopercle  serrated.  Villiform  teeth  in  tliejaws  having  an  external  enlarged  and  somewhat  conical  row,  hut  without 
canijies :  palate  edentulous.  One  dorsal  fin  with  tivelve  stout  spines :  anal  loith  three :  caudal  rounded.  Scales 
ctenoid,  of  moderate  size,  extended  over  the  head.     Air-vessel  simple,  without  any  constriction. 

Geographical  distribution. — Seas  of  India,  China,  and  Atlantic  coasts  of  America. 

SYNOPSIS   or   INDIVIDUAL  SPECIES. 

1.  Lobotes  Surinamensis,  Bloch,  D.  y4_^g,  A.  i-i'-j-g-'  ̂ -  1-  48.  Brassy-brown  blotched  with  darker.  East 
coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 
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Lobotes  Surinamensis,  Plato  XXI,  fig.  5. 

Holocentrus  Surinamenfis,  Blocli,  t.  '24;-] ;  Bl.  Selm.  p.  31 G. 

Lohotes  Surinamensis,  Cuv.  and  Val.  v,  319  ;  Day,  Fishes  of  ilalabar,  p.  '2  i. 
Lobotes  erate,  Cuv.  and  Val.  v,  p.  322 ;  Bleeker,  Scia;n.  p.  20,  and  Atl.  Icli.  Perc.  t.  xxiii,  fig.  4 ;  Cantor, 

Catal.  p.  80. 
Lohotes  Farhharii  et  somHolentiis,  Cuv.  and  Val.  v,  p.  324. 
Lohotes  audonim,  Giinther,  Catal.  i,  p.  338. 
Parrandee,  Mai.  :  Musalli,  Tarn.  :   Ghota  heklcut,  Ooriah. 

B.  vi,  D.  yJ.H,  p.  15-17,  V.  1/.5,  A.  tt»„,  C.  17,  L.  r.  ||>t-|,  L.  tr.  9-11/22,  Cffic.  pyl.  4  (3), 
Vert.  1.3/11. 

Leugtli  of  head  from  3i  to  3f ,  of  caudal  1/G,  heiglit  of  body  21  to  1/3  in  the  total  length.  Eyes— 
diameter  1/(3  to  1/7  of  the  length  of  head,  1  diameter  from  the  end  of  snout,  and  1^  to  2  apart.  A  concavity  in 

the  dorsal  profile  over  the  eyes.  The  maxilla  reaches  to  below  the  anterior  third  of  the  orbit.  Vertical  limb  of 

preopercle  denticulated,  with  spinate  teeth  at  its  rounded  and  slightly  produced  angle  :  horizontal  limb  entire. 
Shoulder-bone  and  one  in  axilla  denticulated.  Teeth — fine.  Fins — dorsal  spines  strong,  the  fourth  to  the  seventh 

of  about  the  same  height  and  the  longest  equal  to  half  the  length  of  the  head ;  soft  portion  of  the  fin  higher  than 

the  spinous.  Pectoral  rounded,  half  as  long  as  the  head  :  thii-d  anal  spine  longer  than  the  second,  and  equal  to  1/4 

or  2/9  of  height  of  body  :  soft  portions  of  dorsal  and  anal  rather  angular  :  caudal  rounded.  Air-vessel— \argL; 
thin,  and  lanceolate  in  shape.  Colours — brassy-brown  blotched  with  darker,  and  having  the  extremity  of  tlic 

caudal  and  the  pectoral  of  a  dirty  yellowish-white :  the  other  fins  are  of  a  slate  coloiu-. 
This  fish  varies  considerably  witli  age  ;  and  Dr.  Giinther,  under  the  designation  of  ioioies  auctorvm,  gives 

as  its  range,  "  Atlantic  coasts  of  America  from  New  York  to  the  coast  of  Surinam  ;  Carribean  sea ;  Ceylon, 

Bay  of  Bengal,  Sunda,  Jlolucca,  and  Chinese  seas." — Catal.  i,  p.  338. 
LLihitat.—Eiisit  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond,  attaimng  at  least  2| 

feet  in  length.     It  is  excellent  as  food. 

Genus,  21 — Scolopsis,  Cuv.  and  Val. 
Scolopmles,  Cuv. 

BrcmicJiiostegals  five :  pseudohranchiai.  Body  ohlonrj.  Eyes  of  moderate  or  large  size.  Mouth  muderately 

protractile  :  jaws  of  nearly  equal  length  anteriorly  :  cleft  of  mouth  horizontal.  Infraorbital  arch  with  a  spine  directed 

haekwards :  preopercle  as  a  rule  serrated,  and  often  the  suborbital  ring  :  opercle  ivith  a  weak  spine.  A  single  dorsal 

fin  viith  ten  spines :  anal  with  three :  caudal  emarginate  or  forked.  Scales  ctenoid.  Air-vessel  luithout  any 
constriction,  simple.     Pyloric  appjeiidages  few. 

Geographical  distribution. — From  the  Red  Sea,  and  East  coast  of  Africa,  through  the  seas  of  India  to  the 

Malay  Archipelago  and  beyond.  The  largest  numbers  and  greatest  varieties  of  species  in  this  Genus  are  taken 
off  the  coasts  of  Sind  and  Bombay,  also  at  the  Andamans  and  Nicobars. 

SYNOPSIS   OF   SPECIES. 

1.  Scolopsis  bimaculatus,  D.  \'>,  A.  a,  L.  1.  48,  L.  tr.  4^/14.  Greyish,  a  broad  white  opercular  band  :  two 
lilack  blotches  on  the  lateral-line,  the  first  from  the  eleventh  to  the  twenty-second  scale  :  the  second  behind  the 
end  of  the  dorsal  fin.     Red  Sea,  seas  of  India  to  China. 

2.  Scolopsis  phieops,  D.  \",  A.  f,  L.  1.  4G-48,  L.  tr.  5/16.  A  light  band  along  the  base  of  the  dorsal  fin  : 
a  blue  band  from  the  eye  to  the  upper  jaw  ;  a  second  to  the  axilla  where  it  ends  in  a  blue  spot.  East  coast  of 
Africa,  and  seas  of  India. 

3.  Scolopsis  bilineatus,  D.  y,  A.  f,  L.  1.  46,  L.  tr.  4/14.  A  white  band  from  snout  to  base  of  dorsal 

spines  :  a  second  from  above  the  orbit  to  a  little  way  below  the  last  dorsal  spine  :  a  third  from  the  upper  edge  of 

the  eye  to  the  lateral-line.  A  -n-ide  yellow,  black-edged  band  from  the  mouth  to  the  soft  dorsal.  A  large  yellow 
blotch  below  the  last  half  of  the  soft  dorsal,  which  latter  is  anteriorly  edged  with  black  :  anal  with  its  front  half 
black.     Andamans  and  Malay  Archipelago. 

4.  Scolopisis  ghanam,  t).  u,  A.  f,  L.  1.  46,  L.  tr.  4/14.  A  light  band  from  the  snout  to  the  base  of  the 

dorsal  spines  :  a  second  from  above  the  eye  to  the  end  of  the  dorsal  fin  :  a  third  from  the  eye  to  the  shoulder 
where  it  divides  into  two  and  is  continued  backwards  :  a  black  spot  in  the  axilla.     Red  Sea  and  Andamans. 

6.  Scoloiisis  monogramvia,  D.  V°,  A.  f,  L.  1.  44,  L.  tr.  5/14.  A  deep  black  band  fi'om  the  eye  to  above  the 
base  of  the  caudal  fin.     Andamans  to  the  Malay  Archipelago. 

6.  Scolopsis  cancellatus,  D.  V",  A.  f,  L.  1.  44,  L.  tr.  3^/14.  A  white  streak  from  snout  to  first  dorsal 

spine  :  a  second  from  over  orbit  to  the  end  of  the  base  of  the  dorsal :  a  third  from  the  upper  third  of  the  eye  to 

opposite  the  end  of  the  pectoral :  a  fourth  from  the  middle  of  the  eye  to  the  upper  tliird  of  the  caudal.  Several 

irregular  and  wide  vertical  body  bands.  A  black  spot  between  fii'st  »nd  thu-d  dorsal  spines.  Andamans  to  the 
ilalay  Archipelago  and  beyond. 

7.  Scnlopsis  Vosmeri,  D.  V",  A.  f,  L.  1.  42-44,  L.  tr.  3|-4/14.  Serrations  on  preopercle  directed  backwards 

in  the  immature,  outwards  in  the  adult.  A  liglit  band  over'the  operclcs,  and  a  longitudinal  light  line  along  the body.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

8.  Scolopsis  Icucotcenia,  D.  V',  A.  f,  L.  1.  39,  L.  tr.  3^/13.  A  light  band  edged  with  dark  above  and  below, 

going  from  the  eye  to  the  upper  half  of  the  caudal  fin  :  usually  a  dark  spot  on  the  dorsal  fin.  Bombay  to  the 
Malay  Archipelago. 
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9.  Scohpsis  ciUatns,  D.  >/>  A.  f,  L.  1.  40,  L.  tr.  4/15.  A  silvery  line  from  between  the  lateral-line  and 

the  back,  from  near  the  head  to  the  commencement  of  the  soft  dorsal  :  most  of  the  scales  below  the  lateral-line 

•with  a  golden  spot.     Andamans  to  the  Malay  Archipelago  and  beyond. 

1.    Scolopsis  bimaculatus,  Plate  XXII,  fig.  1. 

RiippeU,  Atl.  Fische,  p.  8,  t.  ii,  f.  2,  and  N.  W.  Fische,  p.  126 ;  Gunther,  Catal.  i,  p.  357;  Klunz.  Verb.  z. 
b.  Ges.  Wien,  1870,  p.  740 ;  Bleeker,  Revis.  Scolop.  p.  3G7. 

Scolopsides  bimaculatus,  Cuv.  and  Val.  v,  p.  340. 

Scolopsides  inermis,  Cuv.  and  Val.  v,  p.  340 ;  Richards.  Ich.  China,  p.  236,  (not  Tern,  and  Schleg.) 
Scolopsides  monogramma,  Bleeker,  Sciasn.  p.  29,  (ex  parte.) 

B.  V,  D.  V°,  P-  18,  V.  1/5,  A.  f,  C.  17,  L.  1.  48,  L.  tr.  4|/14. 

Length  of  head  about  1/4,  of  caudal  1/6,  height  of  body  4/13  to  2/7  of  tlie  total  length.  Ei/es — diameter 

1  /3  of  length  of  head,  1  diameter  from  end  of  snout,  and  3/4  apart.  The  maxilla  reaches  to  nearly  beneath  the 

front  edge  of  the  orbit.  Preorbital  1/2  as  high  as  the  diameter  of  the  orbit,  having  a  strong  spine,  with  fom-  or 
five  denticulations  along  the  posterior  margin  of  its  plate.  Vertical  limb  of  preopercle  serrated,  most  strongly  so 

at  the  antrle.  Teeth — fine.  Fins — dorsal  spines  strong,  the  fourth  the  highest  being  rather  longer  than  the  post- 

orbital  portion  of  the  head.  Pectoral  nearly  as  long  as  the  head.  Second  anal  spine  stronger  but  shorter  than 

the  third,  which  equals  one-third  the  length  of  the  head  :  caudal  lunated.  Colours — gi-eyish,  becoming  dull 
white  on  the  abdomen  :  a  broad  light  opercular  band.  Branchiostegal  membranes  blood-red.  A  brownish  band 

over  the  snout,  and  one  or  two  blotches  on  the  lateral-line,  the  first  large,  being  from  the  eleventh  to  the  twenty- 
second  scales,  the  second  smaller  and  behind  the  posterior  extremity  of  the  dorsal  fin,  or  the  two  may  be 

conjoined.     Fins  orange,  becoming  reddish  externally.     Eyes  silvery. 
Uabitat. — Red  Sea,  seas  of  India  and  China.  The  specimen  which  is  figured  was  captured  at  Madras  in 

June,  1867,  and  is  nearly  8|  inches  in  length.  Instead  of  having  a  long  single  blotch  on  the  side,  it  has  taken  the 
form  of  two  distinct  ones. 

2.  Scolopsis  phaeops,  Plate  XXII,  fig.  2. 

Scolopsides  phmops,  Bennett,  Proc.  Zool.  Soc.  1831,  i,  p.  165. 
Scolopsis  plueopis,  Giinter,  Catal.  i,  p.  358. 
Scolopsis  nototcenia,  Playfair,  Fish.  Zanz.  p.  29,  pi.  v,  fig.  2. 

B.  v,D.  V,  P-  16,  V-  1/5,  A.  f,  C.  17,  L.  1.  46-48,  L.  tr.  5/16. 

Length  of  head  1/4  to  4^,  of  caudal  nearly  1/5,  height  of  body  3f  to  3j  in  the  total  length.  Ei/es— 
diameter  2/9  of  length  of  head,  11  diameters  from  end  of  snout,  and  Ij  apart.  Interorbital  space  rather  convex 

transversely.  Cleft  of  mouth  somewhat  oblique,  the  maxilla  reaching  to  below  the  front  edge  of  the  orbit. 

Preorbital  spine  of  moderate  size,  with  a  strong  denticulation  on  the  posterior-inferior  edge  of  the  plate. 

Vertical  limb  of  preopercle  slightly  emarginate,  the  angle  being  rounded  and  somewhat  produced  :  on  the  vertical 

limb  the  serrations  are  strongest,  superiorly  decreasing  in  strength  to  above  the  angle  where  they  become  almost 

spinate.  Teeth — in  the  jaws  fine.  Fins — dorsal  spines  of  moderate  strength,  increasing  in  length  to  the  fourth 

which  equals  1/3  of  the  height  of  the  body.  Pectoral  equals  the  length  of  the  head  excluding  the  snout :  third 

anal  spine  longer  but  not  quite  so  strong  as  the  second,  and  equalling  2/7  of  the  height  of  the  body  :  caudal 

forked,  upper  lobe  somewhat  the  longer.  Colours — greenish-olive  above  the  lateral-line,  becoming  yellowish- 
white  below  it :  a  narrow  light  band  runs  along  the  back  close  to  the  base  of  the  dorsal  fin.  _  A  wide  bright  blue 

band  passes  from  the  eye  over  the  preorbital  and  upper  maxillary  bone  ceasing  a  short  distance  between  the 

centre  of  the  upper  jaw  and  the  angle  of  the  mouth :  a  second  goes  from  the  posterior  edge  of  the  eye  to  the  axilla 
where  it  ends  in  a  blue  spot :  fins  reddish. 

In  the  dried  skin  shown  me  in  the  British  ]\Iuseum  of  S.  nototmiia,  Plaj^'air,  and  as  I  understood  the  type, 
the  anal  spines  are  correctly  described  as  "  the  two  last  spines  are  nearly  equal  in  length,  but  the  second  is  the 

stronger,  they  are  about  one-third  of  the  length  of  the  head  :"  (Fish.  Zanz.  p.  30,)  but  they  have  evidently  been 
injured  and  grown  again  in  an  irregular  manner. 

Habitat. — East  coast  of  Africa,  seas  of  India.  Not  imcommon  ofi'  Smd.  The  specimen  figured  is 
9i  inches  in  length. 

3.  Scolopsis  bilineatus,  Plate  XXII,  fig.  3. 

Anthias  bilineatus,  Bloch,  t.  325,  fig.  1 ;  Bl.  Schn.  p.  306. 
Lidjanus  ellipticus,  Lacep.  iv,  p.  213. 

Scolopsides  bilineatus,  Cuv.  and  Val.  v,  p.  336 ;  Bleeker,  Verb.  Bat.  Gen.  xxiii,  Scisen.  p.  28. 
Scolopsides  lineatus,  Bleeker,  Solor.  p.  73,  (not  Riipp.) 
Scolopsis  bilineatus,  Gunther,  Catal.  i,  p.  357 ;  Bleeker,  Revis.  Scolop.  p.  359. 
Scolop)sis  Bleekeri,  Giinther,  Catal.  i,  p.  361. 

B.  V,  D.  V,  P-  16,  V.  1/5,  A.  f,  C.  17,  L.  1.  46,  L.  tr.  4/14,  Ciec.  pyl.  5. 

Length  of  head  1/4  or  a  little  less,  of  caudal  1/5,  height  of  body  2/7  of  the  total  length.  i7(/es— diameter 
4/11  to  2/5  of  length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  1  apart.  The  maxilla  reaches  to  below 

the  front  edge  of  the  orbit  or  even  to  its  fii-st  third  in  the  adult.  Vertical  limb  of  preopercle  serrated,  and  its  angle 
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rattier  produced  and  rounded.  A  strong  preovbital  spine,  witli  three  teetli  below  it  along  tlie  edge  of  the  plate. 
Opercular  spine  distinct.  Teeth — villiform.  Fins — dorsal  spines  not  strong,  increasing  in  height  to  the  fourth 
which  equals  3/7  of  the  height  of  the  body.  Pectoral  extends  nearly  to  above  the  anal  spines,  the  second  of 
which  is  very  strong,  longer  than  the  third,  and  equal  to  rather  more  than  half  of  the  height  of  the  body  :  .soft 
dorsal  and  anal  angularly  rounded ;  caudal  forked.  Colours — a  white  band  from  the  snout  to  the  base  of  the 
dorsal  spines  :  a  second  from  above  the  orbit  to  a  little  way  below  the  last  dorsal  spine  :  a  third  from  the  upper 
edge  of  the  eye  to  the  lateral-line.  A  wide  yellow,  black-margined  band  passes  fi-om  the  mouth  to  the  commence- 

ment of  the  soft  dorsal  fin.  A  large  yellow  blotch  exists  below  the  last  half  of  the  soft  dorsal,  which  latter  fin 
is  anteriorly  edged  with  black  :  anal  black  in  its  front  half  and  white  posteriorly. 

In  the  young,  S.  Bleeheri,  Giinther,  the  light  band  bordered  with  black  is  nearly  straight,  and  terminates 
where  the  white  spot  exists  in  the  adult,  near  the  end  of  the  base  of  the  soft  dorsal :  another  light  band  proceeds 
from  the  upper  edge  of  the  eye  to  the  base  of  the  spinous  portion  of  the  dorsal  fin  ;  whUst  a  tliird  median  one 
goes  from  the  snout  to  the  base  of  the  first  dorsal  spine. 

Halitat. — Andamans  and  Malay  Archipelago.     The  specimen  is  figm-ed  life-size. 

4.    Scolopsis  ghanam,  Plate  XXII,  fig.  4. 

Scicena  rjlianam,  Porsk.  p.  50,  No.  56. 
Huloceutrus  yhanain,  Lacep.  iv,  p.  347. 
Scolojysis  lineatns,  Riipp.  Atl.  Fische,  p.  7,  pi.  2,  fig.  1,  and  N.  W.  Fische,  p.  12G. 
Scolopsides  ghanam,  Cuv.  and  Val.  v,  p.  348. 
Scolopsis  ghanam,  Gunther,  Catal.  i,  p.  362 ;  Klunzinger,  Verh.  z.  b.  Ges.  Wien,  1870,  p.  739. 

B.  V,  D.  V",  P.  17,  V.  1/5,  A.  f,  L.  1.  46,  L.  tr.  4/14,  Cebc.  pyl.  6  (4). 

Length  of  head  1/4  to  4^,  of  caudal  1/5,  height  of  body  3i  to  3f  in  the  total  length.  Eyes — diameter  1/.3 
of  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Scaleless  portion  of  the  head  covered 
with  numerous  small  pores.  The  maxilla  reaches  to  below  the  first  fourth  of  the  orbit.  Preorbital  spine  strong, 
the  plate  denticulated  on  the  edge  beneath  it :  lower  edge  of  suborbital  ring  of  bones  serrated.  Vertical  limb  of 
preopercle  strongly  serrated,  most  coarsely  so  upon  its  produced  angle.  Opercular  spine  well  developed. 
Shoulder-bone  serrated.  Teeth — fine.  Fins — the  dorsal  spines  which  are  rather  weak  increase  in  length  to  the 
fifth,  the  height  of  which  nearly  equals  half  the  length  of  the  head.  Pectoral  not  quite  so  long  as  the  head  : 

anal  spines  of  equal  strength,  the  longest  equalling  the  extent  of  the  postoi'bital  portion  of  the  head :  caudal 
deeply  forked.  Lateral-line — curves  to  opposite  the  end  of  the  dorsal  fin,  from  whence  it  proceeds  direct  to  the 
centre  of  the  caudal.  Colours — back  olive,  a  yellowish-white  band  goes  from  the  snout  to  the  base  of  the  dorsal 
spines  :  a  second  from  above  the  orbit  to  the  end  of  the  base  of  the  dorsal  fin  :  a  third  from  the  snout,  where  it 
arises  in  common  with  the  one  for  the  opposite  side,  passes  through  the  upper  portion  of  the  eye  and  at  the 

shoulder  di\'ides  into  two,  one  being  above  the  lateral-line  and  becoming  lost  on  the  back  of  the  tail,  the  other 
going  below  the  lateral-line  being  lost  on  the  last  fourth  of  the  body  :  a  fourth  goes  along  the  preorbital  and 
suborbital  ring  of  bones  being  lost  above  the  base  of  the  pectoral  fin  which  has  a  black  spot  in  its  axU.  Most 
of  the  scales  below  the  lateral-line  in  the  anterior  two-thirds  of  the  body  have  a  black  spot  at  their  bases.  A 
violet  mark  is  present  at  the  base  of  either  lobe  of  the  caudal  fin. 

Habitat. — Red  Sea  and  Andaman  islands,  where  it  is  very  common.  Specimen  figured  is  Q^  inches  in 
length. 

5.    Scolopsis  monogramma,  Plate  XXII,  fig.  5. 

Scolopsides  monogramma.  (Kuhl.  and  v.  Hass.)  Cuv.  and  Val.  v,  p.  338. 
Scolopsis  monogramma,  Giinther,  Catal.  i,  p.  358 ;  Bleeker,  Revis.  Scolop.  p.  369. 

B.  v,  D.  V",  P-  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  44,  L.  tr.  5/14. 

Length  of  head  1/4,  of  caudal  1/5,  height  of  body  4/15  of  the  total  length.  Eyes — diameter  1/3  of  length 
of  head,  nearly  1  diameter  from  end  of  snout  and  also  apart.  Upper  surface  of  the  head  flat,  and  the  scales 
extend  forwards  nearly  to  the  nostrils.  Preorbital  bone  with  one  flat  spine  having  three  small  teeth  at  the 
anterior-inferior  edge  of  the  plate,  the  depth  of  which  equals  half  the  diameter  of  the  orbit :  infraorbital  ring 
of  bones  finely  serrated.  The  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Vertical  limb  of  preopercle 
almost  evenly  serrated  as  well  as  its  rounded  and  somewhat  produced  angle.  Shoulder-bone  serrated.  Teeth — 
villiform.  Fins — dorsal  spines  slender,  increasing  in  length  to  the  fourth  which  equals  3/7  of  the  height  of  the 
body.  Second  anal  spine  stronger  but  not  so  long  as  the  third  which  equals  3/10  of  the  height  of  the  body  : 
caudal  forked.  Lateral-line — makes  a  very  gradual  curve  to  below  the  end  of  the  soft  dorsal  fin.  Colours— 
olive  with  a  deep  black  band,  one  scale  wide,  passing  from  the  snout  through  the  eye  to  above  the  base  of  the 
caudal  fin,  until  it  arrives  below  the  end  of  the  dorsal  fin  it  is  inferior  to  the  lateral-line  :  fins  immaculate. 

Habitat. — Andamans  to  the  Malay  Archipelago.     Specimen  figured  is  5  inches  long. 

6.    Scolopsis  cancellatus,  Plate  XXII,  fig.  6. 

Scolopsides  cancellatus,  Cuv.  and  Val.  v,  p.  351  ;*  Bleeker,  Scifen.  p.  28. 

*  It  is  suggested  by  Cut.  and  Val  that  Scolo2}sis  Uncatus  Quoy  and  Gaim.  Voy.  de  JI.  Froycinet.  Zool.  pi.  60.  f.  3,  may  be  this species  badly  delineated. 
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Scolopsis  cancellatns,  Gunther,  Catal.  i,  p.  3G1,  and  Fische  d.  Sudsee,  p.  30 ;  Bleeker,  Atl.  leh.  Perc. 
t.  xsxi,  fig.  2,  and  Revis.  Scolop.  p.  355. 

Scolopsis  Bleekeri,  Bleeker,  Atl.  Ich.  Perc.  t.  xvi,  fig.  1,  (not  Giinther.) 

B.  V,  D.  V",  P-  15,  V.  1/5,  A.  f,  C.  17,  L.  1.  44,  L.  tr.  31/14. 

Length  of  head  1/4,  of  caudal  2/9,  height  of  body  1/4  of  the  total  length.  %es— diameter  2/5  of  length 

of  head,  1/2  a  diameter  from  end  of  snout,  and  3/4  apart.  Dorsal  profile  more  convex  than  that  of  the  abdomen. 

Interorbital  space  flat.  Scaleless  portion  of  the  head  studded  with  fine  open  pores.  The  maxilla  reaches  to 

below  the  front  edge  of  the  orbit.  Preorbital  spine  of  moderate  length  and  strength,  fluted  and  with  one  or 

two  denticulations  along  the  inferior  edge  of  the  plate.  Some  serrations  on  the  suborbital  ring  of  bones. 

Vertical  limb  of  preopercle  serrated,  most  coarsely  so  superiorly  and  at  its  slightly  produced  and  rounded  angle. 

Teeth   fine.     Fins — dorsal  spines  weak,  increasing  in  length  to  the  fifth  which  is  more  than  half  as  long  as  the 

head  :  pectoral  as  long  as  the  head  behind  the  front  edge  of  the  orbit :  second  anal  spine  stronger  but  a  little 

shorter  than  the  third"' which  equals  half  the  length  of  the  head,  Lateml-liiie — cui-ves  to  opposite  the  end  of 
the  dorsal  fin,  from  whence  it  proceeds  direct  to  the  centre  of  the  caudal.  Colours — grejash  above  and  whitish 
below  the  lateral-line :  a  white  streak  goes  from  the  snout  to  the  base  of  the  first  dorsal  spine :  a  second  from 

over  the  orbit  to  the  end  of  the  base  of  the  dorsal  fin :  a  third  fi'om  the  upper  third  of  the  eye  to  opposite  tlie 

end  of  the  pectoral :  a  fourth  from  the  middle  of  the  eye  to  the  upper  third  of  the  caudal.  Several  wide  but 

irregular  vertical  bands  pass  from  the  back  to  the  middle  of  the  body.  A  black  spot  between  the  first  and  third 

dorsal  spines  in  their  lower  half.  Bleeker  observes  that  the  longitudinal  bands  are  more  distinct  and  regular  in 

the  young  than  in  the  adult,  whilst  the  black  spot  on  the  spinous  dorsal  usually  disappears  with  age. 

Ettbitat. — Andamans,  to  the  Malay  Archipelago,  and  beyond.     The  specimen  is  figured  life-size. 

7.     Scolopsis  Vosmeri,  Plate  XXIII,  fig  1  (young) :  2  (semi-adult)  :  3  (adult). 

Antliias  Vosmeri,  Bloch,  t.  321. 
Anthias  Vosmari,  Bl.  Schn.  p.  304. 
Anthias  Japonicus,  Bloch,  t.  325,  f.  2  ;  Bl.  Schn.  p.  307. 
Ferca  aurata,  Mungo  Park,  Trans.  Linn.  Soc.  iii,  p.  35. 
Lutjamis  Japonicus,  Lacep.  iv,  p.  31. 
hutjanus  Vosmeri,  Lacep.  iv,  p.  213. 
Lidjanus  aureovittatus,  Lacep.  iv,  p.  216. 
Pomacentrus  e7meaclactijhi,s,  Lacep.  iv,  pp.  505,  508. 
Liitjanus  auratus,  Bl.  Schn.  p.  328. 
Spurns  hurite,  Russell,  Fish.  Vizag.  ii,  p.  5,  pi.  lOG. 

Scolopisides  hurite,  Cuv.  and  Val.  v,  p.  331.* 
Scolopsis  knrite,  Riipp.  Atl.  Fische,  p.  9,  t.  2,  f.  3. 
Scolopsis  hate,  Cuv.  and  Val.  v,  p.  329. 

Scolopsides  BiqrpelUi,  Cuv.  and  Val.  v,  p.  332t ;  Richards.  Ich.  China,  p.  236. 

Scolopsides  vosmeri,  Cuv.  and  Val.  v,  p.  333+  ;  Bleek.  Verb.  Bat.  Gen.  xxiii,  Sciajn.  p.  27. 
Scolopsides  torquatiis,  Cuv.  and  Val.  v,  p.  335  ;  Bleeker,  1.  c.  p.  28. 

Scolopsis  torquatus,  Gunther,  Catal.  i,  p.  356  ;  Kner,  Novara,  Fische,  p.  59  ;  Bleeker,  Revis.  Scolopsis,  p.  3b3. 
Scolopsides  aurata.  Cantor,  Catal.  i,  p.  81. 

Scolopsis  Japonicus,  Gunther,  Catal.  i,  p.  354 ;  Day,  Fish.  Malabar,  p.  25  ;  Klunz.  Verb.  z.  b.  Ges.  m 
VVien,  1870,  p.  740. 

Scolopsis  auratus,  Giinther,  Catal.  i,  p.  355. 
Scolopsis  Vosniaeri,  Bleeker,  Revis.  Scolop.  p.  361. 
Kimdid,  Tarn. 

B.  V,  D.  V",  P-  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  42-44,  L.  tr.  3|-4/13-14,  Coec.  pyl.  (3  Kner.) 

Length  of  head  1/4  to  3/14,  of  caudal  4/21  to  2/9,  height  of  body  1/3  to  2/5  of  the  total  length.  Enes— 

diameter  2/^5  to  1/3  (in  the  adult)  of  length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  3/4  to  1  apart. The  maxilla  reaches  to  below  the  anterior  fourth  or  in  the  adult  to  beneath  the  front  edge  of  the  orbit. 

Preorbital  with  rather  a  deep  plate,  armed  superiorly  with  one  strong  fluted  spine  projecting  backwards  and 

from  about  three  to  seven  or  eight  denticulations  below  it :  above  this  spine  the  suborbital^  plate  is  armed  wiijt 

another  directed  both  forwards  and  backwards,  in  some  specimens  these  are  very  small,  especially  the  anterior  one. 

In  one  specimen  this  anterior  projection  of  the  suborbital  spine  is  imperceptible,  so  it  is  probable  that  Sir  John 

Richardson's  statement  of  "  two  suborbital  teeth  pointing  backwards,  one  mider  the  other  and  more  slender, 

none  pointing  forwards,"  may  have  been  quite  correct :  it  is  scarcely  necessary  to  observe  that  he  considered  the 

preorbital  spine  as  a  suborbital  one.     Preopercle  with  its  vertical  limb  slightly  emarginate,  due  to  its  projecting 

*  Cuv.  and  Val.  remark  upon  Russell's  figure  showing  10  soft  rays  in  the  dorsal  fin,  and  his  description  giving  1 1,  consequently a  new  name  was  bestowed  on  the  species,  which  however  only  possesses  9  rays. 

t  Cuv.  and  Val.  bestowed  this  designation  on  Riippell's  fish  because  the  vertical  limb  of  the  preopercle  is  not  shown  so 
emarginate  as  figured  by  Rnssell  and  as  existing  in  nature. 

X  Scolopsis  argyrosomus,  Kuhl  and  v.  Hass.  JISS.  apud  Cuv.  and  Val. 
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and  rounded  angle :  it  is  serrated  in  its  whole  extent,  but  the  character  of  these  serrations  alters  considerably 

■n-ith  age.  In  the  young,  .S'.  torquatus,  the  serrations  are  moderately  coarse  and  directed  backwards,  sometimes 
a  smalf  cusp  exists  at  the  base  of  some,  at  other  times  it  does  not,  the  vertical  limb  and  rounded  angle  may  be 
said  to  be  serrated,  the  serrations  being  directed  backwards.  As  the  size  of  the  specimen  augments,  S.  Japonkns, 

we  find  that  these  basal  cusps  begin  to"be  more  distinctly  developed,  and  a  blmit  one  as  a  rule  is  present  at  the 
base  of  every  serration,  in  some  specimens  the  posteriorly  directed  teeth  now  begin  to  disappear.  As  the  adiilt, 

S.  auratus,  is  reached  the  appearance  becomes  remarkable,  the  posteriorly  directed  serrations  on  the  vertical 

limb  (not  on  the  angle)  have  become  absorbed,  and  the  cusps  at  their  bases  have  augmented  in  size  and 

consequently  the  serrations  project  outwards  instead  of  backwards.  Operclo  with  a  moderately  developed  spine. 

Teeth — generic,  i^/xs— dorsal  spines  strong,  each  alternate  one  being  broader,  they  increase  in  length  to  the 

fourth  or  fifth,  from  whence  they  continue  "of  about  the  same  height,  or  equal  to  about  half  the  length  of  the 
head,  whilst  the  rays  are  of  about  the  same  height.  Pectoral  equal  to  the  length  of  the  head  posterior  to  the 

nostrils  :  ventral  almost  reaching  the  anus.  Anal  spines  strong,  the  third  nearly  equal  to  the  highest  in  the 
dorsal  fin  but  one-foui-th  shorter  than  the  second  in  a  specimen  8|  inches  in  length  ;  in  younger  specimens  the 

dilference  in  length  is  sometimes  not  so  gi-eat,  in  such  cases  the  second  spine  is  generally  the  longer,  as  will  be 

alluded  to:  caudal  forked.  C'oZomcs— adult  of  a  pale  dull-red,  usually  having  a  whitish  band  round  the 

opercles,  from  the  upper  edge  of  which  bone  a  longitudinal  wide  line  of  the  same  coloui-  passes  backwards 
below  the  lateral-line,  being  lost  beneath  the  end  of  the  base  of  the  dorsal  fin.  Every  scale  on  the  body  has 

generally  a  dark  basal  mark.  In  the  medium  size  fish,  ,S'.  Japonicus,  the  ground  colour  is  often  the  same  as 
given  for  the  adult,  but  in  others  it  is  of  an  ashy  grey  :  the  opercular  band  is  generally  distinct  and  of  a  cream- 

yellow  colour.  A  deep  arterial  blood-red  spot  exists  behind  the  opercular  spine,  and  the  fins  are  of  a  pale 

yellow.  In  the  young,  5'.  tnrquatus,  the  band  of  the  opercles  is  very  distinct  and  of  a  light  lemon-yellow  colour, 
whilst  the  blood-red  spot  behind  the  opercular  spine  is  very  well  marked  :  the  inside  of  the  mouth  is  likewise  red. 

If  we  divide  this  fish  into  three  distinct  species  merely  in  accordance  with  the  colours  observed,^  the 

difficulty  arises  amongst  specimens  from  India,  of  ability  to  discover  any  very  young  S.  auratus  or  S.  Japonicus, 

unless  the  S.  torquatus  is  admitted  to  be  such.  Of  course,  however,  it  is  by  no  means  improbable  that  some  im- 

mature might  from  the  first  adopt  the  livery  seen  in  the  adult,  but  such  a  mere  anomaly  would  be  insuificient  to 

constitute  a  valid  species.  In  Cuvier  and  Valenciennes,  it  is  observed  that  Ruppell's  figure  of  S.  kurite,  does  not 

show  such  an  emargination  of  the  preopercle  as  is  exhibited  in  Russell's,  this  however  appears  to  have  been 
merely  an  accident.  The  question  of  the  direction  of  the  preopercular  serrations  deserves  however  more 

consideration,  and  it  was  not  until  I  had  collected  a  large  number  of  specimens  of  all  ages  and  examined  those 

in  the  British  and  Madras  JMuseums,  that  I  arrived  at  the  conviction  that  such  were  merely  due  to  maturity  or 

the  reverse  of  the  specimen.  In  the  young,  although  the  serrations  project  backwards,  they  have  a  small  cusp 

at  their  base,  which,  did  it  gi-ow,  would  project  outwards :  in  middle  age  tliis  outer  projection  increases  in 

development  whilst  the  posterior  one  shows  signs  of  atrophy  :  in  the  adidt  stage  the  change  is  completed,  the 

earliest  serrations  have  become  almost  or  entirely  absorbed,  the  original  basal  cusp  has  developed  mto  an 

outwardly  directed  serration,  having  sometimes  the  original  ones  in  the  form  of  a  backwardly  projecting  cusp  at 
the  base  of  each.  .        .  ,    ,  p 

Bleeker,  Z.  c.  places  S.  torquatus  as  nearly  allied  but  distinct  from  S.  Vosmeri,  being  distinguished  from  it 

by  a  more  convex  profile,  a  larger  head,  larsrer  eyes  and  a  lower  anal  fin.  In  colours  by  an  absence  of  the  hght 

lateral  band  and  a  purple  triangular  spot  at  the  base  of  the  pectoral  fin.  He  gives  in  ,S'.  torquatus  length  of  head 

4  to  4i,  height  of  body  2|  to  3  in  the  total  length;  eyes,  diameter  2  to  2\  in  the  length  of  head:  in  the  -S'. 
Vosmeri,  length  of  head  4|  to  4|,  height  of  body  2f  to  3  m  the  total  length;  eyes,  diameter  2t  to  3  m  the 
length  of  head. 

PL  xxiii,  fig.  I,  represents  a  specimen  of  S.  torquatus,  life-size,  no  longitudinal  band  exists  and  the  pectoral 

blotch  is  distinct,  but  the  comparative  length  of  the  second  anal  spine  is  as  great  as  in  any  specimen  of  the 

typical  S.  Vosmeri,  which  I  have  seen.  In  four  other  specimens  6,  G^,  6^,  and  7  inches  respectively  m  length, 

the  second  anal  spine  is  only  1/2  the  length  of  the  head.  Therefore  variations  do  exist,  and  to  prove  such  I 

have  figured  (PI.  xxiii,  fig.  2)  an  intermediate  form,  6^  inches  in  length,  which  agrees  with  Bleeker's  torquatus. Hahitat.—ned  Sea,  East  coast  of  Africa,  seas  of  India  to  the  ilalay  Archipelago  and  beyond,  attaimng 
at  least  12  inches  in  length. 

8.    Scolopsis  lencotEenia,  Plate  XXIII,  fig.  4. 

ScoloiishJes  leucotmiia,  Bleeker,  Banka,  p.  4.3I,  Atl.  Ich.  Perc.  t.  xvi,  fig.  4,  and  Revis.  Scolop.  p.  351 ; 
Giinther,  Catal.  i,  p.  3G3. 

Scolopsides  leucotmnioides,  Bleeker,  Celebes,  p.  439;  Giinther,  Catal.  i,  p.  3G3. 

B.  V,  D.  \°,  P.  17,  V.  1/5,  A.  f,  L.  1.  39,  L.  tr.  3^/13. 

Length  of  head  equals  one  fourth  less  than  the  height  of  the  body.  Enes—diameter  2/5  of  length  of  head, 

1/2  a  dianleter  fi-om  end  of  snout,  and  1  apart.  Interorbital  space  flat:  dorsal  profile  more  convex  than  that  of 

the  abdomen.  Cleft  of  mouth  somewhat  oblique  :  the  maxilla  reaches  to  below  the  first  third  of  the  orbit. 

Preorbital  one-third  as  high  as  the  diameter  of  the  eye,  its  spine  weak,  and  tlie  hind  edge  of  the  plate  with  a 

few  indistinct  serrations  :  suborbital  ring  of  bones  serrated.  Vertical  limb  of  preopercle  slightly  emargmate, 

serrated  along  its  whole  extent  but  most'eoarsely  so  at  its  rounded  angle.     Shoulder-bone  serrated.    Teeth— &ne.. 
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Fins — dorsal  spines  strong,  increasing-  in  length  to  tlie  fourth  which  equals  half  the  length  of  the  head  :  pectoral 
equals  the  length  of  the  head  without  the  snout  :  the  ventral  nearly  reaches  the  anal :  second  anal  spine  much 
the  strongest  and  consideralily  the  longest,  equalling  the  length  of  the  head  behind  the  middle  of  the  eye. 
Colours — a  broad  yellowish-white  streak  from  above  the  eye  to  the  upper  edge  of  the  free  portion  of  the  tail, 
it  is  margined  both  alaove  and  below  with  a  dark  purple  stripe :  above  it  the  body  is  reddish-brown,  below  it 
yellowish  :  a  dark  purplish  vertical  baud  extends  down  the  opercle.  Fins  reddish,  the  dorsal  with  a  fine  black 
upper  edge  and  a  dark  band  along  the  centre  of  its  spinous  portion. 

In  the  typical  S.  leucoUeaia,  no  black  mark  exists  on  the  dorsal  fin,  and  the  second  anal  spine  is  longer 
and  stronger  than  the  third. 

In  S.  leucotiBiiioides  a  black  blotch  exists  between  the  first  and  fourth  dorsal  spines,  and  the  second  and 
third  anal  spines  are  of  about  equal  length  and  strength. 

In  the  specimen  figui-ed,  a  dark  band  passes  along  the  spinous  dorsal  and  the  anal  spines  are  as  in 
8.  leucoUenia. 

Hahitat. — Bombay  to  the  Malay  Archipelago. 
My  single  specimen  having  its  tail  injured  must  be  the  excuse  for  the  way  in  wluch  I  have  given  the 

proportions,  but  Bleeker  observes,  length  of  head  1/4,  height  of  body  2/7  to  1/4  of  the  total  length. 

9.    Scolopsis  ciliatus,  Plate  XXIII,  fig.  5. 

Holoeentrus  ciliatus,  Lacep.  iv,  pp.  33.3,  371. 

Scolopsides  lycogenis,  Cuv.  and  Val.  v,*  p.  346,  pi.  127 ;  Bleeker,  Sciseu.  p.  27. 
Scolo2'>sis  ciliatus,  Gunthei-,  Catal.  i,  p.  355. 

B.  V,  D.  V",  P-  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  44,  L.  tr.  3|-4/15,  Ckc.  pyl.  5,  Vert.  10/14. 

Length  of  head  1/4  to  4|,  of  caudal  nearly  1/5,  height  of  body  3^  to  3|  in  the  total  length.  Eyes — 
diameter  2/5  to  3/8  of  length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  1  apart.  A  prominent  ridge 
having  a  serrated  edge  exists  on  the  maxilla,  and  that  bone  extends  to  below  the  front  margin  of  the  orbit. 
Preorbital  with  a  strong  spine  directed  backwards,  two  smaller  ones  on  the  plate  below  it  and  a  few  serrations 
beneath.  Vertical  edge  of  preopercle  serrated,  most  strongly  so  at  its  angle  which  is  not  produced.  A  con- 

spicuous spine  on  the  opercle  :  shoulder-bone  serrated.  Teeth — villiform.  Fins — dorsal  spines  slender,  increasing 
in  length  to  the  fifth,  the  height  of  which  nearly  equals  half  the  length  of  the  head  :  anal  spines  not  strong,  the 
third  weaker  but  longer  than  the  second,  and  nearly  equalling  the  longest  in  the  dorsal  fin :  caudal  forked. 
Colours — greenish-olive  above,  becoming  lighter  on  the  abdomen  :  a  silvery  white  band  extends  between  the 
lateral-line  and  the  back,  from  near  tlie  head  to  opposite  the  commencement  of  the  soft  dorsal :  the  position  of 
this  white  line  Bleeker  observes  is  liable  to  change  with  age :  the  scales  below  the  lateral-line  have  a  golden  spot. 
Fins  reddish. 

Hahitat. — Andamans,  Malay  Archipelago,  &.c.  The  specimen  figured  is  7  inches  in  length  and  from  tho 
Andaman  islands. 

Genus,  22 — Dentex,  Cuv. 

Gymnocranius,  pt.  Klunz. :  Paradentex,  pt.  Blkr. :  Synagris,  (Klein)  Bleeker. 

BrancM'Ostecjals  six  or  seven  :  pseudobrancMce.  Body  oblong,  rather  elongate,  and  a  little  elevated.  Eyes  of 
viedium  or  rather  large  size.  Mouth  moderately  protractile,  its  cleft  more  or  less  horizontal :  jaws  of  about  equal 
length.  Preopercle  entire  or  feebly  serrated :  op/ercle  without  any  or  with  a  not  very  pronvinent  spine :  the  distance 
between  the  eye  and  the  angle  of  the  mouth  considerable.  Generally  strong  canines  from  4  to  6  Mt  number  in  bothjaips, 
almost  invariably  present  in  the  upper :  a  conical  outer  lateral  roiu  in  either  jatv :  vomer,  palate,  and  tongue  edentu- 

lous. One  scaleless  dorsal  fin  having  from  10  to  13  spines,  anal  with  three  and  nine  to  eleven  rays :  the  spines 
generally  loeah,  and  being  more  or  less  providedj  tvith  a  scaly  groove:  caudal  forked.  Scales  ctenoid,  of  moderate  size, 
more  than  three  rows  between  the  eye  and  the  angle  of  the  preopercle,  none  on  the  front  of  the  snout,  jaws,  or  preorbital. 
Air-vessel  not  constricted  but  notched  posteriorly.     Pyloric  appendages  few. 

This  Genus  has  been  subdivided  from  Synagris,  mostly  owing  to  the  existence  of  upwards  of  three  rows 

of  scales  across  the  preopercle.  Even  thus  restricted  it  has  been  further  subdivided  and  Q-ymnoaranius,  Klunz. ^ 
Paradentex,  Bleeker,  consists  of  those  species  in  which  the  scales  do  not  extend  forward  on  the  upper  surface  of 
the  head  so  far  as  the  eye  :  none  on  the  outer  ILmb  of  the  preopercle  :  the  upper  jaw  is  rather  more  protractile, 
and  the  canines  are  weaker. 

Geographical  distribution. — The  fishes  of  this  Genus  have  a  wide  range,  being  found  in  the  Mediterranean, 
Atlantic,  Red  Sea,  and  through  those  of  India  to  the  Malay  Archipelago,  and  beyond. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Dentex  rivulata,  D.  -i-g,  A.  ̂ .  Canines  in  both  jaws.  Sinuous  blue  lines  on  the  sides  of  the  head. 
Red  Sea,  Ceylon. 

*  lA/cogenis  argyrosoma,  Kuhl.  and  v,  Hass.  Mss.  apud  Cuv.  nui  Val. 
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1.    Dentex  rivulatus. 

Riipp.  N.  W.  Fischc,  p.  IIG,  t.  29,  fig.  2;  Giiuthcr,  Catal.  i,  p.  372. 

Gijmnocranius  rivulatus,  Klunz.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  7G5. 

D.  \%,  P.  15,  V.  1/5,  A.  tV,  C.  17,  L.  1.  48,  L.  tr.  7/20. 

Length  of  head  4/17,  of  caudal  2/11,  height  of  body  3/10  of  the  total  length.  %es— diameter  3/11  of 
the  leno-th  of  head,  If  diameters  from  the  end  of  snout,  and  ly  apart.  The  depth  of  the  preorbital  rather  exceeds 
the  leno-th  of  tlie  diameter  of  the  orbit.  The  maxilla  reaches  to  below  the  front  nostril.  Hind  limb  of  preopercle 

almost  vertical  and  entire,  a  few  serrations  exist  along  its  rounded  angle.  Teeth — an  outer  row  of  strong  canines 

in  the  upper  jaw,  and  a  strong  lateral  row  of  conical  ones  :  lower  jaw  with  six  canines  in  front  and  a  lateral 

conical  row  which  posteriorly  become  rather  obtuse.  Fins — dorsal  spines  rather  strong,  increasing  in  length 
to  the  fourth  from  whence  they  decrease  to  the  last,  the  height  of  the  fourth  equals  the  distance  from  the  eye  to 

the  end  of  the  preorbital  bone,  the  last  dorsal  spine  equals  the  length  of  the  third  and  is  slightly  longer  than  the 

ninth :  second  anal  spine  two-thirds  as  long  as  the  third  wliich  equals  the  length  of  the  post-orbital  portion  of 

the  head :  caudal  deeply  forked.  Scales — five  rows  on  the  cheeks  :  superiorly  they  do  not  extend  so  far  as  to 

opposite  the  posterior  edge  of  the  orbit.  Colours — gi-eenish,  glossed  with  golden  on  the  sides  :  wavey  blue  lines 
along  the  snout  and  over  the  preorbital. 

Habitat. — Red  Sea  and  Ceylon. 

Genus,  23 — Synagkis  (Klein)  Giinther. 

Dentex,  pt.  Cuv.  and  Val :  Nemipterus,  Swains. :  Sponchjliosoma,  sp.  Cantor :  Heterognathon,  pt.  Steind. : 

Dentex  (C.  V.)  Bleeker.* 

DrancMostegals  five  or  six :  j^seiidolrancJuce.  Body  oUong,  rather  elongate  and  a  little  elevated.  Eyes  of 

medium  or  rather  large  size.  Mouth  moderately  lyrotractile,  its  cleft  more  or  less  horizontal :  jaws  of  about ^  equal 

length.  Preopercle  entire  or  feelly  serrated :  opercle  without  any  or  %mth  a  not  very  prom-inejit  spine:  the  distance 

between  the  eye  and  the  angle  of  the  mouth  C07isideralle.f  Moderately  sized  curved  canines  in  the  upper  and  generally 

feeble  ones  in  the  front  of  he  lower  jaw:  an  inner  vilhform  band  in  either  jaw  and  usually  an  outer  conical  rmv : 

-vomer,  palate,  and  tongue  edentulous.  One  scaleless  dorsal  fin  having  ten  spines  and  nine  rays  :  anal  also  scaleless 

having  three  spines  and  seven  rays:  all  the  spines  weak:  caudal  forked.  Scales  ctenoid,  of  moderate  size,  three  roivs 

on  the  pireopercle  none  along  its  outer  border,  on  the  snout,  preorbital,  or  jaws.  Air-vessel  not  constricted  but  notched 
posteriorly.     Pyloric  appendages  few. 

Swainson's  genus  Nemipterus  is  founded  on  Dentex  filamentosus,  C.  and  V.  =  D.  strhtus  =  Syyiagris, 

GiJnther,  and  consequently  might  perhaps  (to  prevent  foi-ther  confusion)  be  employed  instead  of  Synagris. 

Geographical  distribution.— Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and 
beyond. 

SYNOPSIS  OF  SPECIES. 

1.  Synagris  striafus,  D.  V".  ̂-  f'  ̂-  1-  ̂ 8.  Preopercle  serrated  :  only  2  rows  of  teeth  in  the  Tower  Jaw, 
no  conical  ones.  Two  first  dorsal  rays  and  upper  lobe  of  caudal  prolonged.  Silvery,  with  purplish  bands.  Seas 

of  India  to  Sm-inam.  ,     .  ,  „ 
2.  Synagris  ti>lu,  D.  V".  ̂ -  f'  L.  1.  48.  Preopercle  entire.  Lateral  conical  teeth  m  either  .law.  Dorsal 

spines  elongated  and  interspinous  membrane  deeply  notched.  Roseate,  with  yellow  longitudinal  bands.  Seas 
of  India  to  the  Malay  Archipelago. 

3.  Synagris  Bleekeri,  D.  V".  ̂-  h  L.  1.  48.  Preopercle  entire.  No  outer  conical  row  m  the  upper  jaw, 

a  single,  conical  lateral  row  in  the  mandible.  No  elongated  spines  or  rays  :  interspinous  membrane  slightly 

notched.     A  spot  on  the  opercle.     Seas  of  India. 

4.  Synagris  filamentosus,  D.  \'',  A.  f,  L.  1.  48.  Preopercle  serrated.  A  lateral  outer  row  of  small  conical 

teeth  in  the  upper  jaw  only.  Upper  caudal  lobe  prolonged  :  interspinous  membrane  slightly  notched.  Yellowish- 
red,  with  roseate  longitudinal  bands.     Seas  of  India. 

5.  Synagris  notatus,  D.  V*!  ̂-  f>  L.  1.  47.  Preopercle  entire.  An  outer  row  of  small  conical  teeth  in 

the  upper  jaw,  also  a  similar  row  in  the  mandible,  but  becoming  very  small  in  the  last  fourth  of  the  jaw.  No 

elongated  spines  or  rays;  interspinous  membrane  slightly  notched.  A  brilliant  spot  on  the  first  'j  scales  below the  lateral-line.     Andamans. 

1.     Synagris  striatus,  Plate  VIII,  fig.  5.  J 

?  Coryidicma  striata,  PL  Mss. 

?  GoryphoMa  lutea,  Bl.  Schn.  p.  297,  t.  Iviii. 
Dentex  striatus,  (?  Cuv.  and  Val.  vi,  p.  252)  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  134. 

*  Genus  Synagris  (Klein)  Bleeker  =  Dentex  (C.  V.)  Giiuther  in  part,  and  is  not  similar  to  Synagris.  Giinther. 
t  The  preorbital  in  the  following  species  of  tliis  genus  is  high  and  consists  of  two  pieces,  the  jiosterior  of  which  ends  in  u 

point  at  its  posterior-superior  angle,  but  tliis  point,  which  is  of  varying  extent,  does  not  form  a  spine  as  in  the  genus  Scolopsis.  The 

posterior  border  of  this  preorbital  plate  is  free,  the  skin  covering  it  not  passing  directly  on  to  the  cheeks,  but  being  first  reflected  on  to 
the  posterior  snrfacc  of  the  plate. 

%  JIarked  Synat/ris  luteu!  on  the  plate. 
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De7itex  filamentosus,  Cuv.  and  Val.  vi,  p.  244,  pi.  155  (not  Val.  Isles  Canar.  nor  Cantliarus  filamentosus, Riipp.) 

Nemipterws  filamentosus.  Swains.  Fish,  ii,  p.  22.3. 

.'*  Synagris  luteus,  Giinther,  Catal.  i,  p.  380. 
Synagris  macronemus,  Giinther,  Catal.  i,  p.  380. 

B.  vi,  D.  V",  P-  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  48,  L.  tr.  31/10. 

Length  of  head  4^,  of  caudal  (without  its  prolongation)  4|,  height  of  body  one-fourth  of  the  total  lengtli 

(excluding  tlie  prolonged  caudal  ray).  Eyes — diameter  Z\  in  length  of  head,  1  diameter  from  end  of  snout, 
and  2/3  of  a  diameter  apart.  The  height  of  the  head  equals  its  length  exclusive  of  the  opercle  :  lower  jaw 
slightly  the  longer  :  the  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Height  of  preorbital  equals  2/3 
of  the  diameter  of  the  eye,  it  terminates  posteriorly  in  a  point  below  the  last  third  of  the  eye.  Vertical  limb 
of  preopercle  finely  and  evenly  serrated  in  its  middle  third,  its  angle  rounded  and  entire.  Opercle  without  any 

distinct  spine.  Teeth — villiform  along  the  whole  of  the  upper  jaw,  with  4  canine-like  ones  anteriorly  in  either 
premaxillary,  laterally  the  outer  row  is  composed  of  about  30  closely  set  conical  ones :  the  inner  ones  in  the 
mandiljle  are  villiform  just  above  the  symphysis,  whilst  laterally  they  are  in  two  rows  of  which  the  inner  is 

slightly  the  larger.  Fins — dorsal  spines  rather  weak,  the  two  first  elongated,  the  second  reaching  to  the  base 
of  the  caudal  fin :  interspinous  membrane  very  slightly  notched,  the  height  of  the  last  eight  spines  gradually 
increases,  the  last  equalling  rather  more  than  the  length  of  the  postorbital  portion  of  the  head  but  is  not  so 

high  as  the  rays.  Pectoral  as  long  as  the  head.  Ventral  reaches  the  anal.  Third  anal  spine  the  longest,  and 

equalling  1/3  of  the  length  of  the  head.  Caudal  forked,  upper  lobe  with  a  filamentous  prolongation.  Scales — 
extend  forwards  superiorly  to  between  the  eyes.  Lateral-line — the  tubes  divide  posteriorly  into  two  branches. 
Colours — silvery,  with  pinkish  longitudinal  bands  :  fins  pinkish  stained  with  yellow. 

The  specimen  described  and  figured  is  from  Sir  W.  Elliot's  Madi-as  collection,  the  coloured  figui-e  is named  Deniex  striatus  C.  V.  by  Jerdon,  and  is  alluded  to  in  M.  J.  L.  and  Sc.  1851,  p.  134. 

This  species,  a  specimen  of  which,  from  Vizagapatam,  has  been  given  me  by  Sir  Walter  Ellic*,  cannot  bo 

Spondyliosoma  guliminda  (C.  V.)  Cantor,*  Catal.  p.  60,  which  is  not  Russell's  Sitarus  lama  guliminda— Synagris^ 
tolu,  of  which  I  have  both  male  and  female  specimens.  It  is  very  similar  to  S.  Japonims,  but  (irrespective  of 

the  spines  being  weaker  and  longer,  it  has  only  9  instead  of  10  rows  of  scales  between  the  lateral-line  and  the 
base  of  the  anal  fin).  I  have  a  male  of  that  species  which  has  no  prolongation  of  the  dorsal  fin.  There  are  two 

of  Bloch's  specimens  marked  Detitex  luteus  at  Berlin,  one  evidently  the  skin  from  which  Bl.  Schn.'s  figure  has 
been  taken,  the  artist  not  having  reversed  it,  whilst  he  has  delineated  the  eye  too  small,  and  the  (?)  elongated 

dorsal  spines  are  broken.  On  the  second  specimen,  which  has  no  elongated  dorsal  spine,  is  Val.'s  label,  "  C'est 
le  vi'ai  G.  lutea,  Bl.  Schn."  Bloch's  may  be  this  species,  but  it  has  several  rows  of  villiform  teeth  in  the 
mandibles  of  about  the  same  size  and  very  similar  to  (S.  Jaiwmciis,  which  it  appears  to  resemble.  This 

(Synaqris  striates)  is  certainly  Jerdon's  Dentex  striatus. 

'  Bl.  Schn.'s  figure  is  probably  coloured  from  a  description  in  which  it  was  said  to  have  been  striated  or 
banded,  and  instead  of  placing  such  longitudinally  he  has  given  them  as  vertical. 

Habitat. — Coromandel  coast  of  India  :  the  specimen  figured  was  captured  November  25th,  1852.  Dentex 
filamentosus,  C.V.,  came  from  Surinam. 

2.    Synagris  tolu,  Plate  XXIII,  fig.  6. 
Sparus  lama  guliminda,  Russell,  Fish.  Vizag.  ii,  p.  G,  pi.  cvii. 
Bentex  tolu,  Cuv.  and  Val.  vi,  p.  249 ;  Bleeker,  Spar.  p.  13,  Atl.  Ich.  Perc.  t.  xxvii,  fig.  i,  and  Revis. 

Dentex.  p.  20  (not  Klunz.) 
CantJiarus  gulimimla,  Cuv.  and  Val.  vi,  p.  344  (not  Spondyliosoma  guliminda,  Cantor.) 
Cundil,  Tam. 

B.  vi,  D.  V",  P-  17,  V.  1/5,  A.  i   C.  17,  L.  1.  48,  L.  tr.  3/10,  Csec.  pyl.  10-11. 

Length  of  head  2/9,  of  pectoral  1/6,  of  caudal  2/9  to  1/4,  height  of  body  2/9  to  1/4  of  the  total  length. 
Eyes — transversely  oval,  diameter  1/3  of  length  of  head,  1  diameter  from  end  of  snout,  and  2/3  apart.  Jaws  of 

equal  length,  the  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  The  lower  edge  of  the  preorbital 

obliquely  convex  in  its  posterior  half,  its  height  equals  half  the  diameter  of  the  orbit.  Preopercle  entire. 

Opercle  with  a  small  flattened  spine.  Teeth — villiform  along  the  whole  of  the  upper  jaw,  with  from  4  to  (J 
canine-like  ones  anteriorly  in  either  premaxillary,  laterally  the  outer  row  is  composed  of  about  16  closely  set 

pointed  ones  :  the  inner  ones  in  the  mandible  also  villiform,  opposite  the  symphysis  in  several  rows,  laterally  in 

a  single  one,  the  outer  row  in  front  of  the  lower  jaw  is  rather  larger  than  the  villiform  ones,  but  not  so  large  as 

the  outer  lateral  row  which  equals  those  in  the  side  of  the  upper  jaw.  Fins — dorsal  spines  very  slender  and 
flexible,  the  interspinous  membrane  deeply  notched.  The  spines  increase  in  length  to  the  sixth,  seventh,  and 

eighth,  which  equal  two-thirds  the  height  of  the  body,  the  last  spine  equals  two-fifths  of  the  height  of  the  body 

and  is  of  the  same  length  as  the  last  ray  :  pectoral  fin  as  long  as  the  head  excluding  the  snout :  ventral  with  its 

outer  ray  elongated,  scarcely  reaches  so  far  as  the  anus  :  second  anal  spine  of  equal  strength  to  but  not  so  long 

*  In  Cantor's  fish  the  dentition  is  slightly  difiTerent,  it  has  villiform  teeth  in  both  jaws,  with  5  or  6  small  curved  canines  in  the 
front  of  the  upper  jaw,  whilst  laterally  its  outer  row  is  slightly  enlarged :  the  canines  in  iront  of  the  lower  jaw  are  very  small,  whilst 
laterally  the  outer  row  is  scarcely  larj^er  than  tlie  villiform  teeth. 

N  2 
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as  the  third  wliicli  equals  one  third  of  the  height  of  the  body :  caudal  deeply  forked  the  upper  lobe  the  longer. 
As  regards  sexes  the  dorsal  sj)ine8  are  equally  prolonged  in  males  and  females :  the  pectoral  is  a  little  longer  in 
tlie  males,  extending  to  the  anus,  but  the  caudal  lolx;s  are  the  same.  Culuurs — rosy,  with  four  or  five  yellowish 
longitudinal  bands  between  the  rows  of  scales  from  immediately  above  the  base  of  the  pectoral  fin.  Fins 
pinkish  :  tips  of  dorsal  spines  orange. 

Russell's  figui-e,  although  defective,  is  sufficient  to  distinguish  the  species  by  :  it  is  the  most  common 
kind  in  IMadras  from  October  to  March,  and  may  be  at  once  recognised  fi'om  the  other  recorded  forms  by  its 
long  and  flexible  dorsal  spines  and  deeply  emarginate  interspinous  membrane.  The  caudal  fins  of  some  males 
examined  in  October  had  no  filamentous  prolongations. 

Cuv.  and  Val.  specimens  are  in  good  preservation  at  Paris  and  coincide  with  the  above  described,  but 
not  with  Sponihjllosnma  ijulimitula,  Cantor,  whose  type  is  iu  the  British  Museum. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago. 

3.    Synagris  Bleekeri,  Plate  XXIV,  fig.  1. 

B.  vi,  D.  V",  P-  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  48,  L.  tr.  3^11. 
Length  of  head  one-fourth  to  2/9,  of  caudal  4f ,  height  of  body  4j  in  the  total  length.  Eyes — transversely 

oval,  diameter  3 J  in  the  length  of  head,  Ij  diameters  from  end  of  snout,  and  1  apart.  Interorbital  space  flat. 

The  maxilla  reaches  to  below  the  first  third  of  the  orbit.  Preorbital  three-fourths  as  high  as  the  leng-th  of  the 
transverse  diameter  of  the  orbit,  its  posterior  margin  oblique  gradually  passing  into  the  inferior  one.  Preopercle 
entire.  A  small  flat  spine  on  the  opercle.  Teetli — in  villiform  bands  in  the  upper  jaw,  four  small  canines  in  the 

front  of  each  premaxillary,  no  enlarged  lateral  row  :  villii'orm  teeth  above  the  symphysis  in  the  lower  jaw,  but 
continued  a  very  short  distance  laterally,  and  canine-like  teeth  in  front  of  the  lower  jaw,  and  a  single  row  of 
conical  ones  in  the  last  two-thirds  of  the  mandible.  Fins — dorsal  spines  of  moderate  strength  with  the 
interspinous  membrane  scarcely  notched,  the  spines  increase  in  length  to  the  last,  the  height  of  which  equals  the 
length  of  the  post-orbital  portion  of  the  head  or  two-fifths  of  the  height  of  the  body,  the  last  rays  somewhat 
elongated  and  equal  to  half  the  height  of  the  body.  Pectoral  nearly  as  long  as  the  head  :  ventral  with  its  outer 
ray  elongated  and  nearly  reaching  the  anal  spines  :  anal  sjiines  of  equal  strength,  the  second  not  so  long  as  the 
third  which  is  rather  longer  than  the  diameter  of  the  orbit :  caudal  deeply  forked,  the  upper  lote  the  longer, 
but  no  filamentous  prolongation  was  observed  in  Madras  specimens.  Golours — reddish  superiorly,  becoming 
silvery  along  the  sides  and  beneath,  where  yellow  bands  exist :  a  bluish  spot  on  the  opercle  :  fins  reddish,  dorsal 
edged  with  orange  and  having  a  golden  band  along  its  base. 

This  species  is  closely  allied  to  S.  notatus,  from  which  it  differs  both  in  its  dentition  and  colouring. 

Sahitat. — Seas  of  India.     The  specimen  figured  is  from  I\Iadras,  and  8  inches  in  length. 

4.    Synagris  Japonicns,  Plate  XXIV,  fig.  2. 

Sparus  Japonicus,  Bl.  t.  277,  f.  1  (not  Synagris  Japonicus,  Giinther). 
Cantharnsfilamentosiis,  RLipp.  Atl.  p.  50,  t.  xii,  f.  3  (not  Deiitexfilamenfosus,  C.  V.). 
Dmitex  tambulus,  Cuv.  and  Val.  vi,  pp.  249,  558  (?  Riippell,  not  Bleeker). 
fBentex  hipuiictatus,  (Ehren.)  Cuv.  and  Val.  vi,  p.  247. 
Synagris  Jilamentosus,  Giinther,  Catal.  i,  p.  378. 
Synagris  grammicits,  Day,  Fish.  Malabar,  p.  20,  pi.  iv. 
Changarah,  Tam. 

B.  vi,  D.  V",  P-  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  48,  L.  tr.  3|/10. 
Length  of  head  1/4,  of  cau.dal  2/9,  height  of  body  1/4  of  the  total  length  excluding  the  filamentous 

prolongation  of  the  upper  caudal  lobe.  Eyes — diameter  3^  to  3j  in  length  of  head,  Ij  to  H  diametei's  from  end 
of  snout,  and  nearly  1  apart.  The  maxilla  reaches  to  below  the  fii'st  third  of  the  orbit.  Vertical  limb  of 
preopercle  finely  and  evenly  serrated  in  its  lower  half :  its  angle  rounded  and  entire.  Opercle  without  any 
distinct  sjjine.  Teeth — ^in  villiform  bands  in  both  jaws,  from  four  to  six  small  curved  canines  in  the  front  of 
either  premaxillary,  whilst  the  outer  row  is  a  very  little  the  largest :  in  the  mandible  the  last  six  or  eight  teeth 

only  are  conical  and  a  little  enlarged.  Fins — dorsal  spines  rather  weak  with  the  interspinous  membi-ane  scarcely 
notched,  the  height  of  the  sj)ine8  increase  to  the  last  which  equals  the  length  of  the  postorbital  portion  of  the 
head ;  the  last  ray  equals  half  the  length  of  the  head.  Pectoral  reaches  to  above  the  anal  spines.  Ventral, 
having  its  first  ray  prolonged,  reaches  as  far  as  the  anal  fin.  Third  anal  spine  slightly  weaker  than  the  second  but 
longer,  equalling  one-third  the  length  of  the  head.  Caudal  deeply  forked,  having  a  filamentous  prolongation. 
(This  may  be  peculiar  to  the  males,  but  I  have  reason  to  believe  it  is  present  in  the  females.  In  a  specimen 
captured  at  Madras,  9^  inches  in  length  to  the  end  of  the  caudal  lobes,  the  upper  one  is  produced  beyond  this 

2^^^  inches  in  addition.)  Colcmrs — -yellowish-red,  having  longitudinal  reddish  lines  along  each  row  of  scales. 
Dorsal  and  anal  fins  with  a  yellow  streak  along  their  centres,  a  grey  base  and  pinkish  edge. 

Dentex  Blochii,  Bleeker  (Sciten.  p.  17(3,  and  Revis.  Dentex,  p.  27)^=Sy>iagris  Japonicus,  Giinther  (Catal.  i, 
p.  378)  is  not  synonymous  with  the  above,  its  preopercular  limb  being  entire.  The  statement  in  Cuv.  and  Val. 
of  the  preopercular  edge  being  entire  is  erroneous,  as  I  have  convinced  myself  by  examining  the  type  specimen 

at  Berlin,  and  Val.'s  identification  of  it  with  Sparus  Japonicus  was  perfectly  correct. 
S.  grammicus  ajipears  to  be  a  variety  of  this  fi.sh,  its  preorbital  being  considerably  higher  than  is  seen  in 
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specimens  from  the  Red  Sea  and  East  coast  of  Africa,  in  the  former  the  height  equalling  almost  1  diameter  of 
the  orbit ;  in  the  latter  1/2  or  2/3  of  a  diameter. 

Habitat. — Red  Sea,  East  coast  of  Africa,  and  seas  of  India. 

5.    Synagris  notatus,  Plate  XXIV,  fig.  3. 

?  Dentex  furcosus,  Cuv.  and  Val.  vi,  p.  244. 
Synagris  furcostts,  Gunther,  Catal.  i,  p.  373. 
Synagris  notatus,  Day,  Pro.  Zool.  Soc.  1870,  p.  C84. 

B.  vi,  D.  u,  P-  15,  V.  1/5,  A.  f,  C.  17,  L.  1.  47,  L.  tr.  31/10. 

Length  of  head  3|  to  one-fourth,  of  caudal  2/9  to  one-fifth,  height  of  body  one-fourth  of  the  total 
length.  Eyes — diameter  3|  to  1/4  in  the  length  of  head,  \\  diameters  from  the  end  of  snout,  and  nearly  1  apart. 
Height  of  the  head  nearly  equals  its  length.  The  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Preorbital 
under  the  commencement  of  the  eye  is  nearly  as  high  as  the  transverse  diameter  of  the  orbit,  whilst  its  hind 

edge  is  more  angular  than  in  S.  lileekeri.  Preopercle  entire.  Opercle  with  a  small  flat  spine.  Teeth — villiform 
in  the  upper  jaw  with  four  large  curved  canines  in  either  premaxillary,  and  laterally  an  outer  conical  row  which 
are  not  very  large  :  villiform  ones  in  the  front  third  of  the  lower  jaw  with  sis  well-developed  anterior  canine- 

like ones,  laterally  a  row  of  conical  teeth  which  become  small  in  the  last  fourth  of  the  jaw.  Fins — dorsal  spines 
weak,  interspinous  membrane  very  slightly  emai'ginate,  the  spines  increase  in  length  to  the  fifth  from  whence  they 
continue  of  about  the  same  height  or  1/3  of  the  length  of  the  head  to  the  last  which  is  a  little  longer  being  2j 
in  the  same  distance :  the  length  of  the  last  rays  equal  that  of  the  postorbital  portion  of  the  head.  Pectoral 

equals  3/4  of  the  height  of  the  body.  Caudal  forked,  upper  lobe  the  longer.  Colours — rosy  with  a  brilliant 
spot  on  the  first  five  scales  below  the  lateral-line,  the  upper  half  red,  the  lower  yellow.  Five  or  six  longitudinal 
j-ellow  bands  are  present  below  the  lateral-line,  and  three  sUvery-whitc  ones  :  fins  pinkish,  with  a  yellow  band 
along  the  bases  of  the  dorsal  and  anal. 

This  appears  to  be  a  slight  variety  of  S.  furcosus,  Giinther,  in  which  latter  the  dorsal  spines  increase  in 
length  to  the  third  from  whence  they  slightly  decrease  to  the  last  which  equals  the  length  of  the  head  behind 
the  eye. 

Dentex  furcosus,  C.  V.  has  an  elongated  body  and  the  caudal  lobes  very  prolonged. 
Halitat. — Seas  of  India. 

Genus,  24 — Pentapus,  Cuv. 

Leiopsis,  Bennett :  Gnatlwdentex,  pt.  Bleeker. 

BrancJiiostegals  six :  pseii,dohranchice.  Body  oblong.  Eyes  of  medium  size.  Cleft  of  mouth  more  or  less 
horizontal  and  not  deep :  jaws  of  about  equal  length:  a  serrated  ridge  may  extend  along  the  tipper  jaw.  Preopercle 
entire:  opercle  witJwut  any  or  ivith  a  very  feeble  spine:  preorbital  narrow,  entire,  the  distance  between  the  eye  and 
the  mouth  small.  Villiform  teeth  in  the  jaws  tvith  canines,  pialate  edentulous.  One  scaleless  dorsal  fin  receivable  into 
a  groove  at  its  base,  having  ten  spines  and  from  eight  to  ten  rays :  anal  ivith  three  spines  and  from  eight  to  ten, 
rays  :  caudal  forked.  Scales  ctenoid,  of  moderate  or  small  size,  with  three  or  more  rows  on  the  preopercle.  Air-vessel 
simple.     Pyloric  appoidages  few. 

Dr.  Bleeker  separates  Gnatlwdentex  from  Pentapus  due  to  its  possessing  a  serrated  longitudinal  ridge  on 
the  upper  jaw,  &c. 

Geographical  distribution. — Seas  of  India  to  Australia. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Pentapus  aurolineatus,  D.  \%,  A.  g-Ts,  L.  1.  74-78.  Golden  bands  along  the  body,  a  white  spot  on  the 
back  behind  the  last  dorsal  ray.     Ceylon  to  the  Malay  Archipelago  and  beyond. 

1.    Pentapus  aurolineatus. 
Spams  awrolineatus,  Lacep.  iv,  p.  132. 
Dentex  lycogenis,  Benn.  Proc.  Zool.  Soc.  i,  p.  127. 
Pentapus  aurolineatus,  Cuv.  and  Val.  vi,  pp.  269,  559,  pi.  157 ;  Bleeker,  Halma.  p.  55  ;  Giinther,  Catal.  i, 

pp.  381,  507,  and  Fische  d.  Sudsee,  p.  33,  t.  xxv,  f.  B. 
Gnathodentex  aurolineatus,  Bleeker,  Atl.  Ich.  Perc.  t.  xl,  fig.  3,  and  Revis.  Dentex,  p.  49. 

B.  vi,  D.  \%,  P.  16,  V.  1/5,  A.  ̂ J^,  C.  17,  L.  1.  74-78,  L.  tr.  6/20. 

Length  of  head  4J  to  one-fourth,  of  caudal  nearly  one-fifth,  height  of  body  two-sevenths  of  the  total 
length.  Eyes — diameter  2/5  of  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  The  maxilla 
reaches  to  below  the  front  nostril,  a  serrated  ridge  extends  along  the  centre  of  the  upper  two-thirds  of  its  outer 
surface.  Teeth — about  six  canines  in  the  front  of  the  upper  jaw,  and  an  equal  number  in  front  of  the  lower,  the 
outer  of  which  is  enlarged.  Fins — dorsal  spines  rather  weak,  increasing  in  length  to  the  fourth  which  is  two- 
fifths  of  the  height  of  the  body  below  it,  the  hind  ones  are  a  little  shorter,  the  rays  are  rather  higher  than  the 
spines,  interspinous  membrane  slightly  notched  :  pectoral  nearly  as  long  as  the  head  :  ventral  nearly  reaches  the 
anal,  the  spines  of  the  latter  ai-e  not  strong,  the  third  the  longest  but  not  quite  equal  to  the  fourth  of  the  dorsal : 
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caudal  deeply  forked.     Colours — silvery,  -witli  four  or  five  liorizontal  golden  bands  along  the  sides,  and  a  silvery 
mark  on  the  back  behind  the  last  dorsal  ray :  fins  rosy,  the  dorsal,  caudal,  and  anal  being  margined  with  red. 

Habitat. — Mam-itius,  Ceylon  to  the  Malay  Archipelago,  and  beyond.  This  species  exists  in  the  Netley 
Hospital  Museimi,  it  was  received  from  Ceylon. 

Genus,  25 — Shakis,  Cuv. 

BrancMoste'jals  six :  pseiulolranchice.  Body  ohlong  or  cylindrical.  Eyes  of  medium  or  large  size,  mouth 
very  protractile.  Preopercle  entire.  Teeth  in  the  jaws,  none  on  the  vomer.  A  single,  sometimes  deeply  notched 
scaleless  dorsal  fin,  with  from  nine  to  fifteen  feeble  spines ;  anal  with  three.  Scales  ctenoid,  rather  small.  Air-vessel 
not  constricted,  hut  generally  forked  posteriorly.     Pyloric  appendages  feiv. 

Geographical  distriliution. — Mediterranean  and  Atlantic  ocean,  one  species  from  Ceylon. 
SYNOPSIS  OF  INDIVIDUAL   SPECIES. 

1.  Smaris  halteatus,  D.  \%,  K.  ̂ .  -  K  sUvery  band  from  the  eye  to  the  tail. 
1.    Smaris  halteatus. 

Cuv.  and  Val.  vi,  p.  424;  Giinther,  Catal.  i,  p.  389. 

B.  vi,   D.  \i„  P.  17,  V.  1/5,  A.  ̂ . 

Length  of  head  4j,  of  caudal  6|,  height  of  body  one-fourth  in  the  total  length.  Eyes — diameter  2f  in 
the  length  of  the  head,  2/3  of  a  diameter  from  the  end  of  snout.  Body  cylindrical  and  somewhat  elongated  : 
mouth  protractile :  the  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Teeth — fine.  Fins — division 
between  the  spinous  and  soft  portions  of  the  dorsal  well  marked.  Colours — reddish-brown  along  the  back,  dotted 
with  small  brilliant  silvery  spots :  the  coloured  part  of  the  back  streaked  with  the  brilliant  silver  of  the  sides, 
whilst  below  this  coloured  portion  is  a  wide  silvery  longitudinal  band,  which  passes  from  the  superciliary  region 

across  the  opercle,  and  proceeds  to  the  tail.     Fins  pale  coloui-ed. 
Habitat. — Ceylon,  to  4  inches  in  length. 

Genus,  2G — Cesio,  (Comm.)  Cuv. 

CcBsio,  sp.  Cuv.  and  Val. :  Paraccesio,  Bleeker ;  Odontonectes,  Giinther. 

Branchiostegals  six  or  seven  :  pseudohranchim.  Body  ohlong,  sometimes  soraewhat  elevated.  Mouth  moderately 
protractile,  its  cleft  oblique,  lower  jaw  sometimes  the  longer.  Preopjercle  entire  or  minutely  serrated.  Fine  teeth  in, 
the  jaics,  sometimes  deciduous  ones  on  the  vomer  or  pialate.  A  single  dorsal  fin,  more  or  less  scaled  (rarely  scaleless) 

with  the  anterior  piortioii  the  higher  and  having  from  nine  to  thirteen  feeble  spines:*  anal  with  three.  Scales  very 
finely  ctenoid,  of  moderate  or  small  size,  and  as  a  rule  extended  over  the  bases  of  the  vertical  fins.  Air-vessel  not 
constricted. 

Bleeker  (Fish.  Madag.  p.  38)  has  instituted  a  Genus  Paraccesio  for  the  reception  of  those  species  in  which 
the  dorsal  fin  is  scaleless. 

Geographical  distribution. — From  the  Red  Sea,  through  those  of  India  to  the  Malay  Archipelago. 

SYNOPSIS  OF  SPECIES. 

1.  GcBsio  pinjalo,  D.  -i^,  A.  -5%,  L.  1.  50-55,  L.  tr.  9/18.  Eoseate  and  yellow :  dorsal  and  caudal  edged 
with  black.     Seas  of  India  to  the  Malay  Archipelago. 

2.  Ccesio  cuning,  D.  ̂ J.,  A.  -^,  L.  1.  53.  Bluish-green  above,  rosy  below.  Seas  of  India  to  the  Malay 
Archipelago. 

3.  Ccesio  chrysozona,  D.  \^,  A.  yt^tt-  -^  golden  longitudinal  band  :  a  black  spot  in  the  axil  and  a 
black  band  along  the  middle  of  either  caudal  lobe.     Eed  Sea,  seas  of  India  to  the  Malay  Archipelago. 

1.     Cassio  pinjalo,  Plate  XXIV,  fig.  4, 

Pinjalo  typus,  Bleeker,  Bydr.  Topog.  Batav.  p.  521  and  Revis.  Ceesio,  p.  25. 
Ccesio  pinjalo,  Bleeker,  Msenid.  p.  10,  Java,  i,  p.  102,  and  Atl.  Ich.  Perc.  t.  xiv,  fig.  3;  Gunther,  Catal.  i, 

p.  39L 
Mesoprion Mitchelli,  Giinther,  Ann.  and  Mag.  Nat.  Hist,  xix,  1867,  p.  257,  pi.  ix. 

B.  vii,  D.  W,  P.  21,  V.  1/5,  A.  ̂ ,  C.  17,  L.  1.  50-5.5,  L.  r.  '  ̂H  S  L.  tr.  9/18. 

Lengt,h  of  head  2/9,  of  caudal  1/5,  height  of  body  2/7  of  the  total  length.  %es— diameter  2/7  to  1/4  of  length 
of  head,  3/4  to  1  diameter  from  end  of  snout,  and  also  apart.  Body  oval  and  compressed.  Lower  jaw  the  longer. 
The  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Height  of  preorbital  equal  to  half  the  diameter  of 
the  orbit.  Vertical  limb  of  preopercle  serrated,  most  coarsely  so  at  its  angle  which  is  considerably  produced. 
Opercle  with  a  weak,  flat  spine.     Teeth — vUliform,  with  one  or  two,  sometimes  three,  small  conical  ones  on  either 

*  Referring  to  C  cterulawi-eiis,  Dr.  Giinther  remarks  that  "  from  the  extremely  delicate  structure  of  the  fin-rays,  it  is  very 
difficult  to  count  them  and  to  give  the  correct  numbers,  but  which  is  the  more  necessary,  as  we  do  not  yet  know  to  what  e.xtent  they 
vary  in  the  species  of  this  genus, "—Catal.  i,  p.  372. 
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side  of  the  middle  of  tlie  upper  jaw,  in  a  narrow  band  in  a  ̂ ^-form  on  tlie  vomer,  and  also  on  the  palatines, 
occasionally  absent  from  the  latter  bone,  and  in  some  specimens  fi'om  the  former.  Fins — dorsal  spines  weak, 
the  fourth  and  fifth  the  highest  and  equal  to  ratlier  more  than  the  length  of  the  postorbital  portion  of  the  head, 
from  thence  they  slightly  decrease  to  the  last  which  nearly  equals  the  height  of  the  first  ray,  these  latter  being  shorter 
than  the  longest  spine :  pectoral  slightly  longer  than  the  head,  pointed,  and  reaching  to  below  the  first  dorsal 

i-ay.  Second  anal  spine*  of  equal  length  to,  or  slightly  shorter  than  the  third :  caudal  lunated.  Colours — 
yellowish-red  along  the  back,  Ijecoming  rosy  below  the  lateral-line :  dark  olivaceous  stripes  along  the  rows  of 
scales  above  the  lateral-line,  but  having  a  more  yellow-tinge  below  it :  pectoral,  ventral,  and  anal  orange,  dorsal 
and  caudal  yellowish  edged  with  black. 

A  coloured  figure,  eight  inches  long,  exists  in  Sir  Walter  Elliot's  collection,  labelled  Mette  mirrei,  Ccesio  f 
Hahitat. — Coromandel  coast  of  India,  Malay  Archipelago,  attaining  at  least   IG  inches  in  length.     The 

specimen  figured  is  9  inches  long. 

2.    Cassio  cuning. 

Spams  cuning,  Bloch,  t.  2C3,  f.  1 ;  Lacep.  iv,  p.  115. 
Clchla  cuning,  Bl.  Schn.  p.  336. 
Ccesio  erythrog aster,  (Kuhl.  and  v.  Hass.)  Cuv.  and  Val.  vi,  p.  442,  pi.  166  ;  Bleeker,  Verb.  Bat.  Gen.  xxiii, 

Msenid.  p.  9,  and  Atl.  Ich.  Perc.  t.  xxxiv,  f.  3,  and  Revis.  Csesio,  p.  8 ;  Kner,  Novara  Fische,  p.  C4. 
Ccesio  cuning,  Cuv.  and  Val.  vi,  p.  444 ;  Giinther,  Catal.  i,  p.  390. 
Odontonectes  erythrog  aster,  Giinther,  Catal.  i,  p.  265. 

B.  vi,  D.  \%,  P.  20,  A.  T^r,  C.  17,  L.  1.  53,  L.  tr.  7/13,  Vert.  10/14,  Ciee.  pyl.  5. 

Length  of  head  4/19  to  1/5,  of  caudal  1/4,  lieight  of  body  4/15  to  2/7  of  the  total  length.  Eyes — diameter 
1/4  of  length  of  head,  and  3/4  to  1  diameter  from  end  of  snout,  and  1|  apart.  The  upper  maxilla  reaches  to 
slightly  behind  the  vertical  from  the  front  edge  of  the  orbit.  Preopercular  angle  rounded  and  iinely  serrated. 
Teeth — villiform  in  jaws,  small  ones  on  vomer,  and  mostly  some  deciduous  ones  on  the  palatine  bones.  Fins — 
dorsal  spines  slender  and  flexible,  the  fourth  the  longest.  Second  and  third  anal  spines  of  nearly  the  same 

height,  and  equal  to  1/3  of  the  length  of  the  head  :  caudal  deeply  forked.  Colours — bluish-green  superiorly 
becoming  rosy  along  the  abdomen. 

Dr.  Jerdon  observes,  "  I  once  procured  a  specimen  18  inches  long  of  this  handsome  fish,  which  the 
fisheiinen  called  Gul  hilchi.  Tarn.,  but  which  did  not  appear  well  known  to  them,  D.  W,  A.  -^."  Madr.  J.  L.  and 
Science,  1851,  p.  133.  The  late  Col.  Tickell  also  considered  he  obtained  it  in  Burma.  It  is  very  probable  that 
it  is  found  in  the  seas  of  India,  although  I  have  not  obtained  specimens  from  thence. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

3.     Csesio  chrysozona,  Plate  XXIV,  fig.  5,  (var.  auroUneatus.) 

(Kuhl.  and  v.  Hass)  Cuv.  and  Val.  vi,  p.  440 ;  Bleeker,  Mosnid.  p.  9,  and  Atl.  Ich.  Perc.  t.  xxix,  f.  2, 

and  Revis.  Caesio,  p.  19 ;  Giinthei-,  Catal.  i,  p.  392  ;  Kner.  Novara  Fische,  p.  65. 
Ccesio  striatus,  Bleeker,  Batav.  p.  521. 
Pristipomatoides  aurolineatus.  Day,  Proc.  Zool.  Soc.  1867,  p.  937  (variety). 

B.  vi,  D.  „^a-^,  P.  19,  V.  1/5,  A.  „=^,  C.  15,  L.  1.  72,  L.  tr.  8/16. 

Length  of  head  4j,  of  caudal  2/9,  height  of  body  4|-  in  the  total  leng-th.  Eyes — ^npper  margin  close  to  the 
profile,  diameter  2|  in  the  young  to  3|  in  the  adult  in  leng-th  of  head,  3/4  of  a  diameter  apart,  1/2  to  1  diameter 
from  end  of  snout.  Body  rather  elongated  and  compressed.  Lower  jaw  the  longer  ;  the  maxilla  extends  to 
below  the  anterior  third  of  the  orbit.  Preorbital  long,  naiTOw,  and  at  least  three  times  as  long  as  wide,  and  with 
elevated  strise  upon  it.  Preopercle  wide,  its  horizontal  wider  than  its  vertical  limb  ;  both  striated  at  their  edges, 
and  irregularly  serrated,  in  the  adult  the  angle  is  rather  produced.  Opercle  with  a  moderately  developed  spine. 
Fins — dorsal  spines  weak,  third  and  fourth  the  longest,  and  equal  to  half  the  height  of  the  body  :  interspinous 
membrane  very  slightly  emarginate  :  rays  of  about  equal  length.  Pectoral  reaching  to  opposite  the  anus.  First 

anal  spine  one-quarter  the  length  of  the  second,  which  is  of  equal  strength'  but  slightly  sliorter  than  the  third, 
which  equals  the  height  of  the  second  in  the  dorsal  fin.  Caudal  deeply  lobed,  the  lower  being  the  largest  and 
longest.  Scales — ctenoid,  a  few  rows  of  scales  along  the  bases  of  the  dorsal  and  anal  fins.  Colours — bluish  with 
a  golden  band  along  the  lateral-line  and  a  black  one  on  either  lobe  of  the  caudal  :  a  black  spot  in  the  axilla.  In 
C.  aurolineatus.  above  the  lateral-line  it  is  of  a  light  lake  colour  :  from  the  eye  to  the  base  of  the  caudal  below 
the  lateral-line  exists  a  shining  golden  band,  three  scales  deep  anteriorly,  decreasing  to  one  posteriorly  :  below 
this  band  pinkish-white  :  caudal  lobes  tipped  with  black. 

A  figure  nearly  five  inches  in  length  exists  amongst  Sir  W.  EUiot's  drawings,  labelled,  Nat.  size,  Perooin 
kilche  and  Woongooni  ? 

Tlie  colours  of  G.  chrysozona,  K.  v.  H.  given  in  Bleeker's  Atl.  Ich.  Perc.  xxix,  fig.  2,  are  blue  instead 
of  a  lake  colour,  and  it  has  a  narrow  yellow  band  along  the  back  close  to  the  base  of  the  dorsal  fin,  D.  '  y  j  '  > 
A.  ̂ ,  L.  1.  65.     In  a  fine  specimen  in  the  British  Museum  the  height  of  the  body  is  2/9  of  the  total  length, 

*  The  proportionate  strength  of  the  second  an.al  spine  to  that  of  the  third,  varies;— out  of  six  specimens  in  my  collection  from 
6  to  10  inches  in  length,  in  two  the  former  is  the  stronger. 
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the  first  anal  spine  is  very  short,  the  general  colour  is  steel  blue  with  a  golden  lateral  band  tvro  scales  wide : 
the  caudal  lobes  are  of  equal  length. 

Bleeker  observes  that  Casio  chrijsozona  is  closely  allied  to  0.  cmrulaureus,  but  the  body  is  more  elongated 
in  tlie  former  than  in  the  latter.  The  temporal  band  of  scales  is  largest  in  the  C.  ccerulaureus,  which  has  its 
golden  lateral  band  above  instead  of  below  the  lateral  line. 

Habitat.— Hed  Sea,  seas  of  India. 

Eighth  group — Gerrina. 
Branchiostegals  six.  Body  elevated  or  oblong.  Preopercle  serrated  or  entire.  Mouth  very  protractile. 

Villiform  teeth  in  the  jaws.    A  single  dorsal  fin :  three  anal  spines.    Air-vessel  simple. 

Genus,  28 — Datxioides,  Bleeker. 
Branchiostegals  six:  pseudobranchire.    Body  elevated.    Ei/es  of  wcoderate  size.    Premaxillaries  very  protractile. 

Breopercle  serrated.     Villiform  teeth  in  the  jaivs  untJwut  canines;  vomer,  palate,  and  tongue  edenttiloiis.     A  single 
dorsal  fin  having  twelve  stout  splines :  anal  ivith  three :  caudal  rounded.     Scales  ctenoid.     Air-vessel  simple.     Pyloric 
appendages  few. 

Geographical  distrihution. — ]\Iouths  of  large  rivers  from  the  Hooghly  throughout  Burma  to  the  Malay 
Archipelago.     Rarely  found  beyond  tidal  reach  although  it  frequently  ascends  into  fi-esh  water. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Batnioides  pjolota,  D.  tj-x^,  A.  -^^.^,  L.  1.  48.     Brown  with  several  cross  bands.     Estuaries  of  the 
Ganges  to  the  Malay  Archipelago. 

1.    Datnioides  polota,  Plate  XXIV,  fig.  G. 
Coins  polota.  Ham.  Buch.  pp.  95,  370,  pi.  38,  f.  31 ;  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  17 ; 

Richards.  Ich.  Sulphur,  p.  83. 
Coi^Ls  binotatus,  Gray  and  Hard.  Ind.  Zool. ;  Temm.  and  Schel.  1.  c.  p.  17 ;  Richards.  1.  c.  p.  83. 
Datnia polota,  Cantor,  Catal.  p.  16. 
Lobotes  hexagona,  Bleeker,  Nat.  Tyds.  Ned.  Ind.  i,  p.  9,  and  ii,  p.  165. 
Batyiioides  polota,  Bleeker,  1.  c.  v,  p.  441,  and  Atl.  Ich.  Perc.  t.  xxvii,  f.  1 ;  Giinther,  Catal.  i,  p.  339. 
Nya-hya  and  Nga-ivet-ma,  Burm. ;  Nga-pree-gryn  and  Nga-thaJc-hoiv,  Arrac. 

B.  vi,  D.  Ti-H,  P.  19,  V.  1/5,  A.  J^,  C.  17,  L.  1.  48,  L.  r.  if,  L.  tr.  12/25,  Cffic.  pyl.  5. 

Length  of  head  2/7  to  1/3,  of  caudal  2/11  to  1/6,  height  of  body  2/5  to  1/3  of  the  total  length.  Eyes— 
diameter  1/5  of  length  of  head,  l-i-  diameters  from  end  of  snout,  and  1  apart.  The  posterior  processes  of  the 
premaxiUaries  reach  to  behind  the  orbit.  The  maxilla  extends  to  below  the  middle  of  the  orbit.  Preopercle 

seiTated  along  both  limbs  :  both  shoulder-bone  and  the  one  in  the  axilla  serrated.  Teeth — fine  in  the  jaws, 
with  the  outer  row  sHghtly  enlarged.  Fins — dorsal  spines  strong,  every  alternate  one  being  thickened  on  one 
side,  the  fifth  and  sixth  the  longest  and  equal  to  two-fifths  of  the  height  of  the  body  or  half  of  the  length  of 
the  head  :  second  anal  spine  the  strongest  and  longest,  equalling  the  highest  in  the  dorsal  fin  :  caudal  rounded. 

Colours — brownish,  glossed  with  copper,  having  six  or  seven  narrow  brown  vertical  bands  on  the  body  and 
similar  ones  radiating  fi-om  the  orbit. 

Habitat. — Estuaries  and  within  tidal  influence  of  the  Ganges  and  rivers  of  Burma  to  the  ]\Ialay 
Archipelago,  attaining  at  least  1  foot  in  length  :  though  not  esteemed  as  food  it  is  eaten  by  the  poorer  classes. 

The  specimen  figui-ed  (6j  inches  in  length)  is  from  Calcutta. 

Genus,  29 — Gerres,  Cuv. 

Biapterus,  Ranz. :  Chanda,  sp.  Ham.  Buch. :  Gatochcenum,  Cantor :  Synistius,  Gill :  Euciiiostomus,  Baird,  Gir. 

Branchiostegals  six :  pseudobraiichice.  Body  elevated  or  oblong,  and  compressed.  Mouth  very  protractile  and 
descending  when  produced.  Preopercle  as  a  rule  entire,  rarely  serrated.  Eyes  comparatively  large.  Villiform 
teeth  in  the  jaws.  Inferior  piharyngeal  hones  firmly  united  by  a  suture.  Length  of  the  bases  of  the  spinous  atul  soft 
portions  of  the  dorsal  fin  of  nearly  equal  extent,  and  having  a  scaly  sheath  into  which  it  can  be  wholly  or  partially 
received :  the  spines  numbering  nine  or  ten,  the  rays  ten  or  eleven :  anal  ivith  three  spines :  caudal  forked.  Scales  of 
moderate  size,  when  ctenoid  very  slightly  so.     Air-vessel  simple.     Pyloric  appendages  feio. 

Gill  places  the  Gerrini  as  a  distinct  family. 

Geographical  distribution. — All  the  tropical  seas,  entering  estuaries.  Some  apparently  being  mostly 
confined  to  the  latter  situations,  and  ascending  into  brackish  or  fresh  waters  as  high  as  tidal  influence  extends. 

Uses. — As  food  these  fishes  are  mostly  eaten  by  the  indigent  classes,  being  little  esteemed  whilst  fresh 
on  account  of  their  numerous  bones  and  deficiency  in  flavour.  As  they  salt  and  diy  well,  large  numbers  are 
extensively  prepared  in  this  manner  for  future  use  or  as  a  matter  of  export  trade. 

The  species  comprising  this  genus  are  somewhat  dilEcult  of  determination  unless  a  good  collection  is 
brought  together,  but  even  then  some  important  considerations  have  to  be  borne  in  mind  prior  to  deciding 
whether  the  specimen  belongs  to  a  known  or  an  unknown  species.     The  eye,  certainly  in  some,  increases  in 
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97 comparative  size  -witli  the  head  as  age  advances,  as  occurs  in  MegnJops  cyprinoides,  &c.  The  first  few  dorsal 
spines  may  be  compressed  or  rounded  :  and  the  second  and  third  slightly  or  very  elongate,  but  this  elongation 
often  varies  considerablj',  as  seen  in  G.  filamentosus,  in  vv'liich  it  may  be  only  two-thirds  the  height  of  the  body 

or  even  extending  so  far  as  the  base  of  the  caudal  fin,  and  though  this  diii'erence  is  generally,  it  is  not  always 
due  to  age,  but  in  the  young  it  is  mostly  shorter  than  in  the  adult.  Even  in  the  anal  spines  the  second  may  be 
equal  in  length  to  the  third  or  a  little  longer  or  shorter  in  the  same  species.  As  regards  colour  the  young  are 
generally  vertically  banded,  and  these  bands  may  be  indistinct  or  even  entirely  absent  in  the  adult.  In  those 
with  longitudinal  bands  they  sometimes  become  interrupted  in  large  specimens,  showing  rows  of  long  oval 
blotches  or  marks  placed  one  over  the  other,  the  reason  usually  being  that  these  marks  are  apparent  in  the 
adult  where  the  vertical  bands  existed  in  the  immature. 

SYNOPSIS  OF  SPECIES. 

,  L.  1  38,  L.  tr.  5/10.     Preopercle  serrated  along  its  lower  limb.     Highest 
Silvery,  a  narrow  dark  edge  to  spinous  dorsal,  and  a  brown  spot  on  the 

Highest  dorsal  spine  3/4  of  that  of  the  body.     Silvery. 

1.  Gerres  setifcr,  D.  \%,  A.  °^ 
dorsal  spine  2/5  of  that  of  body, 
middle  of  each  ray.     Hooghly. 

2.  Gerres  oblonrjus,   D.  tV,  A.  |,  L.  1.  48-50. 
Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

3.  Gerres  filamentosus,  D.  t%,  A.  f,  L.  1.  45-48.  Highest  dorsal  spine  elongated  sometimes  reaching  the 
caudal  fin.  Silvery,  with  rows  of  short,  oblong,  horizontal,  bluish  spots  along  the  upper  half  of  the  body  :  a  spot 
at  the  base  or  centre  of  each  dorsal  sjaine  and  ray.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

4.  Gerres  oijena,  D.  ̂ ,  A.  f,  L.  1.  38-40,  L.  tr.  5/10.  Highest  dorsal  spine  as  long  as  head  excluding  the 
snout.     Red  Sea,  through  those  of  India,  to  the  Malay  Archipelago  and  beyond. 

6.  Gerres  lucidus,  D.  ■^,  A.  f ,  L.  1.  41,  L.  tr.  5/10.  Highest  dorsal  spine  two-fifths  as  high  as  the  body. 
Dorsal  fin  with  a  black  blotch,  a  dark  spot  on  each  spine  and  ray  just  above  the  sheath.     Seas  of  India. 

6.  Gerres  ahhreviatus,  D.  -^,  A.  -f,  L.  1.  37-40,  L.  tr.  6/11.  Highest  dorsal  spine  almost  as  long  as  the 
head  :  pectoral  long.     Seas  of  India  to  the  Malay  Archipelago. 

7.  Gerres  poeti,  D.  -j^,  A.  -f,  L.  1.  40,  L.  tr.  G/11.  Highest  dorsal  spine  as  long  as  the  head  excluding  the 
snout.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

8.  Gerres  limhatus,  D.  -^,  A.  f,  L.  1.  35,  L.  tr.  4/10.  Highest  dorsal  spine  as  long  as  the  head  behind 
the  middle  of  the  orbit.     Seas  of  India. 

1.    Gerres  setifer,  Plate  XXV,  fig.  1. 

Chanda  (?)  setifer*  Ham.  Buch.  Fish.  Ganges,  pp.  105,  370. 
Gerres  altispinis,  Gunther,  Catal.  iv,  p.  258. 

The  maxilla 

Cluinda  (?)  setifer,  (H.  Buchanan's  MSS.  figure). 
B.  vi,  D.  \%,  P.  17,  V.  1/5,  A.  A  C.  19,  L.  1.  38,  L.  tr.  5/10. 

Length  of  head  4/17  to  1/4,  of  caudal  1/5,  height  of  body  1/3  of  the  total  length.  i?)/es— diameter  1/3  of 

length  of  head,  nearly  I  diameter  from  end  of  snout,  and  1  apart.  The  groove  for  the  posterior  process  of  the 

premaxillary  reaches  to  opposite  the  first  third  of  the  orbit,  it  is  posteriorly  rounded  and  scaleless. 

*  Buchanan  observes  of  his  Genus,  Chanda.  or  "  Silverv  fishes,"  that  "  the  first  (Chanda  setifer)  has  the  strongest  affinity  to 
the  Zeus  insidiator,  so  that  all  of  them  no  doubt  belong  to  the  same  genus  with  that  fish,  although  I  cannot  help  thmking  that,  to 

include  them  in  the  same  genus  with  Zeus  ciliaris  and  Zeus  faher  is  an  unnatural  arrangement"  (Buchanan  1.  c.  p.  10.3),  '-as  m  the 
genera  already  described  there  are.  as  it  were,  certain  intermediate  species,  so  in  this  the  two  first  (Chanda  setifer  and  C.  ruconius) 
*    •     *    have  but  little  of  the  transparency,  which  forms  part  of  the  generic  character"  (1.  c.  p.  104). 0 
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readies  to  below  the  front  edge  of  the  orbit.  Lower  martrin  of  preoperclc  seri-ated  in  its  last  lialf,  in  the 
British  ]\Iuscum  specimen  these  serrations  are  less  apparent  than  in  mine.  Tedh — fine.  Fins — dorsal  spines  of 
moderate  strength,  the  second  not  quite  so  high  as  the  third  and  fourth  which  are  equal  to  tvvo-tiftlis  the  height 
of  the  body  :  last  dorsal  spine  rather  longer  than  the  one  preceding  it,  and  one  third  shorter  than  the  third  or 
fourth.  Pectoral  reaches  to  nearly  above  the  anal :  ventral  three-fourths  of  the  distance  to  the  anal :  anal  spines 

of  about  equal  length  or  the  second  slightly  the  longer  :  caudal  deeply  forked.  Scales — the  sheath  to  the  dorsal 
and  anal  fins  high.  Free  portion  of  the  tail  as  wide  at  its  commencement  as  it  is  long.  Colours — silvery,  with  a 
narrow  dark  edge  to  the  dorsal  interspinous  membrane  and  a  brown  spot  at  the  middle  of  each  dorsal  ray  just 
above  the  sheath. 

Hamilton  Buchanan  states  that  Chanda  setifer  has  ten  prickles  in  its  dorsal  fin,  the  first  of  which  is  very 
short ;  but  irrespective  of  his  description  he  has  left  a  drawing  of  it,  labelled  hatclianda,  whilst  amongst  the 
collection  of  fishes  received  by  the  British  Museum  from  Mr.  Waterhouse  exists  one,  the  type  of  Gcrres  altispinis, 
Giinther,  having  ten  dorsal  spines,  not  nine  as  stated  in  the  Catalogue.  It  is  closely  allied  to  G.  lucidus,  but 
possesses  one  more  dorsal  spine,  a  more  or  less  serrated  border  along  the  horizontal  edge  of  the  preopercle,  and 
one  more  row  of  scales  between  the  lateral-line  and  the  base  of  the  dorsal  fin.  Blocker  in  his  "Pisces 

Hindostan,  &c."  gives  "  p.  38,  Scolopsides  (?)  setifer,  Blkr.  Chanda  (?)  setifer,  Buchan." 
Rahitat.~-Ri\ov  Hooghly  at  Calcutta,  where  it  is  common,  attaining  to  4  inches  in  length. 

2.     Gerres  oblongus,  Plate  XXV,  fig.  2. 

Cuv.  and  Val.  vi,  p.  479 ;  Giinther,  Catal.  i,  p.  354,  and  iv,  p.  264. 
Gerres  gigas,  Giinther,  Catal.  iv,  p.  262,  and  Pische  d.  Sudsee,  p.  30,  pi.  xxiv,  fig.  A. 

B.  vi,  D.  ̂ ,  P.  17,  V.  1/5,  A.  i  C.  17,  L.  1.  48-50,  L.  tr.  5lj. 

Length  of  head  3/13,  of  caudal  2/9,  height  of  body  nearly  1/4  of  the  total  length.  Eyes — diameter  1/3 
of  length  of  head,  3/4  (in  the  young  1)  of  a  diameter  from  end  of  snout,  and  1  apart.  Snout  rather  elevated. 
Tlie  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Preopercle  entire.  The  groove  for  the  posterior 
process  of  the  premaxillary  reaches  to  opposite  the  middle  of  the  eye,  it  is  rounded  behind  and  scaleless. 
Teeth — fine.  Fins — dorsal  spines  not  very  strong,  compressed,  the  second  curved  and  much  the  highest,  being 
almost  as  long  as  the  head,  and  three-fourths  of  that  of  the  body  below  it :  pectoral  long,  reaching  to  above  the 
anal  spines  :  anal  spines  weak,  the  third  rather  the  longest  and  equalling  the  length  of  the  post-orbital  portion 
of  the  head  :  caudal  deeply  forked,  with  some  fine  scales  upon  it.  Scales — 5|  rows  between  the  lateral-line  and 
the  base  of  the  dorsal  fin.  The  scaly  sheath  of  both  dorsal  and  anal  fins  moderately  developed.  Free  portion 
of  the  tail  as  high  at  its  commencement  as  it  is  long.  Colours — silvery,  eye  golden.  The  yotmg  are  considerably 
darker  above  the  lateral-line,  and  show  indistinct  bands. 

Halitat. — It  would  seem  to  extend  throughout  the  seas  of  India  to  the  Malay  Archipelago  and  beyond. 
The  young  are  sometimes  captured  at  Madras,  and  I  have  also  taken  this  fish  at  the  Andaman  islands,  where  I 
procured  the  specinaen  figured,  which  is  a  little  over  nine  inches  in  length. 

3.     Gerres  filamentosus,  Plate  XXV,  fig.  3. 

Zeus  vxjdawaliali,  Russell,  i,  p.  52,  pi.  (J7. 
Gerres  filamentosus,  Cuv.  and  Val.  vi,  p.  482 ;  Giinther,  Catal.  i,  p.  345,  and  iv,  p.  261 ;  Day,  Fishes  of 

Malabar,  p.  159;  Kner,  Novara  Fische,  p.  56  (not  C.V.)  ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  773. 
Gerres  lyimctatns,  C.  V.  vi,  p.  480;  Bleeker,  Batav.  p.  521;  Giinther,  Catal.  i,  p.  346,  and  iv,  p.  260; 

Day,  Fish.  Malab.  p.  159. 
Catochvenum  filamentosimi  Cantor,  Catal.  p.  56. 
Diapterus  filamentosus,  Bleeker,  Ternate,  p.  231,  and  Revis.  Gerrini,  p.  5. 
JJiapterus  punctatus,  Bleeker,  Revis.  Gerr.  p.  9. 
Jaggari,  Tel.  (Ganjam)  :  Oodan.  Tam.  :  Nga-wet-sat,  Arrak. 

B.  vi,  D.  ̂ ,  P.  15,  V.  1/5,  A.  f,  C.  17,  L.  1.  45-48,  L.  tr.  6/14,  Cajc.  pyl.  3. 

Length  of  head  1/4  to  4/17,  of  caudal  2/9,  height  of  body  rather  above  1/3  of  the  total  length.  Eyes — 
diameter  1/3  of  length  of  head,  4/.5  to  1  diameter  from  the  end  of  snout  and  also  apart.  The  maxilla  extends 
to  below  the  front  edge  or  first  fourth  of  tlie  orbit.  Preopercle  entire,  its  angle  rounded.  Opercle  with  two 
blunt  points.  Teeth — fine  in  the  jaws.  Fins — dorsal  spines  of  moderate  strength,  the  second  prolonged, 
sometimes,  especially  in  the  adult,  extending  to  the  caudal  fin,  in  others  as  in  the  immatiu'e,  it  is  not  so  high 
as  the  bodj' :  last  four  or  five  dorsal  spines  shcirter  than  the  rays  :  pectoral  rather  longer  than  the  head  :  ventral 
reaching  three-fourths  of  the  way  to  the  anal :  second  anal  spine  sti'onger  but  not  quite  so  long  as  the  third 
which  equals  half  the  length  of  the  head  :  caudal  deeply  forked.  Free  portion  of  the  tail  as  high  at  its  commence- 

ment as  it  is  long.  Scales — the  sheath  along  the  bases  of  the  dorsal  and  anal  tins  well  developed,  five  or  six  fine 
rows  of  scales  between  the  lateral-line  and  the  base  of  the  dorsal  sheath.  C'ofo70-s  — silvery  in  the  adult,  with 
rows  of  short  oblong  horizontal  bluish  spots  along  the  upper  half  of  the  body,  on  the  scales  being  rubbed  off 
they  are  found  to  be  continuous,  forming  lines :  snout  black  :  a  Ijlackish  spot  anteriorly  on  the  base  of  each 
dorsal  spine  and  ray  just  above  the  scaly  sheath,  and  usually  a  dark  edge  to  the  soft  dorsal :  caudal  greyLsh 
externally  :  the  other  fins  yellow  with  numerous  fine  dots  on  the  fin  membrane. 
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Tlie  young  have  verticil  hands,  the  alternate  ones  being  the  shortest. 

HaMtat.—iica.s  of  India  to  the  Malay  Archipelago  and  beyond,  attaining  8  inches  or  more  m  length. 

4.  Gerres  oyena,  Plate  XXV,  fig.  4. 

Lahrus  oyena,  Forsk.  p.  3.5 ;  Bl.  Schn.  p.  245  ;  Lacep.  iii,  p.  463. 
Labrus  longirostris,  Lacep.  iii,  p.  4G7,  pi.  19,  fig.  I. 
Sparus  britannus,  Lacep.  iv,  pp.  132,  134. 
Bmaris  oyena,  Riipp.  Atl.  p.  11,  t.  3,  f.  2.  i         n  i  i    ■ 

Genes  oyena,  Cuv.  and  Val.  vi,  p.  472 ;  Bleeker,  Vcrh.  Bat.  Gen.  ssiii,  Ma;nid.  p.  12  ;  Ghnther,  Catal.  i, 
p.  353,  and  iv,  p.  261 ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  772. 

Gerres  eqmda,  Tenim.  and  Schleg.  Faiina  Japon.  p.  7G,  pi.  40,  fig.  1.* 
Biapterus  filamentosus,  Bleeker,  Ternate,  p.  232,  and  Revis.  Gerr.  p.  20. 

B.  vi,  D.  Jo,  P.  15,  V.  1/5,  A.  f,  C.  19,  L.  1.  38-40,  L.  tr.  5/10,  Coec.  pyl.  3. 

Length  of  head  1/4,  of  caudal  2/9,  height  of  body  4/11  of  the  total  length.  J?)/es— diameter  2/7  of  length 

of  head,  1  diameter  from  end  of  snout  and  also  apart.  The  groove  for  the  posterior  processes  of  the  premaxil- 

laries  reaches  to  opposite  the  middle  of  the  orbit.  The  maxilla  extends  to  below  the  first  third  of  the  orbit. 

Preopercle  roughened  along  its  vertical  limb  but  not  sen-ated.  Teeth — fine.  Fins — dorsal  spines  pretty  strong, 
the  anterior  ones  somewhat  compressed  and  a  little  arched,  the  second  longest  and  equal  to  nearly  the  length  of 

the  head  without  the  snout ;  the  last  spine  nearly  as  high  as  the  rays  and  rather  longer  than  the  postorbital 

length  of  the  head :  pectoral  longer  than  the  head  and  reaching  to  beyond  the  anal  spines  :  ventral  almost 

touching  the  anal.  Second  anal  spine  strongest  but  shorter  than  the  tliird,  which  equals  half  the  length  of  the 

head;  caudal  forked.  Scales— fine  ones  covering  the  caudal  fin  :  sheath  to  the  dorsal  and  anal  fins  high  :  four 

rows  of  scales  between  the  lateral-line  and  the  base  of  the  sheath  opposite  the  fourth  dorsal  spine.  Free  portion 

of  the  tail  as  high  at  its  commencement  as  it  is  long.  Colours — silvery,  dorsal  fin  black  edged,  and  a  dark  spot 

on  each  spine  and  ray  at  about  half  their  height :  a  darkish  mark  may  exist  over  the  free  portion  of  the  tail :  a 

narrow  black  posterior  edge  to  the  middle  of  the  caudal :  the  fins  yellow. 

Eahitat.—E,edi  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  The 

specimen  figured  was  taken  at  Mangalore  and  is  7|  inches  in  length,  its  second  anal  spine  is_  rather  abnormally 

strong,  and  the  lower  caudal  lobe  is  a  little  shortened,  as  is  so  frequently  the  case  with  littoral  and  estuary fishes. 

5.  Gerres  lucidus,  Plate  XXV,  fig.  5. 
Gerres  hicidus,  Cuv.  and  Val.  vi,  p.  477. 

B.  vi,  D.  ̂ ,  P.  15,  V.  1/5,  A.  A  C.  17,  L.  1.  40,  L.  tr.  5/10,  Ca;c.  pyl.  3. 

Length  of  head  2/9,  of  caudal  2/9,  height  of  body  1/3  of  the  total  length.  i?^es— diameter  2/5 

of  length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  1  apart.  The  groove  for  the  posterior 

process  of  the  premaxillary  is  ovate,  scaleless,  and  reaches  to  nearly  opposite  the  first  third  of  the 
orbit.  The  maxilla  reaches  to  below  the  first  tliird  of  the  orbit.  Preopercle  entire,  in  a  few  specimens 

it  is  a  little  roughened  along  its  horizontal  edge,  but  not  serrated.  Teeth— &ne.  Fins— dorsal  spines  of 

moderate  strength  and  not  curved,  the  first  very  short,  the  third  slightly  longer  than  the  second  and 

equal  to  two-fifths  of  the  height  of  the  body,  or  the  length  of  the  head  posterior  to  the  middle  of  the  orbit : 

pectoral  longer  than  the  head  and  reaching  to  above  the  anal  spines  :  ventrals  reach  two-thirds  of  the  way  to 

the  anal  :  second  anal  spine  strongcrf  but  generally  not  quite  so  long  as  the  third  which  is  a  little  longer  than 

the  third  of  the  dorsal :  caudal  forked.  Free  portion  of  the  tail  as  high  at  its  commencement  as  it  is  long. 

Scales— the  .sheath  for  the  dorsal  fin  is  rather  more  developed  than  that  for  the  anal :  a  few  scales  over  the 

caudal :  four  rows  between  the  lateral-line  and  the  base  of  the  fourth  dorsal  spine.  CofoMrs— silvery,  with  an 

indistinct'vertical  dark  band  over  the  nape,  a  second  from  below  the  dorsal  spines,  and  two  more  below  the  soft 

portion  of  the  dorsal  fin  :  snout  black  :  fins  canary-yellow,  the  upper  half  of  the  membrane  between  the  second 

and  fifth  dorsal  spines  deep  black,  +  the  rest  of  the  fin  dark  edged  with  a  black  margin  :  a  row  of  dark  spots 

along  the  dorsal  spines  and  rays  at  half  their  height  :  caudal  grey-edged;  the  inferior  caudal  lobe  with  a  very 
narrow  white  lower  edge  and  a  white  tip. 

As  this  fish  increases  in  length  the  height  of  the  body  becomes  proportionately  a  little  less,  thus  at 

.5  inches  in  length  it  is  4/13  of  the  total  :  and  the  eye  3/4  of  a  diameter  from  the  end  of  the  snout._ 

This  sfiecies  is  closely  allied  to  G.  seti'fer,  but  the  latter  appears  to  be  confined  to  the  tidal  Hooghly, 
whereas  this  is  a  marine  form  having  one  dorsal  spine  less,  &c.,  as  already  pointed  out  (see  p.  98).    _         _  _  _ 

Habitat.— Seas  of  India  to  the'Malay  Ai-chipelago  and  China :  it  is  the  most  common  Indian  species,  visiting the  coasts  in  enormous  numbers. 

6.    Gerres  abbreviatus,  Plate  XXV,  fig.  6. 

?  Sparus  erythrums,  Bloch,  t.  261. 

*  The  type  specimen  is  still  in  good  preservation  in  the  Leyden  Museum,  the  artist  has  given  his  figure  too  elongated  a  shape, 
in  fact  resembling  G.  ohhngus.  ,  „   ̂          .  ,  •  u  i.  ■»  .        i 

t  The  second  anal  spine  is  much  stronger  in  this  species  than  in  specimens  of  G.  Japonicus,  which  however  it  very  strongly 

J  This  deep  black  colour  of  the  dorsal  interspinous  membrane,  is  liable  to  be  diminished  in  specimens  which  have  been  kept 
long  in  spirit,  especially  if  their  condition  at  first  had  not  been  very  good  or  the  liquor  tainted. 
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?  Cichla  erytkrura,  Bl.  Sclin.  p.  336. 
Gerres  dbhreviatus,  Bleeker,  Java,  i,  p.  103,  and  Mffiuid.  p.  11 ;  GiJntlicr,  Catal.  i,  p.  31-j,  and  W,  p.  2o7; 

Kner,  No  vara  Fische,  p.  56,  t.  iii,  f.  3a  (Pharj-ngeal  teeth). 
Biaptems  ahbreviatus,  Bleeker,  Revis.  Grerr.  p.  16. 

B.  vi,  D.  A,  P.  1.5,  V.  1/5,  A.  f,  C.  17,  L.  1.  37-40,  L.  tr.  0/11. 

Length  of  head  1/4,  of  caudal  2/9,  height  of  body  2/5  to  3/8  of  the  total  length.  %es— diameter  2/5  to  1/3  of 
length  of  head,  2/3  to  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Snout  somewhat  spatulate  :  the  posterior 

process  of  the  premaxillary  I'eaches  to  opposite  the  first  third  of  the  orbit.  Preopercle  entire  or  finely  serrated  along 
its  vertical  limb.*  Teeth — fine.  Fins — dorsal  spines  strong,  the  second  rather  longer  than  the  thii-d,  and  almost 
equal  to  the  length  of  the  head,  both  rather  curved.  Pectoral  reaching  to  opposite  the  middle  of  the  base  of  the 
anal  and  longer  than  the  head  :  second  anal  spine  the  strongest,  the  third  slightly  the  longest,  equalling  the 
distance  from  the  posterior  edge  of  the  orbit  to  the  end  of  the  snout  :  caudal  deejjly  forked,  upper  loljo  sbghtly 
the  longer.  Free  portion  of  the  tail  higher  at  its  commencement  than  long.  Scales — five  rows  between  the 
lateral-line  and  the  base  of  the  fifth  dorsal  spine  :  scaly  sheaths  to  dorsal  and  anal  fins  well  developed.  Colours — 
silvery- white,  darkest  along  the  back,  each  scale  with  a  rather  indistinct  spot,  but  forming  longitudinal  bands  : 
fins  yellowish,  dorsal  with  a  blackish  edge  and  a  spot  on  each  spine  and  ray  just  above  the  sheath. 

Longest  specimen  obtained  7^  inches  m  length. 

Bloch's  specimen  of  a  Gerres  is  still  in  a  good  state  of  preservation  in  the  Berlin  iMnseum,  it  is  about  9 
inches  long,  and  as  the  height  of  the  body  is  3^  inches,  it  is  difEicult  to  understand  how  Val.  conld  have 

considered  it  identical  with  tr.  oyena,  ha^-ing  the  height  of  the  body  equal  to  about  1/4  of  the  total  length.  It  is 
so  unlike  the  figure  of  Spnrus  erythrurus  that  1  consider  it  better  to  leave  the  fish  under  Blocker's  name. 

Habitat. — Seas  of  India  to  the  Malay  Archijjelago. 

7.     Gerres  poeti,  Plate  XXVI,  fig.  1. 

Cuv.  and  Val.  vi,  p.  408;  Bleeker,  Mtenid.  -p.  11 ;  Giinther,  Catal.  i,  -p.  341,  and  iv,  p.  256;  Kner,  Novara 
Fische,  p.  55. 

Biapterus poeti,  Bleeker,  Saparoua,  p.  360,  and  Revis.  Gerr.  p.  18. 

B.  vi,  D.  1%,  P.  15,  V.  1/5,  A.  f,  C.  17,  L.  1.  40,  L.  tr.  0/11. 

Length  of  head  2/9,  of  caudal  2/11,  height  of  body  1/3  of  the  total  length.  Eyes — diameter  2/5  of  length 
of  bead,  2/3  of  a  diameter  from  end  of  snout,  and  1  apart.  The  groove  for  the  premaxillary  reaches  to  opposite 
the  middle  of  the  eye  :  the  maxilla  to  below  the  first  third  of  the  orbit.  Teeth — fine.  Fins — dorsal  spines  not 
very  strong,  the  second  and  third  compressed  and  somewhat  arched,  the  second  being  slightly  the  longer,  and 
equal  to  the  length  of  the  head  excluding  the  snout,  the  last  spine  nearly  as  high  as  the  rays  and  equal  to  the 

postorbital  portion  of  the  head.  Pectoi'al  as  long  as  the  head  and  reaching  to  above  the  anal  spines  :  the 
ventral  extends  three-fourths  of  the  distance  to  the  anal  :  second  anal  spine  the  strongest,  stouter  than  any  in 
the  dorsal  fin,  and  slightly  longer  or  of  the  same  length  as  the  third  wliich  equals  three-fourths  of  the  height  of 
the  second  of  the  dorsal  fin  :  caudal  forked.  Scales — -the  sheath  to  the  dorsal  fin  moderately  developed :  no 
scales  on  the  caudal :  five  rows  between  the  highest  point  of  the  lateral-line  and  the  base  of  the  dorsal  fin. 
Free  portion  of  the  tail  higher  at  its  commencement  than  it  is  long.  Colours — silvery,  with  a  dark  edge  to  the 
dorsal  fin,  and  the  outer  edge  of  the  caudal  greyish  :  spots  along  the  base  of  each  dorsal  spine  and  ray,  and 
more  or  less  distinct  lines  along  the  rows  of  scales  on  the  body. 

Hahitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India,  Malay  Archipelago,  and  beyond.  My  longest 
specimen  is  7  inches. 

8.    Gerres  limbatus. 

Cuv.  and  Val.  vi,  p.  476 ;  Giinther,  Catal.  iv,  p.  259 ;  Day,  Fishes  Malabar,  p.  160.  « 
Catochwnum  limhatnm,  Cantor,  Catal.  p.  55. 
Diapterus  limhatiis,  Bleeker,  Revis.  Gerr.  p.  17. 

B.  vi,  D.  JL,  P.  15,  V.  1/5,  A.  i  C.  17,  L.  1.  35,  L.  tr.  4/10. 

Length  of  head  1/4,  of  caudal  3/13,  height  of  body  4/13  of  the  total  length.  iJ^/es— diameter  1/3  of 
length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  1  apart.  The  maxilla  reaches  to  below  the  first  third 
of  the  eye.  Fins — dorsal  spines  not  very  strong,  the  second  and  third  of  aljout  equal  length,  compressed  and 
somewhat  arched,  the  third  being  slightly  the  longer  and  equal  to  the  length  of  the  head  behind  the  middle  of 
the  orbit,  the  last  spine  nearly  equal  to  half  the  height  of  the  rays  and  almost  as  long  as  the  postorbital  portion 
of  the  head  :  pectoral  as  long  as  the  head  and  reaching  to  nearly  above  the  anal  spines  :  ventral  extends  three- 
fourths  of  the  distance  to  the  anal :  second  anal  spine  much  the  strongest,  also  stronger  than  those  in  the  dorsal 
fin  but  slightly  shorter  than  the  third  which  nearly  equals  the  second  of  the  dorsal  fin  :  caudal  deeply  forked. 
Scales — the  sheath  of  the  dorsal  fin  moderately  developed  :  numerous  fine  scales  over  the  caudal :  three  rows 
between  the  summit  of  the  lateral-line  and  the  base  of  the  dorsal  fin.     Free  portion  of  the  tail  as  high  at  its 

*  In  a  specimen  from  the  Malabar  coast,  wliich  h.is  40  scales  along  its  lateral-line,  the  second  dorsal  spine  is  onlv  equal  to 
three-fonrths  of  tlie  length  of  the  head,  and  tlie  second  of  tlie  anal  is  slightly  shorter  in  proportion  than  in  my  Andanianese  specimens 
vhich  latter  however  have  the  spines  not  ipiite  s^o  strong.  Tlie  And.imanese  specimens  have  the  angle  and  lower  limb  of  the  preopercle 
crcuulatcd  but  not  serrated  :  otiicrs  from  the  JLil.iy  Archipclajjo  have  neither  nerratioiis  nor  crenulations. 
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commencement  as  it  is  long.     Colours — silvery,  with  a  dark  margin  to  the  dorsal  and  anal  fins,  and  a  spot  on 

each  spine  and  ray  of  the  dorsal  fin  about  its  middle. 
Halitat.— Seas  of  India.  The  type  specimen  at  Paris  is  4^  inches  in  length,  and  from  it  the  above 

description  has  been  taken.  I  obtaiaed  a  specimen  5  inches  in  length  at  Madras.  It  much  resembles  G.  lucidiis 
but  is  destitute  of  the  dark  blotch  on  the  dorsal  fin. 

Genus,  30 — Pentapeiojj,  Bleelcer. 

Clara,  Gill. 

This  Genus  differs  from  Gerres  in  having  the  inferior  pharyngeal  bones  separate:  14  to  15  rays  in  the  dorsal 
fin  :  5  anal  spines,  and  13  or  14  rays. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Pmttaprion  longimanus,  D.  t^-'tVj  ̂ -  A- 
1.  Pentaprion  longimanus,  Plate  LII,  fig.  6. 

Eqmda  lonfjimanus,  Cantor,  Catal.  p.  152  ;  Giinther,  Catal.  iii,  p^  505. 
Pentupirion  gerrovles,  Bleeker,  Mffinid.  p.  13,  Java,  p.  104,  and  Revis.  Pentaprion,  p.  22  ;  Giinther,  Catal. 

i,  p.  396. 

B.  vi,  D.  ̂ U0-\k^  P.  15,  V.  1/5,  A  A.  C.  17,  L.  1.  40. 

Length  of  head  4^,  of  caudal  4^,  height  of  body  3^  in  the  total  length,  i^yes— diameter  2i  in  the 
length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  1  apart.  Body  of  a  long  oval  shape  :  dorsal  and  anal 

profiles  equally  convex.  Snout  slightly  swollen.  The  posterior  process  of  the  premasillary  reaches  to  opposite  the 
first  third  of  the  eye.  No  spines  or  serrations  around  the  orbit.  The  maxilla  reaches  to  below  the  front  edge 

of  the  eye.  Mandible  not  concave  inferiorly.  Lower  preopercular  edge  serrated.  Teeth — villiform  in  the  jaws, 
vomer  and  palate  edentulous.  Fins — dorsal  spines  weak,  the  first  very  short,  the  second  one-third  the  height  of 

the  third  which  equals  4/7  of  the  length  of  the  head.  Pectoral  equals  the  height  of  the  body.  _  Ventral  reaches 
two-thirds  of  the  distance  to  the  anal.  Second  anal  spine  the  longest  and  equal  to  1/3  of  the  height  of  the  body  : 

caudal  forked,  upper  lobe  the  longer.  Free  portion  of  tail  rather  higher  than  it  is  long.  Sca,les  very  deciduous, 

they  extend  forwards  over  the  back  to  opposite  the  middle  of  the  eyes.  Colo^irs — silvery,  with  a  silvery  stripe 
from  the  eye  to  the  base  of  the  caudal  fin. 

Cantor  erroneously  gave  4  spines  instead  of  5  to  the  anal  fin,  in  this  he  appears  to  have  been  copied  by 
Dr.  Giinther.     The  specimen  is  much  mutilated  but  5  spines  are  still  visible. 

On  mentioning  this  fish  to  Dr.  Bleeker  he  at  once  showed  me  his  types  of  Pentaprion  rjerroides, 
which  are  identical. 

Habitat. — Madras,  where  I  procured  several  specimens,  to  the  Malay  Archipelago.  Cantor  observes  that 

"  in  the  Straits  of  Malacca  this  species  is  very  abundant  at  all  seasons,  and  quantities,  both  fresh  and  di-ied,  are 

consumed  by  the  natives." 
ADDENDA  AND  CORRIGENDA. 

Page  18.    Serranus  lanceolatus. 

After  this  portion  of  my  work  had  been  printed  I  went  over  to  Leyden  to  examine  the  types  of  S.  horridus 

and  S.  (jeogrnphirus.     S.  horridus  (K.  and  v.  H.)  Cuv.  and  Val.  ii,  p.  321  is  9^  inches  in  length  ;  S.  geographicus 

(K.  and  v.  H.)  Cuv.  and  Val.  ii,  p.  322  is  much  larger;  both  are  stufi"ed,  painted  and  varnished,  and  I  consider are  foi-ms  of  S.  lanceolatus,  Bloch,  and  not  of  S.fuscoguttatiis,  under  which  they  are  placed  at  p.  22. 

Page  57.    Apogon  tjeniatus. 

"  (Not  Bleeker)"  has  to  be  omitted,  and  the  following  reference  to  be  added : — 
Ajmgon  Noordzieki,  Bleeker,  Java,  p.  336. 
Amia  Noordzieki,  Bleeker,  Revis.  Apogonini,  p.  15. 

Page  59.    Apogon  taeniatus. 

Having  seen  Valenciennes  types  I  have  no  doubt  but  that  they  represent  this  species  as  stated  by 
Klunzinger.     One  specimen  still  shows  traces  of  longitudinal  bands. 

Page  60.    Apogon  Savayensis. 
This  fish  is  identical  with  A.  Banlcanensis,  Bleeker,  whose  name  has  the  priority.  Dr.  Bleeker  sliowed 

me  specimens  of  his  fish  with  the  markings  as  well  seen  as  in  Dr.  Giinther's  specimen  and  figure.  The  follow- 
ing references  have  to  be  added : — 

Apogon  Banhanensis,  Bleeker,  Banda,  p.  95 ;  Giinther,  Catal.  i,  p.  238, 
Amia  Baakanensis,  I3Ieeker,  I3ouro,  p.  147,  and  Revis.  Apogonini,  p.  27. 
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Family,  II— SQUAMIPINNES,  Cuv. 
ChmtoJontiilfr,  pt.  Richardson. 
Branchiostegals  six  or  seven  (Zanclus  four)  :  pseudobranchise  well  developed.  Body  elevated  and 

compressed.  Eyes  lateral  and  of  moderate  size.  Mouth  generally  small,  with  a  lateral  cleft,  and  situated  in 
front  of  snout.  Teeth  villiform  or  setiform,  neither  incisors  nor  canines :  in  most  of  the  genera  the  palate  is 
edentulous,  soft  portion  of  the  dorsal  fin  of  greater  extent  than  the  spinous,  sometimes  considerably  more, 
rarely  slightly  so  ;  anal  with  three  or  four  spines,  its  soft  portion  similar  to  that  of  the  dorsal :  lower  pectoral 
rays  branched :  ventrals  thoracic,  with  one  spine  and  five  rays.  Scales  cycloid,  or  very  finely  ctenoid, 
extending  to  a  greater  or  less  extent  over  the  vertical  fins,  but  occasionally  absent  from  the  spinous  portion. 
Air-vessel  present,  generally  simple.  Intestines  usually  much  convoluted ;  stomach  caecal.  Pyloric  appen- 

dages in  moderate  numbers. 

Geographical  distribution. — These  fishes  are,  as  a  rule,  marine,  and  although  some  have  been  recorded  as 
taken  in  rivers  and  estuaries,  they  are  rarely  captured  above  tidal  reach. 

The  Squa.mipinnes  have  been  divided  by  Dr.  Giinther  into  three  groups  : — First,  those  which  have  the 

palate  edentulous  {Chaiodontina')  :  secondly,  those  which  have  teeth  on  the  jialate,  but  the  dorsal  fin  is  .situated 
in  the  posterior  half  of  the  length  of  the  back  {Toxotina')  :  and  thirdly,  some  Australian  forms  wherein  there are  palatine  teeth,  and  the  dorsal  fin  occupies  the  middle  of  the  length  of  the  back,  (Scorpidina) . 

In  some  species  a  prolongation  of  the  dorsal  fin,  owing  to  sex,  may  be  present  as  in  Holacantlms  impei-ator, 
E.  annularis,  &c. 

SYNOPSIS  OF  GENEEA. 

First  group — Chstodontina. 
No  palatine  or  vomerine  teeth  :  no  concealed  spine  in  front  of  the  base  of  the  dorsal  fin  in  the  adult. 

1.  Chaiodon.  Snout  of  moderate  length  or  short :  no  preopercular  spine:  a  single  un-notched  dorsal 
fin  without  an  elongated  spine :  anal  with  3  or  4  spines. 

2.  Chelmo.  Snout  much  produced  :  no  jireopercular  spine  :  9  to  13  dorsal  spines  none  of  which  are 
elongated. 

3.  Eenioclms.  Snout  of  moderate  length  :  no  preopercular  spine  :  11  to  13  dorsal  spines,  the  fourth  being 
m.uch  elongated. 

4.  Zanclus.  Snout  of  moderate  length  :  no  preopercular  spine  :  7  dorsal  spines,  the  third  being  much 
elongated. 

5.  Holacanthus.  Snout  of  moderate  length  :  a  strong  preopercular  spine  :  11  to  1.5  dorsal  spines,  none 
of  which  are  elongate. 

6.  Scutr/pharjus.  Snout  of  moderate  length  :  no  preopercular  spine  :  dorsal  fin  notched  and  no  scales  on 
the  spinous  portion  :  anal  with  4  sjaines. 

7.  Epjhippus.  Snout  short :  no  preopercular  spine  ;  dorsal  fin  deeply  notched,  with  8  or  9  spines  several 
of  which  are  elongated  and  flexible. 

8.  Ilrcpane.  Snout  short  :  no  preopercular  spine  :  dorsal  fin  deeply  notched,  with  8  or  9  spines,  none  of 
which  are  elongated. 

Second  group — Toxotina. 
Vomerine  and  palatine  teeth :  no  concealed  spine  in  front  of  the  base  of  the  dorsal  fin  which  is 

situated  in  the  last  half  of  the  back. 

9.  Toxotes.     Snout  somewhat  produced.     Dorsal  fin  with  4  or  5  spines. 

The  young  fishes  in  some  of  the  above  genera  of  the  first  group  show  considerable  enlargement  of  the 
bones  of  the  head  which  more  or  less  disappear  in  the  adult,*  in  a  few  a  concealed  spine  pointing  forwards  may 
be  present  in  the  immature  in  front  of  the  base  of  the  dorsal  fin. 

*  Genus — Tuolichthts,  GUnther. 
Dr.  Giinther  (Annals  and  Mag.  of  Nat.  History,  1868,  p.  457)  described  and  figured  a  very  small  fish,  II  millLms.  long,  as  a 

new  Cyttoid  Genus,  which  he  termed  Tliolichthys.  I  obtained  several  (I  think  thirteen)  larger  ones  at  Madr-as  lyV  inches  long,  which  I 
described  (Proc.  Zool.  Soc.  1870,  p.  687,)  as  T.  osseus,  but  drew  attention  to  their  belonging  to  the  Family  Squamipinnes,  giving  it  a 
strong  resemblance  to  Ueniochus  or  Chcetodon.  I  personally  deposited  my  largest  specimen  in  the  British  Museum,  but  as  it  has  been 
mislaid  I  have  figured  my  next  largest  at  twice  the  natural  size  ;  it  is  unfortunately  dried,  all  my  specimens  in  spirit,  irrespective  of  the 
one  previously  mentioned,  having  become  spoiled  during  their  transit  from  India. 
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First  group— Clisetodontina. 

No  palatine  or  vomerine  teeth :  no  concealed  spine  in  front  of  the  base  of  the  dorsal  fin  in  the  adult. 

Genus,  1 — Chj)todon,  Cuv. 

maldophorus  and  Microcaiitltus,  Swains. ;  Megraprotodon,  Guich. ;  Sarotlwdus,  Gill. 

BrcmeJdostegals  six.  Body  elevated  and  stwrigly  compressed.  Snout  of  moderate  lenrjth,  or  short.  Pre- 

opercle  entire,  or  slightly  serrated,  but  destitute  of  any  spine  at  the  angle.  Palate  edentulous.  Spiinous  and  soft 

portions  of  the  dorsal  fin  not  separated  by  a  notch,  the  rays  of  slightly  or  considerably  larger  number  than  the  spines, 

none  of  the  latter  elongated:  anal  with  three  or  four  spines.  Scales  of  large,  moderate,  or  small  size.  Lateral  line 

continuous,  sometimes  incomplete.     Air-vessel  may  be  constricted  or  loith  horns.     Intestines  much  convoluted. 

SYNOPSIS  OF  SPECIES. 

A.  With  four  anal  spines. 

1.  Chcetodon  plebeius.  D.  Tir-w-»  ■*-•  ts*t6^  L.  1.  50.  A  black  ociilar  band  with  white  edges  :  a  black 
white-edo-ed  ocellus  at  the  base  of  the  caudal  fin.     Andamans  to  the  South  Seas. 

B.  With  three  anal  spines. 

2.  Chaitodon  xantJwcephalus.  D.  •  f,  A.  ̂ \,  L.  1.  38.  A  small  dark  blotch  above  the  orbit :  body  with 
five  indistinct  vertical  streaks.     Ceylon  and  Zanzibar. 

3.  ChfpJodon  falcula.  D.  fl-ifj  ̂ -  2-2 -2-31  L.  r.  28.  A  narrow  ocular  band,  two  wide  triangular  bands 

pass  downwards  from  the  dorsal  fin,  another  exists  over  the  free  portion  of  the  tail.  Twelve  or  more  narrow 

black  bands  on  the  body.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

4^.  Chadodon  pictus.  B.  ̂ ^,  A.  ̂ ,^,  h.  r.  ̂ .  An  ocular  band  descending  to  the  chest.  Several  dark 

lines  descend  downwards  and  forwards  from  the  first  half  of  the  dorsal  fin  to  the  head,  wliilst  in  the  last  half 

of  the  body  others  go  backwards  and  downwards.  Dorsal  and  anal  fins  dark  :  caudal  with  a  dark  base  and  two 
dark  vertical  bands.     Red  Sea,  seas  of  India,  to  the  Malay  Archipelago. 

6.  Chcetodon  vagabundus.  D.  H:^,  A.  ̂ oh^^  L.  r.  f|.  An  ocular  band  descending  to  the  interoperele. 

Many  dark  bands  pass  downwards  to  the  middle  of  the  body  when  they  go  backwards.  Dorsal  and  anal  fins 

margined  with  black  :  two  vertical  black  bands  on  caudal.  From  the  Red  Sea  throughout  those  of  India  to 

Polynesia. 
6.  CJuetodon  Mertensii,  D.  -i-|,  A.  ■^,  L.  1.  34.  A  narrow  interrupted  ocular  band  :  anterior  two-thirds  of 

body  violet,  with  narrow  vertical,  angular,  bands  :  last  third  of  body,  soft  dorsal,  and  anal  fins  yellow  :  a  vertical 
band  on  caudal :  a  narrow  dark  intramarginal  line  to  soft  dorsal  and  anal  fins.  Red  Sea,  Seas  of  India,  and 

beyond. 

7.  Clmtodon  auriga.  D.  H-M.  -A--  Yo'tt^  L.  1.  42.  Fifth  dorsal  ray  prolonged.  An  ocular  band  descends 

to  the  interoperele.     A  dark  ocellus  on  the  middle  dorsal  rays.     Red  Sea,  through  those  of  India  to  Polynesia. 

8.  Chcctodon  Kleinii.  D.  -^A^,  A.  tf^xo.  ̂ -  ̂ -  33.  Brownish,  with  a  broad  ocular  band  extending  to  a 

black  ventral  fin  :  edges  of  soft  do'rsal,  caudal,  and  anal  black.     Seas  of  India  to  the  Malay  Archipelago. 
9.  Glmtodon  guUatissimus,  D.  ff ,  A.  ry-rB-  L.  1.  38.  An  ocular  band  descends  to  the  interoperele  :  brown 

spots  on  the  body  scales,  and  small  ones  on  the  soft  dorsal  and  anal  fins  :  caudal  with  a  black  vertical  band. 

10.  Chcctodon  vittatus,  D.  j-^-W,  A.  ̂ ,  L.  r.  ff.  Body  with  numerous  fine  dark  lines  passing  backwards  : 

a  dark  band  along  the  base  of  the  dorsal  fin,  another  along  the  centre  of  the  soft  dorsal :  a  dark  band  on  the  last 
third  of  the  caudal :  ventrals  white.     From  the  Red  Sea  to  Polynesia. 

11.  Chidodon  unimaculatus,  D.  -^i-l-j,  A.  t9'2-o.  L.  1.  46.  A  narrow  ocular  band  :  a  black  blotch  on  the 
side  above  the  lateral-line  beneath  the  last  four  dorsal  spines.     Ceylon  to  the  Malay  Archipelago. 

12.  Chcetodon  collaris,  D.  -^\y,  A.  so?^^,  L.  1.  34.  Each  scale  with  a  light  centre  :  a  whitish  band  from 

in  front  of  the  dorsal  fin  to  the"  chest,  another  to  the  eye,  and  a  third  over  the  snout.  Seas  of  India  to  the 
Malay  Archipelago. 

13.  Chcetodon  lunula,  D.  ̂ i-Ve,  A.  ts-2 o'  L.  1.  40.  A  wide  ocular  band  descends  to  the  preopercle  :  a 

second  from  the  first  dorsal  spine  joins  it :  a  third  goes  to  the  base  of  the  pectoral,  and  another  over  the  free 

Tholichthys  osseus,  PI.  XXVI,  fig.  2  (twice  life  size.) 

Day,  Proc.  Zool.  Soc.  1870,  p.  687. 

T>.  M,  P.  15,  V.  1/fl,  A.  TB^o.  C.  17,  L.  1.  41. 

Lengtli  of  head  nearly  1/3,  of  caiulal  1/5,  height  of  boily  1/2  of  the  total  length.  Eyes— diameter  from  1/2  to  2/5  of  the 
length  of  head,  1/2  in  diameter  from  the  end  of  snout,  and  1  apart.  In  the  specimen  figured  the  angle  of  the  preo])ercIe  is  much  enlarged, 
reaching  to  almost  below  the  origin  of  the  pectoral  fin  :  the  shoulder  scale  and  those  over  the  shoulder  girdle  considerably  dilated. 

Fins   third  dorsal  spine  the  longest  and   strongest,  the  fin  notched  :  ventrals  rounded  :    caudal  cut  almost  square.     Scales— ctenoid. Lateral  line — ceases  opposite  the  end  of  the  soft  dorsal  fin.  ^ 

This  is  evidently  the  same  species  as  the  one  I  formerly  described,  I.  c.  but  the  development  of  the  cranial  bones  differs.  Pro- 
bably in  Holacanthi  the  preopercular  spine  is  the  remains  of  the  elongated  and  dilated  preopercular  angle  seen  in  this  species. 

In  the  very  young,  as  figured  by  Dr.  Giinther,  the  developments  mentioned  above  are  greatly  magnified,  showing  that  atrophy 
occurs  as  age  advances. 
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portion  of  the  tail.     Young  witli  a  large  ocellus  on  tlie  soft  dorsal  fin.     Seas  of  India  to  the  ilalay  Archi- 
pelago. 

14.  ChmtfidoH  melanotus,  D.  if,  A.  yV,  L.  1.  37-40.  A  narrow  ocular  band :  body  yellow,  with  its  upper 
fourth  stained  with  black  and  black  lines  along  each  row  of  scales  :  a  yellow  vertical  band  on  caudal :  a  short 

black  one  at  the  base  of  the  first  foui'  anal  rays.     Red  Sea,  seas  of  India,  to  the  Malay  Archipelago. 
15.  Clicitodon  octofasciatus,  D.  Tg-Vy:  -^-  tVi  ̂ -  ̂ -  ̂ O-  Light  vortical  bands  on  the  body  and  head.  Seas 

of  India  to  the  Malay  Archipelago  and  beyond. 
16.  Chrrdodon  olig acanthus,  D.  o^:^,  A.  to'zT'  ̂ -  1-  46-48.  Five  vertical  brown  bands :  a  dark  ocellus 

at  the  base  of  the  eighth  to  twelfth  dorsal  rays.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

A.  With  four  anal  spines. 

1.     ChaBtodon  plebeius,  Plate  XXVI,  fig.  3. 

Brouss.  MS.  Brit.  Mus. ;  Gmel.  Linn.  p.  12G9  (r)  ;  Cuv.  and  Val.  vii,  p.  C8. 
Chmtodon  plehejus,  Giinther,  Catal.  ii,  p.  5,  and  Fische  d.  Sudsee,  p.  35,  t.  xxxii,  f.  B. 

B.  vi,  D.  ̂ _t_.,  P.  15,  V.  1/5,  A.  ̂ ^To-  C.  17,  L.  1.  50,  L.  tr.  7/15. 

Length  of  head  1/4,  of  caudal  1/7,  height  of  body  nearly  1/2  of  the  total  length.  Eyes — diameter  2/7  of 
length  of  head,  and  1  diameter  from  end  of  snout.  Preopercle  finely  serrated  :  the  maxilla  reaches  half  way 
to  below  the  fi-ont  edge  of  the  orbit.  Fins — dorsal  spines  strong,  the  fourth  slightly  the  longest,  the  soft 
portions  of  the  dorsal  and  anal  rounded  :  second  anal  spine  longest  and  strongest  :  caudal  slightly  rounded. 
Colours — yellow,  with  a  black  ocular  band  which  has  a  white  edge  :  a  black  whit«-edged  ocellus  at  the  base  of 
the  caudal  fin. 

Habitat. — Andaman  islands  to  the  South  seas  ;  the  specimen  figured  is  from  the  British  Museum  collection, 
and  is  4j  inches  in  length. 

3.  With  three  anal  spines. 

2.    Chsetodon  xanthocephalus,  Plate  XXVI,  fig.  4. 

Bennett,  Proc.  Zool.  Soc.  ii,  p.  182  ;  Giinther,  Catal.  ii,  p.  33. 

B.  vi,  D.  iilii,  P.  15,  V.  1/5,  A.  A,  C.  17,  L.  r.  U.  L-  tr-  H/IS-     . 

Length  of  head  4^,  of  caudal  one  sixth,  height  of  body  If  in  the  total  length.  Eijes — diameter  1/4  of 
length  of  head,  Ih  diameter  from  end  of  snout,  and  also  apart.  Preopercle  indistinctly  serrated.  Fins — soft 
portions  of  the  dorsal  and  anal  rounded.  Colours — a  small  dark  blotch  above  the  orbit :  body  brownish-yellow, 
with  six  indistinct  dark  vertical  streaks :  dorsal  and  anal  fins  dark  violet,  having  white  edges :  caudal  and 
ventrals  yellowish. 

Habitat. — Ceylon  and  Zanzibar,  the  figure  and  description  are  from  the  tj'pe  specimen  in  the  British  Museum. 

3.    Chsetodon  falcula,  Plate  XXVI,  fig.  5. 

Bloch,  ix,  p.  102,  t.  425,  f.  2;  Bl.  Schn.  p.  225;  Cuv.  and  Val.  vii,  p.  41;  Bleeker,  Batoe,  p.  311; 
Giinther,  Catal.  ii,  p.  17,  and  Fische  d.  Sudsee,  p.  39,  t.  xxvii,  f.  C. 

Chcetodon  ulietensis,  Cuv.  and  Val.  vii,  p.  39 ;  Bleeker,  Amboina,  p.  38  ;  Giinther,  Catal.  ii,  p.  18. 

B.  vi,  D.  ̂ Y^^^,  P.  15,  V.  1/5,  A.  ̂ '^,  C.  17,  L.  r.  28,  L.  tr.  G/12. 

Length  of  head  3^  to  one  fourth,  of  caudal  6^,  height  of  body  If  in  the  total  length.  Eyes — diameter 
1/4  of  length  of  head,  nearly  2  diameters  fi-om  the  end  of  snout,  and  1  apart.  The  maxilla  reaches  half  way  to 
below  the  front  edge  of  the  orbit.  Preopercle  serrated  along  its  vei-tical  limb,  but  almost  entire  along  its  angle 
and  vertical  edge.  Tee^/t— brush-like.  Fins — dorsal  spines  of  moderate  strength,  the  last  being  the  longest, 
the  soft  portion  of  the  fin  rounded  :  candal  cut  almost  square  :  ventral  reaching  as  far  as  the  anal  spines : 
pectoral  equal  to  the  length  of  the  head  behind  the  angle  of  the  mouth  :  second  anal  spine  strongest  and  rather 
the  longest,  being  equal  to  the  last  of  the  dorsal  fin.  Colours — body  and  head  of  a  rather  red-lilac-purple, 
becoming  of  a  primrose  colour  posteriorly,  and  also  on  the  fins.  A  dark  ocular  band,  narrower  than  the  orbit, 
commences  a  short  distance  anterior  to  the  dorsal  fin,  and  is  continued  through  the  eye  on  to  the  interopercle,  it 

has  a  white  edge.  A  black  band,  widest  above,  arises  6-om  the  first  four-  or  five  dorsal  spines,  and  is  continued 
to  a  short  distance  below  the  lateral-Hne  :*  a  second  angularly  pointed  in  front,  begins  from  the  last  thi'ee  spines 
and  descends  to  the  lateral-line  :  a  third  passes  over  a  free  portion  of  the  tail.  Twelve  to  fourteen  vertical 
narrow  black  bands  pass  down  either  side.  Soft  dorsal  fin  with  a  narrow  black  upper  margin :  caudal  with  a 
black  and  white  posterior  edge  :  anal  with  a  black  intramarginal  band  having  a  white  outer  margin,  and  two 
more  superiorly  parallel  to  it. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond.  The  specimen  figured  was  taken  at  the 
Nicobars,  the  species  attains  to  at  least  8  inches  in  length. 

*  A  different  distribution  of  colours  is  shown  in  Garrett's  "  Fische  d.  Sudsee,"  in  which  the  body  is  lighter  than  described 
above.  The  two  dark  vertical  bands  from  the  dorsal  fin  are  conjoined  superiorly  and  only  extend  forwards  so  far  as  the  fourth  dorsal 
spine,  but  they  descend  lower  than  in  my  specimen.  Likewise  the  band  over  the  free  portion  of  the  tail  is  reduced  to  a  blotch.  The 
body  bands  are  stated  to  have  sometimes  white  edges. 
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4.    Chastodon  pictus,  Plate  XXVI,  fig.  6. 

Forsk.  p.  65;  Bl.  Sclin.  p.  226;  Cuv.  and  Val.  vii,  p.  55;  Bleeker,  Nat.  Tjds.  Ned.  Ind.  ii,  p.  177; 
Giintlier,  Catal.  ii,  p.  24;  Klunz.  Fische  d.  Roth.  Meer,  Verli.  z.  b.  Ges.  Wien,  1870,  p.  781. 

Chmtodon  varjabundus  ?  Russell,  Fish.  Vizag.  i,  p.  65,  pi.  83 ;  Bennett,  Fish.  Ceylon,  p.  7,  pi.  7. 
Chcetodon  decmsatus,  Cuv.  and  Val.  vii,  p.  64 ;   Bleeker,  1.  c.  xui,  p.  328  ;  Kner,  Nov.  Fische,  j).  101. 
Painah,  Tel. :  Khyeiig-hhayoivJi:,  Arrak. 

B.  vi,  D.  if,  P.  15,  V.  1/5,  A.  ̂ ?^,  C.  17,  L.  1.  fj,  L.  tr.  6/14. 

Length  of  head  above  2/7,  of  caudal  2/11,  height  of  body  4/7  of  the  total  length.  Eyes — diameter 
4/13  of  the  length  of  head,  1  diameter  fi-om  the  end  of  snout,  and  also  apart.  Preopercle  finely  serrated. 
Teeth — brush-like.  Fins — dorsal  spines  of  moderate  strength,  soft  portions  of  both  dorsal  and  anal  fins  angular. 
Pectoral  as  long  as  the  head  behind  the  anterior  nostril :  ventral  reaches  to  the  anal :  second  anal  spine  strono-er 
but  of  equal  length  to  the  third.  Colours — snout  vnth  a  black  band  :  a  dark  ocular  one  descends  through  the 
eye  over  the  interoperole  to  the  chest :  numerous  fine  dark  lines  descend  downwards  and  forwards  from  the  first 
half  of  the  dorsal  fin  to  the  middle  of  the  body,  whilst  in  the  posterior  half  of  the  body  there  are  others  havinc  a 
direction  downwards  and  backwards.  Dorsal  and  anal  fins  dark,  having  a  black  margin  and  a  light  external 
edge,  the  dark  line  is  continued  over  the  posterior  third  of  the  body  :  there  is  another  dark  line  over  the  free 
portion  of  the  tail,  and  a  dark  semilimar  mark  on  the  caudal  fin.     Ventral  darkest  in  its  centre. 

Amongst  Sir  Walter  EUiot's  drawings  exists  a  figure  of  this  species  marked  Eunnadee  or  Kalloodi :  a 
second  labelled  September,  1848,  shows  the  red  bands  across  the  snout,  this  is  the  variety.  No.  83,  figured  by 
Russell  and  identical  with  C.  decussatus,  C.  and  V. 

Habitat. — Red  Sea,  those  of  India  to  the  Malay  Archipelago,  attaining  at  least  10  inches  in  length.  The 
specimen  figm-cd  is  Hfe-size  from  one  captui-ed  at  the  Andamans. 

5.    Ch£etodon  vagabundus,  Plate  XXVII,  fig.  1. 

Chatodoii  vagdbundus,  Linn.  Mus.  Ad.  Fried,  ii,  p.  71  and  Sys.  i,  p.  465  ;  Gmel.  Linn.  p.  1251 ;  Bl.  p.  1192, 
t.  204,  f.  2  ;  Bl.  Schn.  p.  222  ;  Cuv.  and  Val.  vii,  p.  50  ;  Bleeker,  Verb.  Bat.  Gen.  xxiii,  ChiBtod.  p.  18;  Giinthcr, 
Catal.  ii,  p.  25  and  Fische  d.  Sudsee,  p.  43. 

Pah-noo-dah,  Andam. 

B.  vi,  D.  i|:H,  P.  15,  V.  1/5,  A.  ̂ v^^,  C.  17,  L.  r.  ̂ ,  L.  tr.  4/15. 
Length  of  head  about  one  fourth,  of  caudal  from  6|  to  one  sixth,  height  of  body  1|  of  the  total  length. 

Eyes — diameter  .3/10  of  the  length  of  head,  Ij  diameters  from  the  end  of  snout,  and  also  apart.  Snout  rather 
produced  and  pointed.  The  maxilla  reaches  to  below  the  front  nostril.  Preopercle  finely  serrated,  most  strongly 
so  at  its  angle.  Teeth — brush-like.  Fins — dorsal  spines  of  moderate  strength,  the  interspinous  memlsrane 
deeply  notched  :  soft  portions  of  the  dorsal  and  anal  obtusely  angular  :  pectoral  as  long  as  the  head  behind  the 
angle  of  the  mouth  :  ventral  nearly  reaching  the  anal  :  second  anal  spine  equals  the  length  of  the  third  :  caudal 

rounded.  Colours — a  black  ocular  band  ha'^'ing  white  edges  descends  to  the  angle  of  the  interopercle.  Numerous 
dark  bands  pass  downwards  and  forwards  to  the  centre  of  the  depth  of  the  body,  where  others  pass  backwards. 
Dorsal  and  anal  fins  margined  with  black.  Two  black  vertical  bands  on  the  caudal,  the  anterior  of  which  is 
concave. 

Habitat. — From  the  Red  Sea,  through  those  of  India  to  Polynesia. 

6.     Chastodon  Mertensii,  Plate  XXVII,  fig.  2. 

.''  Ch(etodon  chrysurus,  Brouss. 
?  Pomacentrus  chrysurus,  Cuv.  and  Val.  v,  p.  423;  Gtinther,  Catal.  iv,  p.  29  (not  synom.) 
Chcetodon  Mertensii,  Cuv.  and  Val.  vii,  p.   47;  Giinther,  Fische   d.  Sudsee,  p.   45,  t.  36,  fig.-B.  (from  a 

drawing). 

B.  vi,  D.  fl,.  P.  15,  V.  1/5,  A.  ̂ V.  C.  17,  L.  r.  |^,  L.  tr.  5/14. 

Length  of  head  4J,  of  caudal  6|,  height  of  body  2j  of  the  total  length.  Eyes — diameter  Sf  of  the 
length  of  the  head,  Ij  diameters  from  end  of  snout  and  also  apart.  The  maxilla  reaches  to  about  half  way 

below  the  front  edge  of  the  orbit.  Preopercle  entire,  its  angle  very  oblique.  Teeth — bi'ush-like.  Fins — 
dorsal  spines  of  moderate  strength,  increasing  in  length  to  the  fifth,  the  soft  portion  of  the  fin  as  high  as  the 
spinous  and  rounded  posteriorly  :  ventral  spine  strong,  as  long  as  the  head  excluding  the  snout :  caudal  cut 

nearly  square  :  anal  spines  of  moderate  strength  but  long,  the  thii'd  rather  the  longest  exceeding  the  highest  of 
the  dorsal  by  nearly  one  foiu-th,  soft  portion  of  the  fin  similar  to  that  of  the  dorsal.  Colours — head  and  anterior 
two-thirds  of  the  body  lavender,  its  posterior  third  yellow  :  interorbital  space  yellow :  a  narrow  dark  white- 
edged  band  commences  a  little  in  front  of  the  dorsal  fin,  then  ceases,  but  reappears  a  little  above  the  eye, 
through  which  it  descends  and  passes  down  the  preopercle  to  a  little  in  front  of  its  angle.  Anterior  two-thirds 
of  the  body  with  narrow  black  vertical  bands,  which  form  an  angle  at  the  middle  of  the  body  directed  forwards. 
A  narrow  dark  intramarginal  line  having  a  white  outer  edge  exists  on  both  the  dorsal  and  anal  fins  :  a  narrow 
dark  vertical  band  in  the  last  third  of  the  caudal,  followed  by  a  rather  wider  yellow  one,  whilst  externally  the 
fin  is  grey. 

In  Garrett's  "  Fische  d.  Sudsee,"  the  formula  given  is  D.  -i-l,  A.  x\-,  and  if  it  is  the  same  species  the 
figure  is  not  exact. 
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Hahitat. — A  specimen  in  the  Berlin  Mnsenm  is  from  tlie  Ked  Sea.  I  have  the  species  from  Ceylon,  and 

Valenciennes'  fish  in  Paris  is  from  the  Mauritius,  labelled  "  Chvtodon  chrysurus,  v.  p.  423,"  by  Valenciennes, 
but  does  not  correspond  with  the  description  of  C.  chrymrus.  Some  other  specimens  are  likewise  thus  labelled 

by  Valenciennes,  but  the  locality  from  which  they  were  procured  is  unknown. 

7.     Chaetodon  auriga,  Plate  XXVII,  fig.  3  (var.  setlfer). 

Porsk.  p.  60 ;  Bl.  Schn.  p.  226 ;  Cuv.  and  Val.  vii,  p.  79 ;  Riipp.  N.  W.  Fische,  p.  28  ;  Giinther,  Catal.  ii, 

p.  7  ;  Klunzing.  Fische  d.  Roth.  Meer.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  775. 

Chrctodon  setifer,  Bloch,  t.  425,  f.  1  ;  Bl.  Schn.  p.  225 ;  Cuv.  and  Val.  vii,  p.  76 ;  Guerin,  Icon.  Poiss. 

pi.  22,  f.  1 ;  Less.  Voy.  Coq.  Zool.  ii,  p.  175,  Poiss.  pi.  29,  f.  2  ;  Richards.  Ich.  China,  p.  24G  ;  Cuv.  Reg.  Anim. 

111.  Poiss.  pi.  38,  f.  1 ;  Jenyns,  Zool.  Beagle,  Fish.  p.  61 ;  Giinther,  Catal.  ii,  p.  6  and  Fische  d.  Sudsee,  p.  36, 
t.  xxvi,  f.  B  ;  Kner,  Novara  Fische,  p.  97. 

Pomacentrusfilamevtosiis,  Lacep.  iv,  pp.  506,  511. 
CIta'todon  sebanus,  Cuv.  and  Val.  vii,  p.  74. 
Chmtodon  auriija,  var.  Riipp.  N.  W.  Fische,  p.  28. 
Chcetodmi  hmaris,  Gronov.  ed.  Gray,  p.  70. 

Linophora  auriga,  Kaup,  Arch.  d.  Naturg.  1860,  pt.  2,  pp.  137  and  156. 

B.  vi,  D.  U-M,  P-  15,  V.  1/5,  A  ̂ '^,  C.  17,  L.  r.  «,  L.  tr.  3i-4i/13. 

Length  of  head  3/11  to  2/7,  of  caudal  1/7,  height  of  body  4/7  to  1/2  of  the  total  length,  i/yes— diameter 
2/7  of  length  of  head,  nearly  1^  diameters  from  end  of  snout,  and  1  apart.  Snout  pointed.  The  maxilla  reaches 

half  way  to  below  the  front  edge  of  the  orbit.  Preopercle  very  finely  serrated.  Tee^/i— brush-like.  Fins,— in 
the  specimen  figiu-ed  there  are  only  eleven  dorsal  spines  of  moderate  strength,  the  fifth  ray  is  produced  into  a 
short  filament,  soft  portions  of  dorsal  and  anal  angularly  shaped  :  pectoral  equals  the  length  of  the  head  posterior 

to  the  nostrils  :  third  anal  spine  the  longest :  caudal  slightly  emarginate.  Colours — in  C.  auriga  a  brow^n  ocidar 
band,  having  a  white  anterior  edge,  passes  through  the  orbit  to  over  the  interopercle.  Body  with  darkish  lines, 

passing  upwards  and  backwards  in  the  anterior  thii-d  of  the  body,  and  downwards  and  backwards  posteriorly. 
A  darkish  band  passes  from  the  base  of  the  soft  dorsal  across  the  free  portion  of  the  tail  and  to  the  lower  half 

of  the  anal.  A  dark  band  goes  through  the  middle  of  the  anal  fin.  Dorsal,  anal,  and  caudal  edged  with  white. 

In  the  variety  C.  setifer  the  ocular  band,  which  has  white  edges,  widens  after  it  has  passed  the  orbit  and  extends 

to  the  interopercle.  Body  with  narrow  darkish  bands  passing  upwards  and  backwards  in  the  anterior  third  of 

the  body,  and  downwards  and  backwards  in  the  last  two  tliirds.  A  dark  ocellus  on  the  centre  of  the  middle 

dorsal  rays.  Anal  with  a  fine  black  intramarguial  band  having  a  white  outer  edge,  upper  and  hind  margins  of 

the  anal  edged  with  black  :  two  fine  vertical  lines  on  the  caudal  fin  which  enclose  a  semilunar  space. 

Hahitat. — From  tlie  Red  Sea,  through  the  seas  of  India  to  Polynesia.  The  specimen  figured  was  captured 
at  the  Nicobars,  and  is  4Jg  inches  in  length. 

8.    ChsBtodon  Kleinii. 

Bloch,*  t.  218,  f.  2;  Bl.  Schn.  p.  225  ;  Giinther,  Catal.  ii,  p.  22. 
Chaitodon  virescens,  Cuv.  and  Val.  vii,  p.  30  ;  Bleeker,  Verh.  Bat.  Gen.  xxiii.  Chset.  p.  18. 
Chatodon  Jlavescens,  Bennett,  Proe.  Zool.  Soc.  1831,  p.  61. 

B.  vi,  D.  ̂ 4^,  P.  15,  V.  1/5,  A.  T«'.jo,  C.  17,  L.  1.  33,  L.  tr.  5/11. 

Length  of  head  4^V,  of  caudal  1/6,  height  of  body  nearly  1/2  of  the  total  length.  %('s— diameter  1/3  of 
length  of  head,  1  diameter  from  end  of  snout,  and  1;^  apart.  The  maxilla  reaches  to  below  the  front  nostril. 

Preopercle  entire.  Fins— dovs&l  spines  of  moderate  strength  increasing  in  length  to  the  fifth,  the  soft  portion 
of  the  fin  rounded  and  rather  higher  than  the  spinous  :  caudal  rounded  :  second  and  tliird  anal  spines  of  about 

equal  strength,  their  length  about  equal  to  the  fifth  of  the  dorsal.  Colours — uniform  brownish,  becoming  darkest 
posteriorly  :  a  rather  broad  ocular  band  extends  from  in  front  of  the  dorsal  fin,  through  the  eye  over  the  pre- 

and  inter-opercles  to  the  chest  and  goes  to  the  base  of  the  ventral  fin  :  a  black  band  over  the  snout.  Ventrals 
black :  edges  of  the  soft  dorsal,  anal,  and  caudal  black. 

Hahitat. — Seas  of  India  to  the  Malay  Archipelago. 

9.    Chffitodon  guttatissimus,  Plate  XXVl"l,  fig.  4. 
Bennett,  Proc.  Zool.  Soc.  ii,  p.   183;  Giinther,  Catal.  ii,  p.  26;  ?  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870, 

p.  780. 
Ghwtodon  tacheti',  Lienan,  Nat.  Hist.  Soc.  Mauritius,  1839,  p.  36. 

B.  vi,  D.  if,  P.  15,  V.  1/5,  A.  „-^T^,  C.  19,  L.  1.  38,  L.  r.  ff- 

Length  of  head  4/17,  of  caudal  2/11,  height  of  body  1/2  of  the  total  length.  £'(/es— diameter  1/3  of 
length  of  head,  1  diameter  from  end  of  snout  and  also  apart.  Preopercle  serrated :  the  posterior  extremity  of 
the  maxilla  reaches  nearly  half  way  to  below  the  orbit.  Fins — soft  portions  of  dorsal  and  anal  rounded 
posteriorly.  Colours — a  brown  white-edged  ocular  band  one  third  the  width  of  the  eye  passes  from  the  nape  to 
the  lower  edge  of  the  interopercle.     Body  yellow,  each  scale  having  a  brown  spot :  dorsal  and  anal  fins  with  an 

*  Klein,  MSS.  iv,  t.  10,  f.  2,  p.  255. 
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outer  narrow  black  edge  and  a  broader  wbite  outer  band,  followed  externally  by  a  yellow  margin,  tbe  rest  of 

the  fins  covered  with  fine  dark  brown  spots  :  caudal  5'ellow  with  a  black  vertical  band. 

Habitat.— Ceylon,  Zanzibar,  and  Red  Sea.     The  figure  is  taken  from  Bennett's  tjqje  specimen. 

10.    ChEetodon  vittatus,  Plate  XXVII,  fig.  6. 

Choitodon  tn'faseiatus,  Lacep.  iv,  p.  498  ;  Mungo  Park,  Trans.  Linn.  Soc.  iii,  p.  34. 
CJuBtodon  vittatus,  Bl.  Schn.  p.  227  ;  Cuv.  and  Val.  vii,  p.  34  ;  Blecker,  Verb.  Bat.  Gen.  xxiii,  Chffitod. 

p.  18;  Beechey,  Voy.  Zool.  p.  01,  pi.  17,  f.  3;  Giinther,  Catal.  ii,  p.  23,  and  Fische  d.  Sudsee,  p.  41;  Kner, 
Novara  Fische,  p.  100 ;  Klunz.  Fische  d.  Roth.  Meer,  1870,  p.  782. 

Chcetodon.  austriacus,  Riipp.  N.  W.  Fische,  p.  30,  t.  9,  f.  2  (var.). 

B.  vi,  D.  ̂ L,  P.  15,  V.  1/5,  A.  ̂ f^,  C.  18,  L.  r.  ff,  L.  tr.  5/13. 

Length  of  head  4/17  to  1/4,  of  caudal  1/(3  to  1/7,  height  of  body  2/3  to  1/2  of  the  total  length.  Eyes  — 
diameter  1/3  of  length  of  head,  1  diameter  from  end  of  snout,  and  li  apart.  Snout  obtuse  :  the  maxilla  reaches 

nearly  half  way  to  below  the  front  edge  of  the  orbit :  preopercle  finely  serrated.  Fius — the  soft  portion  of  the 
dorsal,  anal  and  also  of  the  caudal  rounded.  Colours — a  dai-k  line  passes  over  the  snout,  separated  by  a  thin  white  band 
from  the  ocular  one,  which  is  half  as  wide  as  the  orbit,  and  passes  to  the  chest.  Another  dark  line  exists  parallel 
to  it,  with  an  intermediate  fine  light  one.  Body  with  about  fifteen  fine  dark  lines  passing  backwards.  A  dark 
band  along  the  base  of  the  soft  dorsal  fin,  becoming  wider  over  the  free  portion  of  the  tail :  another  band  along 
the  centre  of  the  soft  dorsal.  A  light  yellow  band  along  the  base  of  the  anal  with  a  dark  one  above  it,  whilst  it 
has  a  white  outer  edge.  Fins  margined  with  dark  and  edged  with  orange.  A  dark  vertical  band  on  the 
posterior  third  of  the  caudal.     Ventrals  white. 

Habitat. — From  the  Red  Sea  to  Polynesia. 

11.    Chsetodon  unimaculatus. 

Bl.  p.  1181,  t.  201,  f.  1 ;  Bl.  Schn.  p.  221 ;  Cuv.  and  Val.  vii,  p.  72 ;  Bleeker,  Banda,  i,  p.  241 ;  Giinther, 
Catal.  ii,  p.  11. 

B.  vi,  D.  ̂ L,  p.  15,  V.  1/5,  A.  T^?^,  C.  17,  L.  1.  46,  L.  tr.  8/19,  Vert.  10/14. 

Length  of  head  1/4,  of  caudal  1/6,  height  of  body  about  1/2  of  the  total  length.  Eyes — diameter  3|  of 
the  length  of  head,  rather  above  1  diameter  from  the  end  of  snout,  and  1}  apart.  Lower  jaw  slightly  the  longer  : 
the  maxilla  does  not  quite  reach  to  below  the  front  edge  of  the  orbit.  Preopercle  entire.  Fins — the  dorsal 
spines  strong,  increasing  in  length  to  about  the  seventh  from  whence  they  slightly  decrease,  the  soft  portion  of 
the  fin,  also  of  the  anal,  and  the  caudal  rounded.  Colours — yellowish,  with  a  narrow  brownish  black  ocular 
band  descending  from  just  in  front  of  the  dorsal  fin  through  the  middle  of  the  eye  to  the  angle  of  the  preopercle 
and  on  to  the  chest :  a  black  blotch  on  the  side  above  the  lateral-line*  below  the  last  four  spines  and  two  first 
rays  :  posterior  edge  of  soft  dorsal  with  a  narrow  black  band  which  is  continued  over  the  free  portion  of  the  tail 
on  to  the  hind  edge  of  the  anal  rays. 

Habitat. — Ceylon,  (from  whence  the  above  specimen  came,)  to  the  ]\Ialay  Archipelago,  attaining  at  least 
inches  in  length. o 

12.    Chsetodon  collaris,  Plate  XXVII,  fig.  6. 

Bloch,  t.  216,  f.  1 ;  Gmel.  Linn.  p.  1263 ;  Bl.  Schn.  p.  223  ;  Cuv.  and  Val.  vii,  p.  53  ;  Bleeker,  Chaetod. 
p.  19;  Giinther,  Catal.  ii,  p.  21. 

Cluetodon  wiifasdatus,  Gronov.  ed.  Gray,  p.  69. 
Chatodon  pnetextatus,  Cantor,  Catal.  p.  15G,  pi.  iii ;  Giinther,  Catal.  ii,  p.  22  ;  Day,  Fishes  of  Malabar, 

p.  31. 
B.  vi,  D.  ̂ l\r,  P.  15,  V.  1/5,  A.  ̂ ^3__^  c.  17,  L.  r.  A|:Af,  L.  tr.  7/15. 
Length  of  head  2/7,  of  caudal  2/11,  height  of  body  3/5  in  the  young  to  2/3  in  the  adult  of  the  total  length. 

Eyes — diameter  1/3  of  length  of  head,  1  diameter  from  end  of  snout,  and  5/7  apart.  The  maxilla  reaches  two- 
thirds  of  the  distance  to  below  the  orbit.  A  few  fine  serrations  at  the  angle  of  the  preopercle.  Teeth — 
brush-like.  Fins — fifth  and  sixth  dorsal  spine  tlie  longest :  second  anal  spine  the  strongest  and  longer  than  the 
third  :  caudal  cut  nearly  square.  Colours — brownish  olive,  each  scale  light  citron  colour  in  its  centre.  A  bluish- 
white  band  passes  from  in  front  of  the  dorsal  fin  over  the  opercles  and  on  to  the  throat,  where  it  expands  :  a 
second  across  the  preorbital  and  over  the  cheek  to  the  throat :  opposite  the  orbit  it  gives  off  another  branch 
which  passes  to  the  angle  of  the  mouth  and  the  throat.  Another  similar  line  exists  on  the  forehead  and  is  lost 
opposite  the  anterior  edge  of  the  orbit.  Dorsal  and  anal  fins  tinged  with  reddish  violet,  the  upper  fourth  of  the 
soft  portion  being  margined  with  six  coloured  bands  in  the  follovnng  order  from  vrithout :  white,  black,  scarlet, 
black,  pearl  white,  and  black  :  anal  tipped  with  three  rows,  white,  black,  and  scarlet.  Posterior  half  of  caudal 
pearly  white,  divided  by  a  black  band  from  a  scarlet  base.     Ventrals,  black. 

Jerdon  (M.  J.  L.  and  Science,  1849,  p.  134),  under  the  head  of  Chcetodon  pretextatus,  Cantor,  observed, 

"I  possess  a  dried  specimen  which  appears  to  be  this  species."     I  also  obtained  mine  at  Cochin  where  I  found 

*  In  Bloch's  type  specimen,  a  little  more  than  4  inches  in  length  (No.  1257)  the  blotch  is  partly  (nhout  1/3)  below  the  lateral-line. 

P  2 
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they  were  common  for  about  a  fortniglit  in  June,  after  the  commencement  of  the  monsoon   (Proc.  Zool.  Soc.  18G5, 

'  Bloch's  type  is  of  about  equal  length  to  Cantor's  (5|  inches),  which  it  closely  resembles.     Tlie  specimen I  have  fioTired  appears  to  be  the  young  and  proportionately  much  higher.     The  specimens  of  G.  collar  is  in  the 

British  ]\Iuseum  resemble  those  of  G.  reticidntus  at  Paris. 

Habitat.— Stiaa  of  India  to  the  Malay  Archipelago. 

13.    Chsetodon  lunula. 

Pomaccntrns  hmida,  Lacep.  iv,  pp.  507,  510,  513. 
ChiHodon  lunida,  Cuv.  and  Val.  vii,  p.  50,  pi.  173;  Bleeker,  Gilolo,  p.  57;  Giinther,  Catal.  ii,  p.  25  and 

Pische  d.  Sudsee,  p.  42,  t.  xxxiii,  A,  B,  C,  D.  „     i    ti  •  t  -  -     tii    i        n 
Chdodon  UoceUatus,  Cuv.  and  Val.  vii,  p.  02  ;  Less.  Yoy.  Duperr.  /ool.  Poiss.  p.  1^0;  Bleeker,  Borneo, 

p.  403 ;  Giinther,  Catal.  ii,  p.  9. 

B.  vi,  D.  ̂ .|^,  P.  19,  V.  1/5,  A.  ̂ '^,  C.  17,  L.  r.  =  J,  L.  tr.  7/14. 

Length  of  head  2/7  to  4/11,  of  caudal  1/G  to  2/13,  height  of  body  4/7  of  tlie  total  length.  %es— diameter 

2/7  of  leugSi  of  head,  1^  diameters  from  end  of  snout,  and  1  apart.  Preopercle  serrated.  Fins — the  soft  dorsal 
and  anal  bounded,  caudal  slightly  rounded.  Lateral-line — ceases  below  the  last  third  of  the  soft  dorsal  fin. 

Colours — ocular  band  of  a  deep  chestnut  colour  with  white  edges,  and  rather  wider  than  the  orbit,  ending  on  the 

edo'e  of  the  preopercle  :  a  second  brown  band  passes  from  the  five  first  dorsal  spines  and  unites  with  the  occipital 
one  :  a  tliird  band  from  the  fifth  and  sixth  dorsal  spines  gradually  widens  and  goes  as  low  as  the  base  of 

the  pectoral  fin :  a  band  along  the  base  of  the  soft  dorsal  passes  over  the  free  portion  of  the  tail  :  caudal  with  a 

dark  band  in  its  posterior  thii-d  :  dorsal  and  anal  with  a  dark  edge  and  white  margin. 

In  the  young  the  ocular  band  is  edged  with  white,  the  vertical  bands  are  badly  developed,  and  a  large 

black  white-edged  ocellus  exists  in  the  centre  of  the  soft  dorsal. 
ifaiitai.— Seas  of  India,  Andaman  islands  to  the  Malay  Archipelago. 

14.    Chsetodon  melanotus,  Plate  XXVIII,  fig.  1. 

Bl.  Schn.  p.  224  (not  Reinw.)  ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  777. 
Clwitodon  dorsalis,  (Reinw.)  Cuv.  and  Val.  vii,  p.  70 ;  Rupp.  Atl.  p.  41,  t.  9,  f.  2  and  N.  W.  Fische,  p.  28 ; 

Bleeker,  Banda,  i,  p.  240  ;  Giinther,  Catal.  ii,  p.  28. 
Cluetodon  marginatus,  (Ehren.)  Cuv.  and  Val.  vii,  p.  57. 
Chaitodon  alhoitani,  Cuv.  and  Val.  vii,  p.  58. 

B.  vi,  D.  i|,  P.  15,  V.  1/5,  A.  A,  C.  17,  L.  1.  37-40,  L.  tr.  6/16. 

Length  of  head  1/4,  of  caudal  nearly  1/7,  height  of  body  4/7  of  the  total  length.  £'//e«— diameter  1/3  of 
length  of  head,  1  diameter  from  end  of  snout,  rather  more  apart.  The  maxilla  does  not  quite  reach  to  below  the 

front  edge  of  the  orbit.  Preopercle  very  finely  serrated.  Fins — dorsal  spines  rather  strong,  increasing  in  length 
to  the  fifth  from  whence  they  again  diminish  in  height :  soft  portion  of  the  fin  also  of  the  anal  and  the  caudal 

rounded.  Colours — yellowish,  having  a  narrow  black  ocular  band  descending  from  in  front  of  the  dorsal  fin 

through  the  middle  of  the  eye,  over  the  preopercle,  interopercle,  and  on  to  the  chest.  The  upper  fourth  of  the 

body  stained  with  black  and  black  lines  along  each  row  of  scales,  a  black  band  over  the  free  portion  of  the  tail 

but  inteiTupted  in  the  middle.  Fins  yellow,  a  narrow  black  iiitramargiaal  band  along  the  soft  portions  of  the 

dorsal  and  anal  fins  with  a  white  outer  edge  :  a  yellow  band  with  a  narrow  black  external  edge  down  the  centre 

of  the  caudal,  the  last  third  of  which  fin  is  grey.     A  short  black  band  at  the  base  of  the  first  four  anal  rays. 

Halitat.—lEied  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond,  attaining  at  least  5  inches  in 

length.     Schneider's  type  still  exists  in  Berlin,  it  is  about  4^^  inches  long. 

15.    Chsetodon  octofasciatus. 

Chretoclon  octofasciatus,  Gmel.  Linn,  i,  p.  12G2 ;  Bloch,  t.  215,  f.  1 ;  Bl.  Schn.  p.  223 ;  Cuv.  and  Val.  vii, 

p.  17 ;  Bleeker,  Verh.  Bat.  Gen.  xxiii,  ChaHod.  p.  16;  Giinther,  Catal.  ii,  p.  17 ;  Kner,  Novara  Fische,  p.  98. 
CJicetodon  octolineatus,  Gronov.  ed.  Gray,  p.  69. 

B.  vi,  D.  -i^.W,  P-  19,  V.  1/5,  A.  tV,  C.  18,  L.  1.  50,  L.  tr.  12/24. 

Length  of  head  1/4,  of  caudal  nearly  1/6,  height  of  body  2/3  of  the  total  length,  i^z/es— diameter  1/3  of 
length  of  head,  nearly  1  diameter  fi-om  end  of  snout  and  also  apart.  Preopercle  a  little  rough  along  its  edge, 

especially  at  the  angle,  but  not  serrated.  Fins — dorsal  spines  strong,  increasing  in  length  to  the  fourth,  the 

interspinous  membrane  deeply  emarginate,  soft  portions  of  it  and  of  the  anal  rounded  :  second  anal  spine  the 

strongest  but  not  quite  so  long  as  the  third  :  caudal  cut  almost  square.  Golours — bufi",  vertically  banded,  with 
a  central  band  along  the  snout  to  between  the  eyes  :  ocular  band  commences  a  short  distance  in  fi-ont  of  the 
dorsal  fin,  and  joassing  through  the  eye  (which  is  about  twice  its  width),  it  crosses  the  cheeks  and  is  lost  on  the 

chest :  the  second  goes  from  the  third  and  fourth  dorsal  spines  to  behind  the  base  of  the  ventral :  the  third 

from  the  seventh  dorsal  spine  to  before  the  commencement  of  the  anal :  the  fourth  from  the  two  last  spines  to 

the  first  anal  rays  :  the  fifth  from  the  first  few  dorsal  rays  to  the  anterior  third  of  the  soft  anal :  the  sixth  down 

the  last  thu-d  of  the  soft  dorsal  across  the  free  portion  of  the  tail  (where  it  increases  ui  width)  to  near  the 
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posterior  extremity  of  the  soft  anal :  tlae  last  over  the  base  of  the  caudal :  soft  dorsal  and  anal  with  a  dark 
outer  edge  and  light  margin. 

Amongst  Sir  W.  Elliot's  drawings  is  a  very  good  representation  of  this  species  marked  C.  octofasciatus, 
but  with  no  note  as  to  where  it  was  obtained,  Jerdon  however  remarks  (M.  J.  L.  and  Sc.  I80I,  p.  134)  that  it 
is  rarely  met  with  in  Madras,  where  its  Tamil  designation  is  Munja  cooU  min. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

16.    Chsetodon  oligacanthus. 

Platax  ocellaius,  Cuv.  and  Val.  vii,  p.  299;  Cantor,  Catal.  p.  170. 

Chcetodon  oligacanthus,  Bleeker,  Verh.  Bat.  Gen.  xxiii,  Chseton.  p.  IG;  Gunther,  Catal.  ii,  pp.  34,  51(5; 
Kner,  Novara  Fische,  p.  102. 

Parachcetodon  oligacanthus,  Bleeker,  Nov.  Typi  Gen.  Pise.  neg.  1875,  p.  5. 

B.  vi,  D.  ̂ :hj,  P.  15,  V.  1/5,  A.  „^^,  C.  17,  L.  1.  4G-48. 

Length  of  head  4/15  to  1/4,  of  caudal  1/6,  height  of  body  2/3  of  the  total  length.  iJ^/es— diameter  4/13 
of  the  lencrth  of  head,  1  diameter  from  the  end  of  snout  and  also  apart.  Both  limbs  of  preopercle  serrated,  the 

inferior  being  most  coarsely  so.  Fins — anterior  portions  of  soft  dorsal  and  anal  the  highest.  Lateral-line — 
ceases  opposite  the  posterior  foui'th  of  the  dorsal  fin.  Colours — yellowish  white,  with  five  vertical  brown  bands, 
the  anterior  four  of  which  have  black  edges,  the  ocular  one  is  brown  and  narrower  than  the  orbit :  three  more 

similar  bands  pass  from  the  back  to  the  abdomen :  at  the  upper  part  of  the  last  is  a  dark  ocellus  at  the  base  of 
the  8th  to  12th  dorsal  rays  inclusive  :  the  fifth  band  is  over  the  free  portion  of  the  tail.  The  posterior  half  of 
the  ventrals  is  sometimes  black. 

Habitat. — Seas  of  India,  the  Malay  Archipelago  to  the  Philippine  Islands.* 

Genus,  2 — Chelmo,  Cuv. 

Branchiostegals  six  or  seven :  psetidobranchim.  Body  elevated  and  compressed.  Snout  produced  as  a  long 
round  tube  by  the  horizontal  elongation  of  the  premaxillaries  and  mandiblesf  which  are  laterally  connected  by 
membrane,  the  gape  of  the  mouth  anteriorly  being  small.  Preopercle  tuithout  any  spine,  it  and  the  preorbital  may  be 
serrated.  Teeth  on  the  jaws;  none  on  the  palate.  One  dorsal  with  from  nine  to  thirteen  spines,  none  being  elongated: 
anal  with  three.     Scales  of  moderate  or  small  size. 

Geographical  distribution. — East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

SYNOPSIS  OP  SPECIES. 

1.  Chelmo  longirostris,  D.  H-zl.  ■^-  Ts?t¥.  L.  1.  70-75.  YeUow,  with  a  black  triangular  patch  from  the 

first  dorsal  spine  to  the  snout,  and  extending  to  the  opercle :  a  round  black  spot  at  the  posterior  angle  of  the 
anal  fin.     East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago. 

2.  Chelmo  rostratus,  D.  -^^-^^,  A.  -^l^^,  L.  1.  47-50.  Five  orange  white-edged  cross  bands.  East  coast 
of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  China. 

1.    Chelmo  longirostris. 

Chcetodon  longirostris,  Brouss.  Ich.  t.  7. 

Chelmon  longirostris,  Cuv.  and  Val.  vii,  p.  89,  pi.  175;  Bleeker,  Verh.  Bat.  Gen.  xxiii,  Chjetod.  p.  20. 

Chelmo  longirostris,  Gunther,  Catal.  ii,  p.  38,  and  Garrett's  Fische  d.  Sudsee,  p.  48. 
D.  |i:i|,  P.  15,  V.  1/5,  A.  ̂ l^,  C.  18,  L.  1.  70-75,  L.  tr.  11/30. 

Length  of  head  3/7,  of  caudal  1/7,  height  of  body  2/5  of  the  total  length.  Hyes — diameter  2/15  of  the 
length  of  head,  Ij  diameters  in  the  postorbital  portion  of  the  head.  Angle  and  lower  edge  of  the  preopercle 
serrated,  some  fine  serratures  along  the  upper  edge  of  the  orbit  and  a  few  along  the  lower  edge  of  the  preorbital. 
Fins — dorsal  spines  strong,  the  interspinous  membrane  very  deeply  emarginate,  the  fourth  spine  somewhat  the 

longest,  equalling  that  of  the  head  behind  the  front  nostril,  and  exceeding  the  length  of  the  rays,  which  latter 

portion  of  the  fin  is  rounded :  pectoral  equals  two-thirds  the  height  of  the  body  :  thii-d  anal  spine  the  longest. 
Colours — yeUow,  with  a  black  triangular  patch  extending  from  the  base  of  the  first  dorsal  spine  to  the  snout, 
and  its  lower  edge  going  through  the  eye  to  the  opercle.  Posterior  edge  of  the  dorsal  with  a  black  margin  : 

a  small  round  black  spot  at  the  posterior  angle  of  the  anal  fin  :  caudal  gi'ey  with  a  rather  wide  dark  band  over 
its  base  at  and  anterior  to  the  commencement  of  the  rays. 

Habitat. — East  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago  and  beyond. 
*  ADDENDA. 

ChiEtodon  ? 
D.  if,  A.  ̂ . 
"  I  also  have  a  drawing  and  the  dried  skin  of  another  species  of  Chsetodon  which  I  procured  at  Tcllicherry.  It  has  the  ground 

colour  of  the  body,  a  sort  of  lavender  colour,  line  from  the  tirst  dorsal  down  to  the  muzzle  jellow  ;  chin,  throat  and  lower  part  of  face, 
and  a  line  fi-om  top  of  opercle  to  base  of  pectoral  bright  orange,  membrane  between  the  dorsal  spines  yellow,  with  a  blue  spot  which 
continues  in  a  line  on  to  the  upper  portion  of  the  soft  dorsal,  and  also  on  the  anal ;  soft  dorsal  green  with  a  yellowish  margin.  Anal 
and  ventral  yellow.  Caudal  lavender,  the  rays  purple  and  margined  on  the  sides  with  yellow  and  exteriorly  with  orange.  Lips  red. 
D.  14-26,  A.  3-23.     length  6  inches."— Jerdon,  M.  J.  L.  and  S.  1851,  p.  134. 

t  Due  to  this  tubular  elongation  of  the  snout,  these  fishes  are  able  to  employ  it  as  a  blow  pipe,  from  which  they  discharge 
globules  of  water  at  insects  flying  above  them. 
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2.     Chelmo  rostratus,  Plate  XXVIII,  %.  2. 

Chcdodon  rostratus,  Linn.  Mus.  Ad.  Fried,  i,  p.  61,  t.  33,  f.  2 ;  Gmel.  Linn.  p.  1244 ;  BI.  p.  1184,  t.  202, 
f.  i ;  Bl.  Sclin.  p.  221 ;  Sliaw,  Zool.  iv,  p.  337,  pi.  47 ;  Gronov.  Sys.  ed.  Gray,  p.  73. 

Chfetodon  enoeladus,  Shaw,  Nat.  Misc.  p.  2,  pi.  67. 
Chelnwn  rostratus,  Cuv.  Reg.  Anim.  ii,  p.  190,  and  Illus.  Poiss.  pi.  40,  f.  i ;  Bennett,  Life  of  Sir  S.  Raffles, 

p.  689 ;  Cuv.  and  Val.  vii,  p.  87 ;  Cantor,  Catal.  p.  l-jS  ;  Bleeker,  Verb.  Bat.  Gen.  xxiii,  Chaitod.  p.  20. 
Chelmo  rostratus,  Giintlier,  Catal.  ii,  p.  36  ;  Kner,  Novara  Pischc,  p.  103. 

D.  ,^^3T,  P.  16,  V.  1/5,  A.  ,o',T,  C.  17,  L.  1.  47-50,  L.  r.  fl,  L.  tr.  8/20  (Vert.  10/14). 
Length  of  head  nearly  or  quite  1/3,  of  caudal  2/13  to  1/7,  height  of  body  about  1/2  of  the  total  length. 

Eyes — diameter  1/5  of  length  of  head,  2|  diameters  from  the  end  of  snout,  and  nearly  1  apart.  Preopercle  finely 
.serrated  along  both  limbs  :  lower  edge  of  preorbital  and  supra-orbital  margin  likewise  serrated  in  the  young. 
Teeth — brush-like.  Fins — dorsal  spines  moderately  strong,  the  soft  portions  of  the  dorsal  and  anal  obtusely 
angular  :  caudal  rounded.  In  the  young  the  ventral  reaches  the  anal  rays,  but  not  so  far  in  larger  specimens  : 
pectoral  equal  in  length  to  the  head  behind  the  front  nostril.  Scales — seven  rows  between  lateral-line  and  base 
of  sixth  dorsal  spine.  Colours — head  and  body  with  five  orange  ci-oss-bands  edged  with  brown  and  with  white 
outer  margins :  a  round  black  white-edged  spot  in  the  middle  of  the  soft  dorsal  and  within  the  fourth  cross 
band  :  a  dark  band  round  the  free  portion  of  the  taU  :  soft  dorsal,  caudal  and  anal  with  blue  and  white  edges. 

Habitat. — East  coast  of  Africa  through  the  seas  of  India,  tlie  Malay  Archipelago  and  China.  The 
specimen  figured  is  4^^^  inches  in  length. 

Genus,  3 — Hj:xiochus,  Cuv.  and  Val. 

Taurichthjs,  Cuv.  and  Val. :  Diphreutes,  Cantor. 

Branchiostegals  Jive :  pseudohranchue.  Body  elevated  and  strongly  eomfressed :  inoutli  short,  or  of  moderate 
length.  Preopercle  finely  serrated  or  entire.  Teeth  villiform,  none  on  the  imlate.  A  single  dorsal  fin,  with  from 
eleven  to  thirteen  spines,  the  fourth  of  which  is  elongated  and  filiform,  anal  tvith  three.  Scales  ctenoid  or  cycloid,  of 
moderate  size,  and  more  or  less  covering  the  vertical  fins.  Lateral-line  cotitinuous.  Air-vessel  present.  Pyloric 
appendages  few. 

Geographical  distribution. — Seas  of  India  to  Polj-nesia,  &c. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Heniochus  macrolepidotus,  D.  i^lH,  A.  xT?Tb>  L-  1.  52-00.     Three  purplish  vertical  bands. 

1.    Heniochus  macrolepidotus,  Plate  XXVIII,  fig.  3. 

Chcetodon  macrolepidotus,  Artedi,  species,  p.  94;  Linn.  Svst.  i,  p.  464;  Gmel.  Linn.  p.  1247;  Bl.  p.  1177, 
t.  200,  f.  1  ;  Lacep.  iv,  p.  455,  pi.  11,  f.  3  and  pi.  12,  f.  1 ;  Bl.  Schn.  p.  231 ;  Klunz.  Fische  d.  Roth.  Meer. 
Verb.  Zool.  Bot.  Ges.  in  Wien,  187U,  p.  784. 

Choitodon  acuminatus,  Linn.  Mus.  Ad.  Fried,  t.  33,  f.  3 ;  Gmel.  Linn.  1241 ;  Bl.  Schn.  p.  229. 
Choitodon  hifasciatus,  Shaw,  Zool.  iv,  p.  342  ;  Gi'onov.  ed.  Gray,  p.  75. 
Heniochus  acuminatus,  Cuv.  and  Val.  vii,  p.  98. 

Heniochus  'macrolepidotus,  Cuv.  Reg.  Anim.  ii,  p.  191 ;  Cuv.  and  Val.  vii,  p.  93,  pi.  176  ;  Temm.  and 
ScWeg.  Fauna  Japon,  p.  82,  pi.  44,  f.  1 ;  Richards.  Ich.  China,  p.  246  ;  Bleeker,  Verb.  Bat.  Gen.  xxiii,  Chjetod. 
p.  21 ;  Giinther,  Catal.  ii,  p.  39  and  Fische  d.  Sudsee,  p.  48,  t.  xxsvii ;  Day,  Fish.  Malabar,  p.  23 ;  Klunzing. 
Verb.  z.  b.  Ges.  Wien,  1870,  p.  784. 

Diphreutes  inacrolepii dolus.  Cantor,  Catal.  p.  159. 
Purroamee,  Mai. :   Chuddukun,  Tam.  :  Pah-no-dah,  Andam. 

B.  V,  D.  li.-if,  P.  17,  V.  1/5,  A.  TT?y^,  C.  17,  L.  1.  52,  L.  r.  |a,  L.  tr.  9/22,  Ca3C.  pyl.  6,  Vert.  10/14. 
Length  of  head  1/4,  of  caudal  1/5,  height  of  body  2/3  of  the  total  length.  Eyes — diameter  from  4/13  to 

1/3  of  length  of  head,  1^  diameters  from  end  of  snout,  and  nearly  1  apart.  A  slight  protuberance  above  each 
orbit  but  none  on  the  neck.  The  maxilla  reaches  to  lialf  way  between  the  snout  and  the  front  edge  of  the  orbit. 
Vertical  limb  of  preopercle  finely  serrated,  more  coarsely  so  at  its  angle  :  sub-  and  inter-opercles  entire :  opercle 
with  two  points.  Teeth — villiform  in  the  jaws.  Fi-n,s — dorsal  spines  rather  strong,  the  fourth  having  a  filamentous 
prolongation  reaching  to  the  caudal  fin  or  even  beyond,  the  fifth  is  also  somewhat  elongated  :  ventral  reaches 
the  anal :  the  second  and  third  anal  spines  of  about  equal  length  and  strength  :  caudal  cut  nearly  square. 
Scales — about  5  rows  between  the  lateral-line  and  the  base  of  the  eighth  or  ninth  dorsal  spines.  Colours — 
pearly  white,  with  a  dark  purplish  band  over  the  summit  of  the  snout,  another  over  the  eyes  :  a  thii-d  broad 
one  extending  from  the  three  first  dorsal  spines  and  posterior  two-thirds  of  the  opercle,  passing  downwards 
includes  the  whole  of  the  ventral  fin  and  extends  backwards  to  the  anal :  the  last  commences  at  the  summit  of 

the  fifth  dorsal  spine,  passes  dcmiwards  to  the  base  of  the  seventh,  is  as  wide  as  to  the  first  ray,  and  ends  in 
the  posterior  tliird  of  the  anal  fin.     Pectoral,  soft  portions  of  dorsal,  anal,  and  caudal  fins  bright  yellow. 

In  Cuv.  and  Val.  a  variety  figured  by  Bennett,  Ms.  wherein  the  colours  have  become  transposed,  the  dark 
bands  being  where  the  light  ones  ordinarily  are,  is  named  H.  permutatus,  (Ed.  Benn.)  1.  c.  p.  99. 



FAMILY,  II— SQUAMIPINNES.  HI 

Rah  Hat. —Ea,si  coast  of  Africa,  througli  the  Indian  Ocean  and  Malay  Archipelago :  it  is  said  to  attain 
18  inches  in  length. 

Genus,  4 — Zanx'LUS,*  Cuv.  and  Val. 

Gnathocentrum,  G-uicli. ;  Gonoptenis,  (Gronov.)  Gray. 

BrancUostegals  four:  psewdohrancMce.  Body  elevated  and  compressed.  Snout  of  moderate  leiigtli.  Pre- 

opercle  without  any  spine,  it  and  the  pireorhital  may  he  serrated.  'Teeth  in  the  jaws,  none  on  the  palate.  One  dorsal 
fin  with  seven  spines,  the  third  of  which  is  very  elongate :  anal  with  three.  Scales  small.  Air-vessel  present.  Pyloric 

appendages  in  moderate  numhers. 

Geographical  distribution.— ^ea.s  of  India  to  the  ]\Ialay  Archipelago  and  beyond. 

SYNOPSIS   OP  INDIVIDUAL    SPECIES. 

1.  Zanclus  corniitvs,  D.  ̂ o'tt.  A.  -^'>.^.  Yellowish- white,  with  three  vertical  dark  bands.  Seas  of  India 

to  the  Malay  Archipelago  and  beyond. 

1.    Zanclus  cornutus,  Plate  XXVIII,  fig.  4. 

Chcetodon  conmiMS,  Linn.  Syst.  p.  4G1 ;  Bl.   p.   1179,  t.  200,  f.  2 ;  Bl.  Schn.  p.  221;  Lacep.  iv,  p.  473, 

'''"'    ' Zanclus  cornutus,  Cay.  and  Val.   vii,  p.   102,  pi.  177;  Swainson,  Fish,  ii,  p.  212;  Bleeker,  Verh.  Bat. 
Gen.  xxiii,  Chastod.  p.  22 ;  Giinther,  Catal.  ii,  p.^4'J3. Gonopterus  mairens,  Gronov,  ed.  Gray,  p.  77. 

B.  iv,  D.  ̂ '„,  P.  19,  V.  1/5,  A.  3^V.  C.  16,  Ca;c.  pyl.  14,  Vert.  9/13. 

Length  of  head  nearly  1/3,  of  caiidal  4/17,  height  of  body  5/7  of  the  total  length,  i/i/es— diameter  2/7 

of  length  of  head,  1  diameter  apart,  and  twice  the  length  of  the  postorbital  portion  of  the  head.  Upper  edge 

of  orbit  serrated  in  its  front  half  and  a  parallel  serrated  ridge  just  above  it.  F/ras— dorsal  spines  very  elongated 

and  filifoi-m,  the  last  rays  are  very  short :  anal  much  the  highest  anteriorly  :  caudal  emargmate.  Scales— minniv. 

(7o;o,„,.s_yellowish-white,  with  three  broad,  dark,  vertical  brown  bands,  the  anterior  from  the  two  first  dorsal 

spines  and  upper  profile  as  far  forwards  as  the  orbit,  descends  over  the  opercles  and  cheeks  to  the  ventral  fin  : 

the  second  band  commencing  from  the  base  of  the  fourth  spine  to  the  first  ray  passes  downwards  to  the  highest 

portion  of  the  anal,  it  has  a  white  hmd  edge  :  the  last  goes  over  the  caudal  fin,  having  a  concave  posterior 
maro-in  and  a  white  front  edge.     There  is  also  a  band  over  the  snout :  pectoral  yellow. 

Hal itat.— Sens  of  India  to  the  Malay  Archipelago  and  beyond. 

Genus,  5 — Holacanthus,  Lacrp. 

Genicanthus,  Swains. 

BrancUostegals  six :  pseiidohranchi(e.  Bodi/  compressed,  and  as  a  ride  much  elevated.  Preopercle  serrated, 

with  one  or  more  strong  splines  at  its  angle  directed  backwards.  No  palatine  teeth.  A  single  dmsal  fin  ivtth  from, 

twelve  to  fifteen  spines:  anal  loith  three  or  sometimes  four.  Scales  of  moderate  or  small  size,  more  or  less  covering  the 
vertical  fins.     Air-vessel  with  tivo  horns  posteriorly.     Pyloric  appendages  many. 

Geographical  distribution.— Throughout  the  seas  of  India  and  generally  in  those  of  the  tropics. 

SYNOPSIS  OP  SPECIES. 

A.   Scales  small. 

1.  Holacanthus  imperator,  D.  -^_W,  A.  ̂ '^.  Bluish,  with  three  narrow  blue  bands  on  the  head  and 

about  nineteen  nan-ow  oblique  canary  coloured  bands  on  the  body  ;  chest  brownish,  caudal  yellow.  From  seas 

of  East  Afi-ica  through  those  of  India  to  the  Malay  Archipelago.  •  ■       ,      i       i 

2.  Holacanthus  Nicobarlensis,  D.  ̂ .\r,  A.  ̂ .  Blue,  with  light  vertical  more  or  less  semicircular  bands 

on  the  body.     Red  Sea,  East  coast  of  Africa,  India  to  the  Malay  Archipelago  and  beyond.  _ 

3.  Holacanthus  annularis,  D.  -^\j,  A.  „?^.  Brown,  with  a  blue  ring  on  the  shoulder,  and  six  or  seven 

blue  body  bands  radiate  from  the  eye  :  caudal  yellow.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

B.  Scales  of  moderate  size. 

4.  Holacanthus  diacanthus,  D.  \^,  A.  ̂ \,  L.  r.  52.  Yellowish,  with  eight  to  twelve  vertical  blue  brown- 
edged  bands.     Seas  of  India  to  the  Malay  Archipelago.  ,      ,       i        ■,  „ 

6.  Holacanthus  xanthurus,  D.  if,  A.  ̂ ^^,  L.  1.  50.     Greyish,  with  a  light  opercular  band  and  a  yellow 
shoulder  spot.     Seas  of  India.  ,,,,-,      i        .         i.i,      i     i 

6.  Holacanthus  xanthometopon,  D.  if,  A.  ̂ \,  L.  1.  47.   Blue,  with  yellow  black-edged  spotson  the  cheeks 

a  yellow  interorbital  band,  a  blue  spot  on  each  scale  on  the  body.     Andamans  to  the  Malay  Archipelago
. 

*  This  genus  is  included  by  Dr.  GUnther  amongst  the  Carangidx.  Respecting  the  skeleton  he  observes  of  Z.  cornutus,  which 
has  vertebrce  9/13,  that  "  the  anterior  and  posterior  portions  of  its  vertebral  column  are  so  shortened  m  their  longitudmal  diameter,  that, 

at  both  extremities,  one  vertebra  ha.s  not  been  developed,"  Catal.  ii,  p.  493.  One  of  his  definitions  of  the  iamily  Cwrangida  being 
■■  Vertebra  10/U"  1.  c.  p.  417. 
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A.  Scales  small. 

1.    Holacanthus  imperator,  Plate  XXVIII,  fig.  5. 

ChcptDihn  imperator,  Bloch,  p.  llC-t,  t.  19-1 ;  Gmel.  Linn.  p.  1255  ;  Bl.  Schn.  p.  217. 
Holacantlms  imperator,  Lacep.  iv,  pp.  527,  534:,  pi.  12,  f.  3;  Cuv.  and  Val.  vii,  p.  180;  Bleeker,  Celebes, 

iii,  p.  758,  and  Act.  Soc.  Nader,  i,  Man.  en  Makass.  p.  49 ;  Giinther,  Catal.  ii,  p.  52,  and  Eisclae  d.  Sudsee,  p.  53, 

t.  xli',  fig.  A ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  787. 
B.  vi,  D.  W-W.  P-  21,  V.  1/5,  A.  ̂ »^,  C.  17. 
Leno-tli  of  head  1/4  to  3/13,  of  caudal  1/7,  heiglit  of  body  1/2  to  4/7  of  the  total  length,  ii/j/es— diameter 

1/3  to  1/4  of  the  length  of  head,  \\  to  \\  diameters  from  the  end  of  snout,  and  1  apart.  Body  oval,  strongly 

compressed  :  snout  elevated.  The  maxilla  reaches  half-way  to  below  the  front  edge  of  the  orbit.  Vertical  limb 

of  preopercle  rather  oblic[ae  and  sen-ated,  as  is  also  its  horizontal  limb ;  angle  with  a  strong,  smooth,  curved 
spine,  one  and  a  quarter  diameters  of  the  orbit  in  length,  and  reaching  to  below  the  base  of  the  pectoral  fin. 

Teeth — in  closely  set  rows,  some  of  them  with  a  small  lobe  on  either  side  of  their  base.  Fins — dorsal  spines, 
strong,  gi-aduaUy  increasing  in  length,  with  the  interspinous  membrane  deeply  notched,  its  soft  portion  as  well 
as  that  of  the  anal  rounded.  Pectoral  as  long  as  the  head  behind  the  angle  of  the  mouth  :  ventral  reaching  to 

the  anal :  anal  spines  strong,  the  thii'd  the  longest  and  equal  to  the  last  of  the  dorsal  or  the  head  excluding  the 
snout :  caudal  rounded.  (ScaZes— small,  covering  the  vertical  fins.  Colours — Body  blue,  having  a  greenish 
tince  alone  the  back :  about  nineteen  canary-coloured  lines  pass  upwards  to  the  dorsal,  horizontally  to  the 

caulial,  or  downwards  towards  the  anal  fin.  A  large  black  descending  band  with  a  blue  anterior  edge,  on  the 

shoulder :  chest  chestnut.  A  light  blue  stripe  across  the  snout,  round  the  cheeks,  and  to  the  preopercular  spine, 

which  is  nearly  black.  A  brown  band  superiorly  edged  with  blue  crosses  the  eye  and  passes  on  to  the  pre- 

opercle. Opercle  yellow,  edged  with  blue,  and  the  branchiostegals  black.  A  narrow  black  edge  to  the  caudal : 

ventral  dark  with  orange  coloured  rays  :  pectoral  blackish. 
A  coloured  drawing  nearly  8  inches  in  length,  labelled  Kidloo  JcoU  meen  and  Holacantlms  imperator,  exists 

amongst  Sir  Walter  ElHot's  figures  of  fish. Habitat. — Prom  the  East  coast  of  Afi-ica  through  the  seas  of  India  to  the  Malay  Archipelago. 

2.     Holacanthus  Nicobariensis,  Plate  XXVIII,  fig.  6  (variety  semieirndatus). 

Cliaiodon  Nicoharceiitfis,  Bl.  Schn.  p.  219,  t.  50. 

Holacanthus  geometricus,  Lacep.  iv,  pp.  528,  537,  pi.  xiii,  fig.  1 ;  Cuv.  and  Val.  vii,  p.  189. 

Holacanthus  striatus,  RuppeU,  N.  W.  Pische,p.  32,  t.  x,  f.  2 ;  Bleeker,  Amb.  iv,  p.  414;  Giinther,  Catal.  ii, 

p.  53. Holacanthus  semieirndatus,  Cuv.  and  Val.  vii,  p.  191,  pi.  183  ;  Bleeker,  Amb.  vi,  p.  414  and  Banka,  p.  452  ; 

Voy.  Coq.  Zool.  Poiss.  p.  173,  pi.  xsx,  fig.  3 ;  Giinther,  Catal.  ii,  p.  53. 
Holacantlms  Nicohariensis,  Bleeker,  Amb,  vi,  p.  413 ;  Giinther,  Catal.  ii,  p.  52  and  Eische  d.  Sudsee, 

p.  54,  t.  xli,  f.  B. 

B.  vi,  D.  iti*,  P.  19,  V.  1/5,  A.  ̂ '^,  C.  18,  L.  r.  WM- 

Length  of  head  1/4,  of  pectoral  1/4,  height  of  body  1/2  to  4/9  of  the  total  lengtb.  Eyes— diameter  1/3  to 
2 '7  of  length  of  head,  1  diameter  from  end  of  snout,  and  3/4  to  1  diameter  apart.  Preopercle  serrated,  its  spine 

smooth  reaching  to  opposite  the  posterior  edge  of  the  opercle  and  equal  in  length  to  3/4  or  1  diameter  of  the  orbit. 

Teeth   brush-like.     Fins — dorsal  spines  shorter  than  the  rays,  the  soft  dorsal  angularly-rounded  in  the  adult : 

caudal  rounded,     denies— minute,  about   thirteen  rows  between  lateral-line  and  base  of   sixth  dorsal   spine. 

Colours   this  fish  shows  different  distributions  of  the  same  colours,  some  dependant  on  age,  others  not  so.    _  In 

the  young  (H.  striatus)  it  is  deep  blue  with  sUghtly  ciu-ved  vertical  bands,  alternately  white  and  bluish-white, 
the  white  ones  being  the  broader.  Caudal  white,  with  or  without  a  narrow  black  outer  margin.  In  a  specimen 

in  my  collection  thl^re  are  reticulated  blue  lines  between  the  broad  white  band  behind  the  eye  and  on  one 

desce'ndino-  from  the  centre  of  the  spinous  dorsal.  In  the  adult  (H.  semicirculatus)  the  vertical  bands  have  a 

more  curv'ed  direction,  the  convexity  being  forwards.  In  the  Nicohariensis  this  is  still  more  apparent,  a  white 
spot  or  short  transverse  band  being  the  centre  around  which  the  body  bands  are  curved.  In  both  these  last 
varieties  the  tail  fin  is  coloured.  _  ... 

In  my  H.  striatus  'I^  inches  in  length,  the  preopercular  spines  are  bifurcated  at  their  extremities,  in  a 
specimen  in  the  British  Museum  {\^  inches)  tbey  are  not  so. 

Klunzinger,  Verb.  z.  b.  Ges.  Wien,  1870,  p.  789,  enumerates  Holacantlms  striatus,  Riipp.  Blkr.  &c., 

H.  lineatus,  Riipp.  H.  crendescens,  Riipp.  Cha-todon  asfur,  var.  b.  Forsk.  Holacanthus  haddaja,  C.V.,  Chcetodon 

maculosus,  'Forsk.=B:olacanthus  maculosus,  Holacanthus  aruset,  Lacep.,  Pomacantlms  asfur,  Lacep.  as  varieties 
of  Chcetodon  asfur,  Forsk.— Holacanthus  asfur. 

Hahitat.— Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

3.    Holacanthus  annularis,  Plate  XXIX,  fig.  1. 

CJicetodon  annularis,  Bl.  t.  215,  f.  2  ;  Gmel.  Linn.  p.  1262  ;  Bl.  Schn.  p.  219  ;  Shaw,  Zool.  iv,  p.  330, 
pi.  47. 

'  Holacanthis  annularis,  Lacep.  iv.  pp.  526,  533;  Cuv.  Reg.  Anim.  ii,  p.  192;  Cuv.  and  Val.  \\\,  p.  178; 
Cantor,  Catal.  p.  164 ;  Bleeker,  Verb.  Bat.  Gen.  xxiii,  Chaitod.  p.  26 ;  Giinther,  Catal.  u,  p.  42. 
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Cluetodon  snlim-tscJicip!,  Russell,  Fish.  Vizag.  i,  p.  69,  pi.  88. 
CltKtodon  resimus,  Gronov.  Syst.  ed.  Gray,  p.  71. 
Nya-lylc-pya,  Arrak. :  Dood-ka-mal,  Cliittagong. 

B.  vi,  D.  ̂ .|t,  p.  20,  V.  1/5,  A.  ̂ '^,  C.  17. 

Lengtli  of  tead  2/9,  of  caudal  1/6,  height  of  body  4/7  of  the  total  length.  J?(/e.s— diameter  2/7  of  length 

of  head,  1|-  diameters  from  end  of  snout,  and  also  apart.  Preopercle  finely  serrated  along  its  vertical  limb,  the 
spine  at  its  angle  smooth  and  as  long  as  the  diameter  of  the  orbit.  Teeth — brnsh-like.  Fins—  dorsal  spines 
increase  in  length  to  tlie  last,  none  of  the  rays  prolonged :  the  soft  portion  of  the  fin  angular,  in  adults  it  is 
often  produced,  that  of  the  anal  rounded  :  third  anal  spine  the  longest.  Scales — small.  C'o?om;-s —sienna,  with 
a  blue  ring  on  the  .shoulder.  One  narrow  blue  interorbital  band  is  continued  behind  the  eye  over  the  opercle  on 
the  hind  edge  of  which  it  curves  upwards  towards  the  ring  :  a  second  across  the  snout  passes  under  the  eye 
across  the  opercle  and  joins  the  third  on  the  body  :  sis  or  seven  arched  blue  bands  radiate  from  the  head  and 
are  continued  along  the  body  converging  towards  the  soft  dorsal  fin  :  pectoral  yellow,  with  a  blue  band  at  its 
base.  Dor.sal  and  anal  fins  dark,  the  six  body  bands  are  continued  on  to  the  former,  where  there  are  also  some 
intei-mediate  naiTow  blue  lines,  the  fin  with  a  blue  upper  edge  :  anal  with  three  blue  lines  on  it  and  a  light  blue margin  :  caudal  yellow,  with  a  nawow  orange  tip. 

Eussell  observed,  "the  present  subject  bears  a  strong  resemblance  to  Chu'todon  annularis,  Linn.,  but  differs 
principally  in  two  circumstances ;  the  one  the  setaceous  elongation  of  the  dorsal  fin,  resembling  that  of  ChcModon 
setifer,  Bloch ;  the  other  (less  material)  in  the  remarkable  ring  on  the  shoulder  being  rather  square  than  of  a 
cii'cular  figure." 

Amongst  Sir  Walter  Elliot's  dramngs  is  one  of  this  fish,  which  was  colom-ed  from  an  individual  captured at  Waltair,  March,  1853,  its  native  names  are  recorded  as  Jatipyna,  Tel.  :  LoUa  terate,  Mai.  Jerdon  remarks, 

M.  J.  L.  and  Sc.  1851,  p.  1.34,  "  I  only  once  procni-ed  this  beautifid  fish."  The  specimen  figured  was  taken  at 
Singajiore  by  the  late  Dr.  Stoliczka. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago,  China,  and  beyond.  It  attains  at  least  a  foot  in  length. 
The  specimen  figm-ed  is  6  inches  long. 

B.  Scales  of  moderate  size. 

4.    Holacanthus  diacanthus. 

ClitrJodon  diacanthus,  (Boddsert),  Bl.  Schn.  p.  220. 
Cluetodon  dux  et  Bodd(ertii,  Gmel.  Linn.  pp.  1243,  1255. 
Cliadodon  fasciatus,  Bloch,  t.  195;   Gmel.  Linn.  1266;  Bl.  Schn.  p.  217. 
Holacanthus  dux,  Lacep.  iv,  p.  534 ;  Cuv.  and  Val.  vii,  p.  184 ;  Riipp.  N.  W.  Fische,  p.  37 ;  Bleeker, 

Celebes,  iii,  p.  757. 
Acanthopus  Boddcertii,  Lacep.  iv,  pp.  559,  660. 

Holacanthus  diacayithus,  Giinther,  Catal.  ii,  p.  48 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  786. 

B.  vi,  D.  J-l,  P.  19,  V.  1/5,  A.  ̂ ,  C.  17,  L.  r.  52,  L.  tr.  7/25. 

Length  of  head  1/5,  of  caudal  1/6,  height  of  body  3/7  of  the  total  length.  %as— diameter  2/9  of  length 
of  head,  1^  diameters  from  end  of  snout,  and  also  apart.  Preopercle  strongly  serrated,  its  spine  strong,  equal  in 
length  to  about  2  diameters  of  the  orbit,  and  extendang  to  below  the  base  of  the  pectoral  fin.  Fins — soft  dorsal 
and  anal  rounded :  third  anal  spine  longest  and  strongest :  caudal  rounded.  Colours — yellowish,  with  from 
eight  to  twelve  vertical  blue  brown-edged  bands,  those  on  the  body  being  continued  on  to  the  vertical  fins.  A 
short  one  exists  along  the  snout,  two  descend  from  the  summit  of  the  head  to  the  eye  and  to  a  little  below  it : 
one  traverses  the  opercle,  and  about  eight  exist  on  the  body  :  caudal  yellow.  Anal  has  bluish  streaks  parallel  to 
its  base. 

Habitat. — Seas  of  India  to  the  Malay  Ai-chipelago. 

5.    Holacanthus  xanthurus,  Plate  XXIX,  fig.  2. 

Bennett,  Proc.  Zool.  Soc.  1832,  p.  183;  Giinther,  Catal.  ii,  p.  51. 

B.  vi,  D.  iA,  P.  17,  V.  1/5,  A.  Ts!^^,  C.  17,  L.  1.  50,  L.  r.  =t_»%  L.  tr.  7/22. 

Length  of  head  1/4  to  4/17,  of  caudal  excluding  its  prolongation  1/6,  including  it  1/4,  height  of  body 
1/2  of  the  total  length  excluding  caudal  filament.  J/j/es— diameter  1/3  to  2/7  of  the  length  of  head,  1  diameter 
from  the  end  of  snout,  and  also  apart.  Body  compressed  :  dorsal  and  abdominal  profiles  about  equally  convex. 
The  maxilla  reaches  half  way  to  below  the  orbit.  Vertical  Umb  of  the  preopercle  serrated,  and  having  a  strong 
smooth  spine  which  is  equal  to  or  rather  above  one  diameter  of  the  orbit  in  length  at  its  angle,  and  reaching  nearly 
to  the  base  of  the  pectoral  fin.  Teeth — in  jaws  fine,  pointed,  with  the  outer  row  the  largest.  Fins — dorsal 
spines  and  rays  almost  parallel  to  the  dorsal  profile,  the  fourth  dorsal  spine  slightly  the  longest,  the  last  being 
equal  to  the  third  :  soft  portion  of  the  fin  slightly  rounded  :  pectoral  a  little  longer  than  the  head  excluding 
the  snout :  the  ventrals  reach  the  vent :  third  anal  spine  longest,  strongest,  and  one-third  longer  than  the 
longest  in  the  dorsal  fin,  the  soft  portions  of  the  two  similar  :  caudal  rather  rounded,  with  its  upper  ray  produced 

Q 
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into  a  filament.*  Scales — strongly  ctenoid,  and  longitudinally  fluted,  mucli  smaller  above  tlian  below  tlie  lateral 

line.  Colours — body  greyisli-bro-mi,  darker  along  the  back,  and  becoming  black  over  the  tail  as  well  as  on  the 
vertical  fins,  head,  and  chest :  a  lightish  opercular  band  and  a  small  but  brilliant  yellow  shoulder  spot :  dorsal 
and  anal  fins  edo-ed  with  yeUowish-white  :  caudal  canary  colour.  After  death  each  scale  seems  to  have  a  light 
semilunar  band. 

A  colom-ed  figure,  nearly  G  inches  in  length,  exists  in  Sir  Walter  Elliot's  collection,  termed  Kid  Icasa,  and 
Holacantlms  rabJoplini-us. 

Habitat. — Ceylon  and  Madras  to  G  inches  in  length. 

6.    Holacanthus  xanthometopon. 

Bleeker,  Sumatra,  ii,  p.  2.^8  ;  Giinther,  Catal.  ii,  p.  51. 

13.  vi,  D.  -H'  P-  1'''  V.  1/5,  A.  tV.  C.  17,  L.  r.  47,  L.  tr.  7/25. 
Length  of  head  2/9,  of  caudal  2/11,  height  of  body  4/9  of  the  total  length.  JEyes— diameter  1/4  of 

length  of  head,  1\  diameters  from  end  of  snout,  and  also  apart.  Vertical  limb  of  preopercle  with  widely  set 
serrations,  a  strong  spine  at  the  angle  of  the  preopercle  not  quite  half  so  long  as  the  head.  Fins — soft  dorsal 
and  anal  fins  angular  :  caudal  rounded.  Colours — blue,  cheeks  and  opercles  with  numerous  golden  spots  exter- 

nally edged  with  black  :  some  fine  black  lines  on  the  lips  and  chin  :  a  broad  yellow  interorbital  band  :  body 
violet,  each  scale  with  a  brilliant  blue  spot :  a  yellow  shoulder  spot.  Dorsal,  caudal,  and  pectoral  yellow,  with  a 
black  spot  at  the  base  of  the  last  seven  dorsal  rays,  caudal  with  a  black  edge  :  ventral  and  anal  white  vsdth  a 
blue  edge. 

Hahitat — Andamans  and  Malay  Archipelago.  A  specimen,  71  inches  in  length,  exists  in  the  Calcutta 
Museum.     A  native  artist  attempted  for  a  whole  week  to  figure  it  but  unsuccessfully. 

Genus,  G — Scatophagus,  Cuv.  and  Val. 

Cacodoxiis,f  Cantor. 

Branchiostegals  six  :  'pseudohrancldai.  Body  much  conqtressed  and  elevated,  snout  of  moderate  length.  Pre- 
opercle spineless.  Palate  edentulous.  Two  dorsals,  united  at  their  bases,  the  first  having  ten  or  eleven  spines,  and 

anteriorly  a  recumbent  one  directed  forwards ;  the  soft  dorsal  covered  with  scales  :  anal  with  four  spines.  Scales  very 
small.     Air-vessel  simple.     Pyloric  appendages  rather  numerous. 

Geographical  distribution. — East  coast  of  Africa ;  Seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

SYNOPSIS  OF   INDIVIDUAL  SPECIES. 

1.  Scatophagus  argus,  D.  10  |  tg-tti  ̂ -  Ti-Ve-  Purplish,  blotched  all  over  with  dark  spots.  Seas  of  India, 
to  China  and  Australia. 

1.    Scatophagus  argus,  Plate  XXIX,  fig.  .3. 
Choitodon  argus,  Gmel.  Linn.  p.  1248  ;  Bloch,  p.  1191,  t.  204,  f.  1  ;  Bl.  Schn.  p.  232  ;  Shaw,  Zool.  iv,  p. 

332;  Russell,  Fish.  Vizag.  i,  p.  61,  pi.  78. 
Chcetodon pairatalis,  Ham,  Buch.  Fish.  Ganges,  pp.  122,  372,  pi.  16,  f.  41. 
Chcetodon  atromacidatus,  Bennett,  Fish.  Ceylon,  p.  18,  pi.  18. 

Scatophagus  argus,  Cuv.  and  Val.  vii,  p.  136 ;  Richards.  Ich.  China,  p.  245  ;  Gunther,  Catal.  ii,  p.  58  and 
Ann.  and  Mag.  Nat.  Hist.  1867,  p.  58 ;  Day,  Fishes  of  Malabar,  p.  34 ;  Kner,  Novara  Fische,  p.  lOG. 

Cacodoxus  argus.  Cantor,  Catal.  p.  163. 
Scatophagus  or)iatus,  Giinther,  Catal.  ii,  p.  58. 
Sargus  macidatus,  Gronov.  ed.  Gray,  p.  65. 
Qjt-ee,  Sind. ;  Chitsilloo  aT:id_  Eesjmtti,  Tel.;  Sipili,  Tam.  ;  Nutchar  c/aic,  Mai.  ;  Nga-pa-thoomg,  Arral..  ; 

Beeshatara,  Chittag.  ;  Po-ra-dah,  Andam. 

B.  vi,  D.  10  I  T^l„,  P.  20,  V.  1/5,  A.  „*^,  C.  16,  Csc.  pyl.  18  (20). 

Length  of  head  1/4,  of  caudal  2/11,  height  of  body  1/2  of  the  total  length.  %es— diameter  2/7  of  length 
of  head,  1  diameter  from  end  of  snout,  and  1^  apart.  Body  somewhat  quadrangular,  strongly  compressed,  and 

the  dorsal  profile  more  curved  than  the  abdominal.  The  maxilla  reaches  to  about  half  way  between  the  end  of 

the  snout  and  the  front  edge  of  the  orbit.  Preorbital  with  the  last  half  of  its  lower  edge  finely  serrated.  Some- 

times a  few  very  fine  teeth  at  the  angle  of  the  preopercle  and  also  along  its  lower  limb :  sub-  and  inter-opercles 

entire.  Opercle  with  a  weak  spine.  Teeth — villiform  in  the  jaws.  Fins — dorsal  spines  strong,  each  alternate 
one  thicker  on  one  side,  interspinous  membrane  deeply  notched,  fourth  spine  the  highest  equalling  the  length  of 

the  head  behind  the  posterior  nostril,  anterior  rays  much  the  longest,  but  not  quite  equalling  the  length  of  the 

fourth  spine  :  anal  spines  all  about  the  same  length,  each  alternate  one  being  the  stronger  :  caudal  fan-shaped, 

its  central  rays  rather  the  longest.  Scales — minute,  in  about  110  irregular  rows,  and  continued  over  the  soft 

portions  of  the  dorsal,  anal,  and  caudal  fins,  likewise  on  the  head  and  opercles ;  about  30  rows  between  the  6th 

dorsal  spine  and  the  lateral-line.      Colours — ^purplish,  becoming  white  on  the  abdomen  :  large  round  blackish  or 

*  HaTing  seen  many  specimen^  and  all  witli  tliis  prolonpation,  I  think  it  unlikely  that  such  is  3.  sexual  distinction, 
t  Substituted  fur  Soatopha'jas,  C.  V.  jire-ucciipied  by  ;Scatoihaga,  Meigen,  1SU3  (Dijdera.J 
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greenisli  spots  on  tte  body,  most  numerous  along  tlie  back,  and  varying  in  size  and  tints.  First  dorsal  brownish- 
blue,  having  a  few  minute  spots  :  second  dorsal  yellowish,  with  slight  brown  markings  between  the  rays. 

In  the  very  yoimg,  a  bony  ridge,  ending  in  a  spine,  passes  from  the  eye  to  above  the  opercle  on  to  the 
shoulder,  it  is  serrated  along  the  upper  edge  of  the  orbit  and  the  lower  edge  of  the  preorbital. 

Dr.  Giinther,  Ann.  and  Mag.  I.  c.  considers  Soatophnrjus  ornatus,  C.V.,  the  young  of  iS'.  argns,  C.V. 
Habitat. — Indian  Ocean,  to  China  and  Australia,  attaining  a  foot  in  length  :  it  enters  backwaters  and 

rivers,  but  is  a  foul  feeder,*  and,  so  far  as  I  have  observed,  is  not  in  request  as  food.  Hamilton  Buchanan 
remarks  of  it  that  "  when  newly  caught  it  is  a  fish  of  great  beauty,  easy  digestion,  and  excellent  flavour  :  but 
after  death  it  soon  becomes  soft  and  strong  tasted."  Cantor  states  that  at  Pinang  "  it  is  eaten  by  the  natives, 
though  many  reject  it  on  account  of  its  reputed  disgusting  habits."  In  Ceylon,  where  it  is  termed  Deivl 
koraleyali,  "  it  is  generally  esteemed,  its  flesh  partaking  the  flavour-  of  trout." — Bennett,  I.  c. 

Genus,  7 — Ephippus,  Cuv. 

Selene,  Lacep. ;  Uarclies,  Cantor. 

Branchiostegals  six :  pseudohranchiee.  Body  much  compressed  ami  elevated.  Snout  short,  the  upper  profile 
parabolic.  Preopercle  without  a  spine.  No  teeth  on  the  pialate.  Dorsal  tvith  eight  or  nine  spines,  several  of  which 
are  flexible  and  elongated,  all  are  receivable  into  a  groove  at  their  base,  interspinous  membrane  deeply  cleft,  and  a  deep 
notch  between  the  spinous  and  soft  portions  of  the  fin  :  three  anal  spines ;  pectoral  short.  Scales  of  moderate  or 
small  size,  some  over  the  soft  dorsal,  anal,  and  caudal  fins.  Air-vessel  bifurcated  anteriorly,  and  with  two  long  horns 
posteriorly.     Pyloric  appendages  few. 

Geographical  distribution. — Seas  of  India,  to  the  Malay  Archipelago,  and  beyond. 

SYNOPSIS  OP  INDIVIDUAL  SPECIES. 

Ephippus  orbis,  D.  xI-It))  J^-  Aj  L.  1.  42,  L.  tr.  7/15.  Silvery.  Seas  of  India,  to  the  Malay  Archipelago 
and  beyond. 

1.    Ephippus  orbis,  Plate  XXIX,  fig.  4. 

Chcetodon  orlis,  Bloch,  p.  1187,  t.  202,  f.  2 ;  Gmel.  Linn.  1244 ;  Lacep.  iv,  pp.  4.58,  491 ;  Bl.  Schn.  p.  232 ; 
Shaw,  Zool.  iv,  p.  339. 

Epihipp^is  orbis,  Cuv.  Eeg.  Anim.  ii,  p.  191;  Cuv.  and  Val.  vii,  p.  127;  Swainson,  Fishes,  ii,  p.  213  ; 
Richards.  Ich.  China,  p.  245 ;  Giinther,  Catal.  ii,  p.  62  ;  Day,  Fish.  Mai.  p.  35. 

Ilarches  orbis.  Cantor,  Catal.  p.  160. 
Nulla  torriti,  Tam.  :  Kol-lid-dah,  Andam. 

B.  vi,  D.  J;|^,  P.  19,  V.  1/5,  A.  J^,  C.  19,  L.  1.  42,  L.  r.  i|,  L.  tr.  7/15,  C;bc.  pyl.  2-4. 

Length  of  head  1/4  to  2/9,  of  caudal  1/5,  height  of  body  nearly  2/3  of  the  total  length.  Eyes — diameter 
2^  of  the  length  of  head,  nearly  1  diameter  ft-om  end  of  snout,  and  also  apart.  The  upper  profile  is  much  elevated, 
rising  abruptly  from  the  snout  to  the  first  dorsal  fin  :  the  abdominal  contour  is  much  less  convex.  The  maxilla 
extends  to  opposite  the  anterior  margin  of  orbit.  Preopercle  narrow,  finely  denticulated  on  its  vertical  limb 
and  at  its  angle.  Sub-  and  inter-opercles  entire,  opercle  ending  in  two  obtuse  points  connected  by  a  shallow 
emargination.  Fins — dorsal  spines  moderately  strong  at  their  bases,  interspinous  membrane  at  first  deeply 
emarginated,  but  not  that  between  the  last  spine  and  the  soft  rays  :  the  third,  fourth  and  fifth  spines  are 

elongated  and  filiform  at  their  extremities,  especially  the  thii'd.  The  anterior  rays  of  the  dorsal  from  the  3rd 
are  somewhat  the  longest :  the  fin  rounded. f  Ventral  having  its  first  ray  elongated.  Second  anal  spine  the 
strongest,  equal  to  the  seventh  in  the  dorsal  in  length :  anterior  rays  the  longest.  Ventral  pointed.  Caudal 
slightly  produced  in  the  centre,  and  somewhat  emarginate  above  and  below.  Scales — some  over  the  bases  of 
the  vertical  fins.  Air-vessel — thick,  with  one  tendinous  attachment  on  either  side,  having  horns  anteriorly 
and  two  long  bifurcations  posteriorly.  The  intestines  in  this  species  are  much  convoluted,  and  possess  two, 
sometimes  foui-,  long  pyloric  appendages.  May  11th,  1868,  a  female  was  taken  in  which  the  ova  was  well 
developed.  Colours — back  and  head  greyish-gi-een,  sides  and  abdomen  silvery  shot  with  pink  :  fin  membranes 
diaphanous  finely  dotted  vrith  black,  more  especially  in  their  marginal  halves  :  rays  bluish  white.  The  young 
have  a  dark  grey  orbital  band,  another  over  the  nape,  and  two  over  the  body :  the  fins  are  edged  with  gi'ey. 

Habitat. — Seas  of  India  and  the  Malay  Ai-chipelago,  attaining  at  least  6  inches  in  length ;  the  one  figured 
is  5f  inches  long. 

Genus,  8 — Drepane,  Cuv.  and  Val. 

Sarpochirus,  Cantor;  Cryptosmilia,  Cope. 

Branchiostegals,  six :  pseudobranehice.  Body  elevated  and  much  compressed.  Snout  short.  Preopercle 
spineless.    Palate  edentuloiis.    Dorsal  having  anteriorly  a  concealed  spine  directed  farwards,  and  eight  or  nine  spinous 

*  Col.  Tickell,  MS.  disputes  this  and  asserts  that  he  has  eaten  this  fish  taken  some  distance  off  the  coast,  of  the  most  delicate 
flavour.  My  reason  for  believing  the  natives  to  be  correct  as  to  its  love  for  foul  feeding  is  that  I  have  opened  many  specimens,  and  those 
taken  from  near  inhabited  localities  had,  as  a  rule,  their  stcjuiachs  full  of  ordure. 

t  In  two  specimens  2^^^  and  2i  inches  in  length  respectively,  a  recumbent,  anteriorly  directed  spine  exists  in  front  of  the  base of  the  dorsal  tin. 

Q  2 
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rays,  which,  as  well  as  tlu)se  of  the  anal,  are  recek-aUe  into  a  groove  at  their  bases:  iidersjnnous  mevihrane  deeply
 

notched :  pectoral  long  and  falciform.  Scales  of  moderate  size.  Air-vessel  posteriorly  prolonged  into  tvjo  horns. 

Pyloric  aptpendages  few. 

Geographical  distrihution.—Red  Sea,  tlirougliout  those  of  India,  and  beyond. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Drepane punctata,  D.  ̂ :f^,  A.  .j-s-Ta-     Silvery,  witli  or  without  vertical  bands  and  black  spots. 

1.    Drepane  punctata,  Plate  XXIX,  fig.  -5. 

Chatodon punctatus,  Gmel.  Linn.  p.  12i3;  Bl.  Schn.  p.  231;  Shaw.  Zool.  iv,  p.  305. 
Chcetodon  longimanus,  Bl.  Schn.  p.  229. 
Chwtodon  falcatns,  Lacep.  iv,  pp.  452,  470. 
Chmtodon  latte,  Russell,  Pish.  Vizag.  i,  p.  62,  pi.  79. 
Chcdodon  terla,  A  and  B,  Russell,  1.  c.  i,  pp.  03,  64,  fig.  80,  81. 

Epkippus  pumtatus  et  longimmms,  CuY.  B^eg.  Ajuin.  ii,  191.  ^ 

Drqxme  punctata,  Cuv.  and  Val.  vii,  p.  132,  pi.  179;  Swainson,  ii,  213;  Dampier,  \  oy.  ̂ ew  Holland,  n, 

pi  4-  Richards.  Ich.  China,  p.  244,  and  Ann.  and  Mag.  Nat.  Hist,  x,  1842,  p.  28;  Bleeker,  Verh.  Bat  Gen. 

xxii,  p.  5 ;  Giinther,  Catal.  ii,  p.  62,  and  Pische  d.  Sudsee,  p.  65 ;  Day,  Fish.  Malabar,  p.  3G ;  Kner,  Novara 

'^'^  "^'Drepane  longlmana,  Cuv.  and  Val.  vii,  p.  133  ;  Richards.  1.  c.  p.  245 ;  Bleeker,  Verh.  Bat.  Gen.  sxiii, Chsetod.  p.  23. 

Harpochirus  punctatus  et  longimanus.  Cantor,  Catal.  pp.  162,  163. 

Cryptosmilia  lima.  Cope,  Trans.  Am.  Phil.  Soc.  xiii,  p.  401. 

Funnur,  Sind. ;  Shiil;  Belooch. ;  Pundthee,  Mai.;  PulU  or  Torriti,  Tam. ;  ThMi,  Tel.;  Roopi-chanda, 

Chittag. ;  Shengna-rott,  Arrak. ;  Nga-sheugna,  Burm. 

B.  vi,  D.  rflfj,  P.  17,  V.  1/5,  A.  T«»T^,  C.  15,  L.  1.  50-55,  L.  r.  f^lff,  L.  tr.  14/33,  Case.  pyl.  2-3. 

Leno-th  of  head  from  4/13  to  1/4,  of  pectoral  1/2,  of  caudal  1/4  to  1/5,  height  of  body  2/3  to  3/4  of  the 

total  length.  Ez/es— diameter  from  3/7  to  1/3  of  the  length  of  head,  1  to  U  diameters  fi-om  end  of  snout,  and 

2/3  to  3/4  of  a  diameter  apart.  Dorsal  profile  considerably  elevated,  the  abdominal  much  less  cur
ved. 

Mouth  smaU,  the  maxilla  extends  to  below  the  first  third  of  the  orbit.  Preorbital  high,  its  depth  generally 

exceeding  the  diameter  of  the  eye.     Preopercle  with  a  few  serrations  on  its  lower  limb  :  sub-  and  mter-operc
les 

'  In  young  specimens  the  upper  edge  of  the  orbit  and  the  upper  edge  of  the  occipital  process  are  serrated, whilst  there  exist  about  eight  strong  teeth  along  the  horizontal  limb  of  the  preopercle.  In  a  very  young 

specimen  (U  inches  long),  in  addition  to  the  foregoing,  an  elevated  roughened  ridge  passes  from  the  upper 
hind  edge  of  the  orbit  to  the  lateral-line.  ■    j  ■   •  i 

Fins— dorsal  spines  strong,  and  considerable  differences  are  perceptible,  m  a  young  mdmdual  (at  Ifg 

inches  lono-),  the  last  six  are  of  equal  height.  Should  there  be  nine  dorsal  spines,  the  fourth  is  the  longest  m 

the  adult  •'^if  only  eight  then  the  third  :  this  spine  equals  the  length  of  head  behind  the  middle  or  front  edge  of 

the  eye  •  'interspinous  membrane  deeply  notched,  and  the  rays  longer  than  the  spines  :  pectoral  sometimes reachincr  to  the  base  of  the  caudal  :  second  anal  spine  the  strongest  and  generally  the  longest :  caudal  with  its 

central  rays  slightly  produced.  Colours— silvery,  having  a  gloss  of  gold  and  tmge  of  pui-ple,  with  or  without 
vertical  bands  and  black  spots  :  edges  of  the  fins  stained  with  grey,  and  a  similar  band  along  the  middle  of  the 
dorsal.  ,    .  ,     , ,    ,        i  ...  ,  ̂j, 

The  D.  punctata  has  been  considered  a  distinct  species,  and  it  may  be  that  such  an  opinion  is  correct.* 
At  U  inches  in  length  is  the  earliest  age  at  which  I  have  seen  distinct  spots  existing  on  the  vertical  body  bands. 

Out  of  twelve  specimens  of  this  variety,  and  in  which  every  individual  is  distinctly  spotted,  nine  dorsal  spmes 
invariably  exist,  as  given  by  Russell,  and  in  Cuv.  and  Val.  vii,  pi.  179.  .      ,     ■  i  ,  i     ■,       ,       ■  t.^ 

In  D  longimana,  the  black  spots  are  absent,  and  out  of  eleven  specimens  examined,  eiglit  had  only  eight 

dorsal  spines,  the  number  given  by  RusseU,  whilst  the  horizontal  one  before  the  dorsal  fin  was  as  a  
rule  more 

apparent  than  in  the  other  variety  :  in  some  of  the  remainmg  three  the  spots  may  have  disappeared. 

In  the  very  young  the  fish  are  covered  all  over  with  minute  dark  spots  giving  them  a  grey  appearance. 

Jerdon  observes  that  D.  punctata  is  termed  PooU  tarate,  and  D.  longlmana,  S'lpu  tarate.  M.  J.  L.  and  S. 

'  ̂ka't/toi.— Red  Sea,  East  coast  of  Africa,  seas  of  India  to  Australia,  attaining  at  least   15   inches  in 
length,  and  in  most  places  esteemed  as  food. 

Genus,  9 — Toxotes,  Cuv. 

Branchiostegals  seven:  pseudolranchhx.     Body  ohlong,  compressed,  hade  depressed.     Eyes  of  moderate  
size. 

8nout  rather  produced;  lower  jaw  the  longer.     VilUform  teeth  on  jaws,  vomer,  and  palatine  hones.     A  single  
dorsal 

•  "  Except  the  colours,  no  external  character  can  be  assigned  to  distinguish  the  two  sijctics,  Imt  anatomical  differences  have 

heen  pointed  out  by  M.  M.  C^uv.  and  Val."— Cantor,  I.  c. 
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fin  having  four  or  five  strong  spines  situated  in  the  jiosterior  half  of  the  lad- :  mial  with  three  spines.  Scales 

cijcloid,  of  moderate  or  rather  small  size,  some  are  extended  to  over' the  soft  portions  of  the  vertical  fins.  Air-vessel simple.     Pyloric  apipendages  in  moderate  numbers. 

Geographical  distribution. — Seas  and  estuaries  of  India,  to  the  Malay  Arcliipelago  and  Polj-nesia. 

SYNOPSIS  OF  SPECIES. 

1.  Toxotes  microlepis,  D.  -f^,  A.  fV,  L.  1.  42.  Two  to  four  rows  of  large  black  patches  or  stripes 
along  the  sides,  most  being  above  the  lateral-line.  Estuaries  and  large  rivers  of  Burma  and  Siam  near  their 
mouths. 

2.  Toxotes  cJiatareus,  D.  'VaS  ̂ -  Te-Tyi  L.  1.  31.  Five  or  six  oblong  black  patches  along  the  upper  half 
of  the  head  and  back.     Estuaries  and  rivers  of  India,  Bengal  and  Burma  to  the  Malay  Archipelago. 

3.  Toxotes  jaculator,  D.  tt*tt'  -^-  tt^tt.  L.  1.  27.  Pom-  triangular  blotches  descend  from  the  back  to  the 
lateral-line.     Red  Sea,  seas  of  India  to  the  Malay  Ai-chipelago. 

1.  Toxotes  microlepis,  Plate  XXX,  fig.  1. 

Blyth,  Jour.  As.  Soc.  of  Bengal,  1860,  p.  142 ;  Giinther,  Catal.  ii,  p.  68. 
N'lja-lcya-ma,  Bormese. 

B.  vU,  D.  -rV,  P.  12,  V.  1/5,  A.  ■^,  C.  19,  L.  1.  42,  L.  r.  ̂ ,  L.  tr.  6/14,  Cibc.  pyl.  8. 

Length  of  head  3/10  to  2/7,  of  caudal  2/11  to  1/6,  height  of  body  2/5  of  the  total  length.  %es— diameter 
1/3  to  2/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  Ij  apart.  Body  compressed,  dorsal  profile 
horizontal  and  flat.  The  maxilla  reaches  to  below  the  centre  of  the  orbit.  Preopercle  and  preorbital  with  their 

lower  edges  finely  serrated.  Teeth — villiform  in  the  jaws,  vomer,  and  palate,  i^wts— the  dorsal  commences 
slightly  in  advance  of  the  anal,  but  is  in  the  last  third  of  the  length  of  the  body,  its  posterior  three  spines  the 

longest,  as  is  also  the  third  of  the  anal.  Colours — golden,  with  two  to  four  large  black  oblong  blotches  or  stripes 
along  the  sides,  most  being  above  the  lateral-Hne  :  dorsal  blotched  with  black  and  having  dark  edges  :  anal 
dark  :  caudal  yellow. 

Habitat. — Burma  and  Siam.     The  specimen  figured  is  from  the  Irrawaddi,  and  4^  inches  in  length. 

2.  Toxotes  chatareus,  Plate  XXIX,  fig.  G. 
Coins  chatareus*  Ham.  Buch.  Fish.  Ganges,  pp.  101,  370,  pi.  xiv,  fig.  34. 
Toxotes  jaculator,  Cuv.  and  Val.  vii,  p.  314  (part);  Cantor,  Catal.  p.  176;  Giinther,  Catal.  ii,  p.  G7 

(part). 
Nga-prong-gryn,  Kodryn  and  Panlong-gryn,  Arrac. 

B.  vii,  D.  't^%  P.  13,  V.  1/5,  A.  ̂ '^,  C.  17,  L.  1.  31,  L.  tr.  4-5/11-10. 

Length  of  head  3^  to  31,  of  caudal  5f  to  1/6,  height  of  body  2/5  of  the  total  length.  J5J7/es— diameter  3^ 
to_l/4  of  length  of  head,  1  to  IJ  diameters  from  end  of  snout,  and  Ij  apart.  The  maxilla  reaches  to  below  the 
middle  of  the  orbit.  Preorbital  and  preopercle  serrated  along  their  lower  edges.  Teeth — villiform  in  the  jaws, 

vomer,  and  palate.  _  i^wis— dorsal  spines  strong,  the  fourth  somewhat  the  longest  and  equal  to  the  length  of  the 
head  behind  the  middle  or  front  margin  of  the  eyes.  In  the  specimen  with  only  four  dorsal  spines,  the  third 
equals  the  fourth  as  described.  Anal  commences  slightly  behind  the  dorsal,  the  third  spine  a  little  the  longest 
and  equal  to  2/5  the  length  of  the  head.  Pectoral  as  long  as  the  head  without  the  snout.  Caudal  cut  nearly 

square.  _  Scales — from  26  to  28  rows  between  the  snout  and  the  base  of  the  dorsal  fin  :  6  rows  between  the 
lateral-line  and  the  base  of  the  last  dorsal  spine.  C'o/om)-«— silvery  shot  with  gold,  dorsal  profile  greenish-brown, 
six  or  seven  oblong  spots  between  the  eye  and  the  end  of  the  base  of  the  dorsal  fin.  Some  black  blotches  on  the 

soft  dorsal :  anal  with  its  lower  edge  black.  In  the  young  the  blotches  are  larger  and  darker,  the  ventral  is 
black,  and  there  is  a  black  baud  along  the  base  of  the  caudal. 

Habitat. — Rivers  and  estuaries  of  India,  Burma,  and  the  Malay  Archipelago.  My  largest  specimen  is 
8  inches  in  length,  but  it  attains  upwards  of  a  foot.  The  specimen  figured  is  6  inches  long  and  fi'om  the Irrawaddi. 

3.    Toxotes  jaculator. 
Scimia  jaculatrix,  Pallas,  spic.  viii,  p.  41. 

Scarus  Schlosseri,  Gm.  Liim.  p.  1282  ;  Lacep.  iv,  pp.  5,  17;  Shaw,  Zool.  iv,  p.  398. 
Labrus  jacidatrix,  Lacep.  iii,  pp.  425,  464;  Shaw,  1.  c.  p.  485,  pi.  68. 
Toxotes  jacidator,  Cuv.  Reg.  Anim.  ii,  p.  196  ;  Cuv.  and  Val.  vii,  p.  314,  pi.  192  (pt.)  ;  Swainson,  ii,  p.  214 ; 

Bleeker,  Verb.  Bat.  Gen.  xxiii,  Chffitod.  p.  31 ;  Giinther,  Catal.  ii,  p.  'j7  (part). 

B.  vii,  D.  TT^Tir,  P-  15,  V.  1/5,  A.  .rr^TT,  C.  17,  L.  1.  27,  L.  tr.  4-5/10-9. 

Length  of  head  1/3,  of  caudal  1/6,  height  of  body  1/3  of  the  total  length.     Eyes— diameter  3i  to  1/4  of 

*  I  have  to  tbank  Dr.  Bleeker  for  directing  my  attention  to  the  difference  hctween  T.  chatareus  and  T.  jaculator.  All  my 
fresh  water  and  estuary  specimens  have  five  dorsal  spines,  except  one  individual  having  four,  and  they=chatareus :  my  marine  forms 
have  only  four  and=jaciiiafor.  Valenciennes  remarks  on  the  difference  seen  in  the  spines  and  rays,  but  considers  the  fish  varieties  of 
one  species. 



118 ACANTHOPTERTGII. 

length  of  head,  1  to  1  j  diameters  from  end  of  snout,  and  from  1 J  to  1|  apart.  The  maxilla  reaches  to  below  the 
middle  or  last  third  of  the  orbit.  Preorbital  and  preopercle  very  finely  serrated  along  their  lower  edges.  Teeth — 

villiform  in  the  jaws,  vomer,  and  palate.  Fins — dorsal  spines  strong,  the  third  the  longest  and  equal  to  fi-om  If 
to  2/5  in  the  leno-th  of  the  head.  Anal  commences  below  the  first  dorsal  spine,  the  third  spine  the  longest  and 
equal  to  from  2j-  to  3j  in  the  length  of  the  head.  Pectoral  as  long  as  the  head  vsrithout  the  snout.  Caudal 
rather  emarginate.  Scales — 24  rows  between  the  snout  and  base  of  the  dorsal  fin  :  five  rows  between  the  lateral 
line  and  base  of  the  last  dorsal  spine.  Colours — brownish  shot  with  golden :  four  triangular  black  blotches 
Ijass  downwards  from  the  back  to  the  lateral-line,  most  developed  in  the  young.     Fins  dark. 

Rahitat. — Red  Sea,  seas  of  India,  to  the  Malay  Archipelago  and  beyond.     The  two  specimens  described 

are  3f  and  9|  inches  in  length  from  the  Andaman  islands. 

KUIN  or  PORTUGUESE  CATHEDEAL  AT  COCHIN  (1864.) 
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Family,   III— MULLID^,*    Swainson. 
Branchiostegals  four :  pseudobranchise.  Body  rather  elongate.  Profile  of  head  more  or  less  parabolic. 

Eyes  of  moderate  size,  lateral.  Mouth  in  front  of  snout,  rather  small,  and  with  a  lateral  cleft.  Two  stiff 
barbels  below  the  chin  belonging  to  the  hyal  apparatus.  Teeth  feeble  and  variously  inserted.  Two  dorsal 
fins  situated  at  some  distance  asunder :  the  anal  similar  to  the  second  dorsal :  ventral  with  one  spine  and 
five  rays.  Scales  large,  feebly  ctenoid,  and  rather  deciduous.  Air-vessel,  when  present,  simple.  Pyloric 
appendages  few  or  in  moderate  numbers. 

GeorjrapMcal  distrihution,. — Seas  of  temperate  parts  of  Europe  and  those  of  most  of  the  tropics,  many 
young  and  some  adults  have  been  captured  in  rivers. 

Uses. — Usually  excellent  as  food.  We  are  informed  that  they  were  originally  termed  Mullus  by  the  Romans, 

vfith  reference  to  the  scarlet  colour  of  the  sandals  that  theii'  Consuls  wore,  and  which  were  subsequently 
adopted  by  their  Emperors  under  the  designation  of  Mullens.  These  fish  kept  in  vivaria  did  not  increase  in 
size.  The  liver  was  considered  the  most  delicate  portion  of  the  Red  Mullets,  which  are  now  frequently  termed 

the  "Woodcock  of  the  seas,"  due,  it  is  asserted,  to  the  fact  that  they  are  di-essed  similarly  to  those  birds. 

SYNOPSIS  OF  GENERA. 

1.  JJpeneoides. — Teeth  in  both  jaws,  on  the  vomer,  and  palatine  bones.  Red  Sea,  East  coast  of  Africa, 
seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

2.  Mulloides. — Teeth  in  several  rows  in  both  jaws,  palate  edentulous.  From  the  Red  Sea  and  East  coast 
of  Africa,  through  the  seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

3.  JJpeneus.- — Teeth  in  a  single  row  in  both  jaws,  palate  edentulous.  From  the  Red  Sea  and  East  coast 
of  Africa,  through  the  seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

4.  Upeneichthys. — Teeth  in  both  jaws  and  on  the  vomer,  none  on  the  palatines.     Australian  seas. 
5.  Mullus. — Teeth  in  the  lower  jaw,  none  in  the  upper :  present  on  the  vomer  and  palatines.  Mediter- 
ranean and  temperate  parts  of  Europe. 
Amongst  these  fishes  a  minute  first  spine  to  the  dorsal  fin  appears  to  be  sometimes  wanting ;  in  other 

instances,  where  it  is  of  a  larger  size,  it  seems  rarely  to  be  absent.  There  are  likewise  several  other  points  that 
should  not  be  overlooked.  The  comparative  length  of  the  barbels  appears  liable  to  increase  with  age ; 
sometimes  a  sharp  spine  exists  at  the  shoulder  in  the  young,  mostly  disappearing  as  the  adult  stage  is  arrived 
at,  although  in  such  it  may  remain  or  even  be  present  on  one  side  and  absent  on  the  other,  as  a  rule  it  atrophies 
into  a  blunt  point.     The  preorbital  may  be  scaled  or  scaleless. 

In  the  "  Fishes  of  Zanzibar,"  1866,  Messrs.  Giinther  and  Playfair  reunited  all  the  genera  into  that  of 
Mullus  (p.  40).  Dr.  Giinther  observed  in  the  "  Zoological  Record"  for  1865,  p.  183  :  "  The  Recorder  regrets 
to  have  formerly  adopted  the  genera  proposed  in  this  family  by  Bleeker  *  *  the  Recorder  regards  the  MulUdce 
as  one  natural  genus."  However,  in  Garrett's  "  Fische  d.  Sudsee,"  1874,  Dr.  Giinther  still  retains  Bleeker's 
genera,  and  they  appear  to  have  been  generally  adopted  by  other  Ichthyologists  as  based  on  distinct  anatomical 
characters.  Still  it  does  not  seem  superfluous  to  suggest  that  specimens  of  the  genus  JJpeneoides  may  be  taken 
in  the  Indian  seas  with  a  more  or  less  edentulous  vomer  and  palate. 

Dr.  Bleeker  however  changes  his  nomenclature  in  revising  this  family  in  1874,  considering  the  genus 
he  formerly  termed  as  TJpeneoides  =  Upeneus,  Cuv.  and  Val.  thus  cancelling  JJpieneoides :  Mulloides  he  retains, 
but  includes  all  bis  other  fish  of  this  family  under  the  generic  term  Pampeueus,  chiefly  characterised  by  a  single 
row  of  conical  teeth  in  both  jaws  ;  vomer,  and  palate  edentulous.  Scales  along  the  median  line  of  the  abdomen^ 
having  an  obtuse  keel.     Dorsal  and  anal  fins  scaleless. 

Genus,  1 — Upeneoides,  Bleeher. 

Megalepis,  Bianc. ;  TJpeneus,  sp.  Cuv. ;  TJpeneus,  (C.  V.)  Bleeker,  1874. 
Definition  as  in  the  family,  except : — teeth  fine  in  the  jaivs,  vomer,  and  palatine  hones. 

Geographical  distribution. — From  the  Red  Sea  and  East  coast  of  Africa  through  the  seas  of  India,  to  the 
Malay  Archipelago  and  beyond. 

SYNOPSIS  OP  SPECIES. 

1.  JJpeneoides  vittatus,  D.  8  |  |,  A.  7,  L.  1.  38-39.  Air-vessel  present.  Body,  dorsal  and  caudal  fins  striped. 
Red  Sea,  through  those  of  India  to  the  Malay  Archipelago  and  beyond. 

2.  TJpeneoides  sulphureus,  D.  8  |  ̂,  A.  7,  L.  1.  36-38.  No  air-vessel.  A  golden  stripe  from  the  orbit  to 
the  upper  third  of  the  tail :  dorsal  banded.     Seas  of  India  to  the  Malay  Archipelago. 

*  In  Cuv.  and  Val.  iii,  p.  419,  it  is  remarked  "Ce  genre  est  tellement  iaole,  que  Ton  peut  lo  considerer  conune  formant  a  Ini 
seul  une  famille  particuliere." 
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3.  TTpcncoiiles  cceruleus,  J).  7-8  |  9,  A.  7,  L.  1.  32-34.  Air-vessel  present.  Leaden  colour,  Ijands  on  dorsals 
and  caudal.     Madras. 

4.  TIpeneoides  trar/ula,  D.  7-8  |  I,  A.  7,  L.  1.  30-32.  Head  and  Ijody  'n'itli_  brown  spots  :  a  brown  stripe 
from  eye  to  the  base  of  the  caudal :  dorsal  and  caudal  barred.  East  coast  of  Africa,  seas  of  India  to  the  ]\lalay 
Archipelago. 

5.  Upeneoides  hensasi,  D.  7  |  |,  A.  |,  L.  1.  30-32.  Air-vessel  absent.  A  silvery  stripe  from  the  eye  to  the 

caudal  fin,  body  with  red  spots  :  dorsal  and  upper  lobe  of  caudal  barred.     Madras  to  the  Malay  Archipelago. 

6.  'Upeneoides  treniopterus,  D.  7  |  I,  A.  7.  Air-vessel  present.  A  large  triangular  reddish  blotch  on  the 
free  portion  of  the  tail :  dorsal  and  caudal  banded.     Ceylon. 

1.    Upeneoides  vittatus,  Plate  XXX,  fig.  2. 

Midhm  viUatns,  Forsk.  Fauna  Arab.  p.  31 ;  Gmel.  Linn.  p.  1341 ;  Lacep.  iii,  pp.  382,  401,  pi.  14,  fig.  1  ; 
Bl.  Schn.  p.  79 ;  Shaw,  Zool.  iv,  p.  616,  t.  80. 

Mullus  surinulctus,  Russell,  ii,  p.  43,  fig.  158  (Bcmdi  (joolimnda). 
Mullus  suhvittatus,  Schleg.  Fauna  Japon.  Poiss.  p.  30. 

Upeneus  vittatus,  Cuv.  and  Val.  iii,  p.  448  ;  Ruppell,  N.  W.  Fische,  p.  101  ;  Bleeker,  Revis.  Mull.  p.  6. 
Upeneus  bitceniatus,  Bennett.  Proc.  Zool.  Soc.  1830-31,  p.  59. 
TIpeneoides  vittatus,  Bleeker,  Amb.  p.  42  ;  Giinther,  Catal.  i,  p.  397 ;  Day,  Fish.  Malabar,  p.  27 ;  Kner, 

Novara  Fische,  p.  67;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  742. 
Cheend,  Mai. :   Ghah-ti-ing-ud-dah,  Andam. 

B.  iv,  D.  8  I  i,  P.  15-17,  V.  1/5,  A.  \,  C.  15,  L.  1.  38-39,  L.  tr.  21-3/7,  Ccec.  pyl.  11,  Vert.  7/17. 

Length  of  head  4/17,  of  caudal  1/5,  height  of  body  4/17  to  2/9  of  the  total  length.  Eijes — diameter 
31  to  3f  of  length  of  head,  1|  diameters  from  end  of  snout,  and  1  apart.  Interorbital  space  nearly  flat.  The 
maxilla  reaches  to  below  the  first  third  of  the  orbit.  Barbels  to  below  the  angle  of  the  preopercle  or  even 

beyond.  Teeth — in  several  vilHform  rows  in  both  jaws  and  palatines,  and  in  a  single  one  on  the  vomer. 

^iiig — spines  of  first  dorsal  weak,  its  first  one  minute,  the  second  and  third  of  nearly  the  same  length,  and 

equal  to  two-thirds  of  the  height  of  the  body,  and  1/3  higher  than  the  second  dorsal :  six  rows  of  scales 
between  the  two  dorsal  fins ;  origin  of  anal  below  the  third  or  fourth  dorsal  ray,  its  spine  minute  :  ventrals  reach 

rather  above  half-way  to  the  anus  :  caudal  somewhat  deeply  forked.  Sccdes — ctenoid,  extending  over  the  head 

to  the  snout,  none  on  the  preorbital  bone  :  two  rows  between  lateral-line  and  fii-st  dorsal  fin,  and  three  between 
it  and  the  second  :  those  along  the  median  line  of  the  abdomen  with  a  dull  keel  along  their  centres.  Lateral, 

line — in  an  arborescent  form  on  each  scale,  especially  anteriorly.  Air-vessel — present.  Colours — chestnut  on 

the  back  :  golden  below.  Two  or  three  bright  yellow  longitudinal  bands  along  the  sides  :  first  dorsal  fins  black- 

edged  and  with  two  blackish  bands  :  pectoral  pinkish  edged  with  white  :  upper  caudal  lobe  crossed  by  six 

yellowish-brown  bars  having  dark  edges  and  a  black  tip,  whilst  on  the  lower  lobe  there  are  three  oblique  dark 
loars  and  a  white  tip. 

Habitat.— ReA.  Sea,  East  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

2.    Upeneoides  sulphureus,  Plate  XXX,  fig.  3. 
Upeneus  sulphureus,  Cuv.  and  Val.  iii,  p.  450 ;  Bleeker,  Revis.  Mull.  p.  4. 
TJpeneus  bivittatus,  Cuv.  and  Val.  vii,  p.  520. 
Hypeneus  vittatus,  var.  Cantor,  Catal.  p.  35. 
Upeneoides  bivittatus,  Bleeker,  Perc.  p.  64  (in  part)  ;  Day,  Proc.  Zool.  Soc.  1867,  p.  702  (variety). 
Upeneoides  sidphureus,  Bleeker,  Act.  Soc.  Ned.  ii,  Amboina,  p.  45 ;  Giinther,  Catal.  i,  p.  398  ;  Kner, 

Novara  Fische,  p.  67. 
Upeneoides  fasciolatus,  Day,  Proc.  Zool.  Soc.  1868,  p.  151. 

B.  iv,  D.  8  II,  P.  15,  V.  1/5,  A.  7,  C.  15,  L.  1.  35-38,  L.  tr.  21/7. 

Length  of  head  1/4  to  5/21,  of  caudal  1/6,  height  of  body  4^  to  2/9  of  the  total  length.  Eyes — diameter 
2/7  to  4/15  of  length  of  head,  1^  diameter  from  end  of  snout,  and  1  apart.  The  maxilla  reaches  to  below  the  first 
third  of  the  orbit.  Interorbital  space  nearly  flat.  Barbels  reach  to  opposite  the  posterior  edge  of  the  orbit  in  the 

young,  but  to  nearly  below  the  angle  of  the  preopercle  in  the  adult.  Teeth — in  several  villiform  rows  in  both  jaws, 
in  an  iminterrupted  semilunar  band  on  the  vomer,  and  also  present  on  the  palate.  Fins — first  dorsal  spiue  very 
small,  the  third  a  little  longer  than  the  second  or  the  foui-th,  and  3/4  the  height  of  the  body  below  it :  six  rows 
of  scales  between  the  two  dorsal  fins  :  second  dor.sal  2/3  as  high  as  the  spinous :  origin  of  anal  below  the  second 

or  third  dorsal  ray  :  ventrals  reach  rather  above  half-way  to  the  anus  :  caudal  rather  deeply  forked.  Scales — 

ctenoid,  on  the  head  extending  as  far  forwards  as  the  snout,  none  on  the  preorbital  bone.  Lateral-line — tubes 
in  an  arborescent  form  on  each  scale.  Air-vessel — absent.  Colours — of  a  reddish-chestnut  on  the  back,  becoming 
silvei-y  on  the  abdomen  which  in  the  adidt  is  shaded  with  yellow.  A  purplish  blotch  on  the  opercle  descending 
on  to  the  subopercle.  A  brilliant  golden  stripe,  two-thirds  as  wide  as  a  scale,  passes  from  the  orbit  to  the  upper 

third  of  the  tail,  there  are  generally  two  or  three  more  below  and  parallel  ■v\'ith  it,  and  in  the  larger  specimens  a 

light  band  passes  along  the  row  of  scales  above  the  lateral-line.  Fii-st  dorsal  milk-white  edged  with  black, 
having  two  horizontal  yellow  lines  finely  dotted  with  black  :  second  dorsal  with  only  one  band  :  caudal  reddish, 
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witli  a  black  wliite-eclged  margin.  In  some  specimens  I  have  found  the  caudal  with  bands  much  as  in  U. 
■oittatus,  but  fewer  in  number  and  lighter  in  shade.     They  possessed  no  air-vessel. 

A  species  much  similar  exists  in  Madras,  differing  in  that  the  eye  is  a  little  smaller,  the  maxilla  reaches 

to  below  the  front  edge  of  the  orbit :  preorbital  scaled.  A  few  viUiform  teeth  on  the  vomer,  some  also  on  the 
palate.  Fins — second  and  third  dorsal  spines  as  high  as  the  body.  No  band  or  marks  on  the  fins.  A  female 

specimen  full  of  roe  a  little  above  6^  inches  long  was  captm-ed  in  December,  1867. 
Habitat.— Seats  of  India  to  the  Malay  Archipelago,  attaining  at  least  5  inches  in  length. 

3.    Upeneoides  caeruleus. 
Day,  Proc.  Zool.  Soc.  18G8,  p.  194. 

B.  iv,  D.  7-8/9,  P.  15,  V.  1/5,  A.  7,  C.  15,  L.  1.  32-34,  L.  tr.  2i/7. 

Length  of  head  2/9  to  1/5,  of  caudal  1/6,  height  of  body  2/9  to  1/4  of  the  total  length.  Eyes — diameter 
2/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  The  maxilla  reaches  to  below  the  first 
thii-d  of  the  eye.  Interorbital  space  flat.  Opercle  with  two  spines.  Barbels  do  not  reach  so  far  as  to  below 
the  ano-le  of  the  preopercle.  Teeth — in  fine  villiform  rows  in  both  jaws,  in  a  single  row  on  the  vomer  and 
palate.  Fins — the  first  spine  of  the  dorsal  fin  is  minute  or  wanting,  the  longest  equals  the  length  of  the  head 
behind  the  middle  of  the  eye,  or  two-thirds  of  that  of  the  body  below  it :  seven  or  eight  rows  of  scales  between 
the  two  dorsal  fins  :  ventral  reaches  about  half  way  to  the  anus,  but  is  not  quite  so  long  as  the  pectoral  :  caudal 

forked.  Scales — finely  ctenoid,  none  on  the  preorbital  bone.  Lateral-line — the  tubes  are  rather  long  and  bifurcate 
in  the  first  portion  of  the  lateral-line,  the  branches  subsequently  are  short  and  mostly  spring  from  its  upper  side. 

Air-vessel — present.  Colmirs — leaden  coloui"  superiorly,  becoming  dii'ty  white  below.  First  dorsal  with  a  black 
tip,  a  whitish  band  along  its  centre  and  a  badly  marked  one  at  its  base  :  second  dorsal  dark  with  a  light  band 
alone  its  centre  :  extremities  of  caudal  stained  with  black  and  a  band  across  the  upper  lobe  :  pectoral,  ventral 
and  anal  yellowish. 

Considering  the  time  of  year  at  which  all  the  specimens  have  been  captui-ed  and  their  small  size,  it  is  not 
improbable  that  they  are  the  young  of  a  larger  species,  as  U.  vittatus. 

Habitat. — Madras,  to  4  inches  in  length,  most  common  during  the  months  of  June  and  Jidy. 

4.     Upeneoides  tragula,  Plate  XXX,  fig.  4. 

Upeneus  fragula,  Richardson,  Ich.  China,  p.  220  ;  Bleeker,  Revis.  ]\Iull.  p.  11. 
Upeneoides  variegatus,  Bleeker,  Perc.  p.  G4,  and  Act.  Soc.  Ned.  ii,  Amboina,  p.  48. 
Upeneoides  trarjula,  Giinther,  Catal.  i,  p.  398 ;  Kner,  Novara  Fische,  p.  G^. 
Mullus  tragula,  Playfair,  Fish.  Zanz.  p.  40. 

B.  iv,  D.  7-8/1,  P.  13,  V.  1/5,  A.  i  C.  15,  L.  1.  30-32,  L.  tr.  2/7,  Ca3c.  pyl.  6. 

Length  of  head  2/9  to  4f ,  of  caudal  1/5,  height  of  body  1/5  to  4/17  of  the  total  length,  i/j/es— diameter 
4/15  to  1/4  of  the  length  of  head,  1|  diameters  from  end  of  snout,  and  1  apart.  The  maxilla  reaches  to  beneath 
the  first  third  of  the  eye.  Snout  rather  obtuse  anteriorly.  A  strong  preopercular  spine,  a  smaller  one  at  the 
shoulder  just  below  the  commencement  of  the  lateral-line.  Barbels  reach  to  opposite  the  hind  edge  of  the  pre- 

opercle. Teetii — viUiform  in  jaws,  vomer,  and  palate.  Fins — first  spine  of  the  dorsal  fin  minute  or  even  absent, 
first  dorsal  very  little  higher  than  the  second  :  anal  commences  slightly  behind  the  origin  of  the  second  dorsal. 
Scales — ctenoid,  covering  snout  and  preorbital  bone  :  two  entire  rows  between  the  lateral-line  and  bases  of  the 
dorsal  fin  :  some  over  forepart  of  dorsal  and  anal  fins  :  four  rows  between  the  two  dorsal  fins.  Colours — silvery, 
head  and  body  spotted  with  brown,  a  brown  longitudinal  band  passes  from  the  eye  through  the  snout  to  the 
base  of  the  caudal  fin  :  dorsal  fin  with  dark,  almost  black,  bands  :  each  caudal  lobe  with  five  or  sis  obHque  black 
bars. 

Habitat. — East  coast  of  Africa,  Andamans  to  the  Malay  Archipelago,  attaining  at  least  4i  inches  in 
length.     The  specimen  figured  is  from  the  Andaman  islands. 

5.    Upeneoides  bensasi,  Plate  XXX,  fig.  5. 

Mullus  bensasi,  Tem.  and  Schleg.  Faun.  Japon.  Poissons,  p.  30,  pi.  xi,  f.  3. 
Upeneoides  bensasi,  Bleeker,  Verb.  Bat.  Gen.  xxvi,  Japan,  p.  71 ;  Giinther,  Catal.  i,  p.  399. 
Upteneoides  guttatus,  Day,  Proc.  Zool.  Soc.  1867,  p.  938. 
Upeneoides  tragula,  Giinther,  Zool.  Record,  18G7,  p.  160  (not  Richardson). 

B.  iv,  D.  7/1,  P.  15,  V.  1/5,  A.  f,  C.  15,  L.  1.  32-34,  L.  tr.  2/7. 

Length  of  head  fi-om  4/17  to  2/9,  of  pectoral  2/13,  of  caudal  1/5,  height  of  body  1/5  to  2/11  of  the  total 

length.  iJi/es— diameter  from  4^  to  4^  in  length  of  head,  nearly  or  quite  2  diameters  from  end  of  snout,  and 

1^  apart.  The  maxilla  extends  to  beneath  the  front  edge  of  the  orbit.  The  barbels  reach  to  below  or  rather 

behind  the  posterior  margin  of  the  preopercle.  Preopercular  spine  small.  Interorbital  space  nearly  flat. 

Teeth — villiform  in  either  jaw,  in  vomer,  and  palate.  Fins — four  rows  of  scales  between  the  two  dorsals,  the 

first  of  which  fins  is  higher  than  the  second,  the  longest  dorsal  spine  is  two-thirds  the  height  of  the  body  below 

it  and  1/3  more  than  the  second  dorsal :  caudal  forked.  Sca?es— ctenoid.  Two  entire  rows  between  the  lateral- 
line  and  the  bases  of  either  dorsal  fin.  The  central  row  along  the  median  line  of  the  abdomenwith  a  blunt 

keel:    scales  on  preorbital.      Lateral-line— the  tubules    are    very  arborescent  posteriorly,  especially  on  their 
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upper  side.  Air-vessel — absent.  Free  portion  of  tail  one  half  longer  tlian  liigli  at  its  base.  Colours — cbestnut 
along  the  back,  becoming  golden  on  the  abdomen :  bead  reddish  :  a  silvery  stripe  from  the  eye  to  the  centre 
of  the  caudal  fin,  with  a  row  of  red  spots  above  and  another  below  it.  Dorsals  tipped  with  black  and  having 
two  reddish  bands  across  them  :  caudal  reddish,  the  upper  lobe  having  four  obhque  chestnut  bars.  Pectorals, 
ventrals,  and  anal  yellow. 

Jerdon  observes  (M.  J.  L.  and  S.  18.51,  p.  141)  of  the  sea  fishes  of  Madras,  "I  have  common  drawings 
of  two  other  species  of  this  genus,  one  of  them  spotted  aU  over  vdth  small  red  spots,  and  dorsals  and  caudal 

barred  with  the  same,  called  Te  nevere,  Tarn.  4  inches  long." 
Hahitid. — Madras  to  the  Malay  Archipelago.  It  appears  to  bo  abundant  all  the  year  round  on  the 

Coromandel  coast  attaining  to  five  inches  in  length. 

6.    Upeneoides  tseniopterus. 
Upeneus  tmniopterus,  Cuv.  and  Val.  iii,  p.  4.D1. 

B.  iv,  D.  7/1,  P.  15,  V.  1/5,  A.  7,  L.  1.  38,  L.  tr.  3/7;  Ccec.  pyl.  2. 

Length  of  head,  of  caudal  and  height  of  body  each  4/19  of  the  total  length.  JJyes— diameter  2/9  of 

length  of  head.  If  diameters  frobi  end  of  snout,  and'l|  apart.  Interorbital  space  flat,  a  very  slight  rise  from snout  to  the  base  of  the  first  dorsal  fin,  a  slight  swelliiig  over  the  snout  in  front  of  the  eye.  Opercular  spine 
weak.  Barbels  reach  to  below  the  first  third  of  orbit.  Teeth — villiform  in  jaws,  vomer  and  palate.  Fins — 
first  spine  of  the  dorsal  fin  the  highest  and  equal  to  two-thirds  of  the  height  of  the  body,  the  second  very 
nearly  as  long :  six  rows  of  scales  Ijetween  the  bases  of  the  two  dorsal  fins  :  pectoral  equal  in  length  to  the 
first  dorsal  spine  :  caudal  deeply  forked.  Lateral-line — the  tubes  very  arborescent  posteriorly.  Air-vessel — large. 
Colours — back  reddish,  becoming  white  on  the  abdomen.  A  large  triangular  reddish  spot  said  to  have  existed 
on  the  fi-ee  portion  of  the  tail  but  not  now  apparent.  First  dorsal  fin  with  three  brownish  longitudinal  bands, 
second  dorsal  likewise  banded  :  caudal  with  six  oblique  streaks  across  either  lobe. 

Habitat. — Ceylon  to  Australia,  attaining  at  least  12  inches  in  length.  The  description  is  taken  from 
Val.s  type  specimen  in  the  Jardin  des  Plantes  at  Paris. 

Genus,  2 — Mulloides,  Bleelcer. 
Upene^is,  sp.  Cuv.  and  Val. 

Definition  as  in  the  family,  except  that  the  teeth  in  the  jaws  are  in  several  roios :  palate  edentulous. 

Geographical  clistrihution. — From  the  Red  Sea  and  East  coast  of  Africa,  through  the  seas  of  India  to  the 
Malay  Archipelago  and  beyond. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Mulloides  flavolineatus,  D.  7j\,  A.  7,  L.  1.  3G-37.  Barbels  thick  and  reach  tlie  hind  edge  of  preopercle.. 
A  yellow  band  from  eye  to  middle  of  base  of  caudal.  From  Red  Sea,  through  those  of  India  to  the  Malay 
Archipelago  and  beyond. 

1.    Mulloides  flavolineatus,  Plate  XXX,  fig.  G. 

?  Mullus  auriflamma,  Forsk.  p.  30 ;  Gmel.  Linn.  p.  1340 ;  Bl.  Schn.  p.  79. 
Mullus  flavolineatus,  Lacep.  iii,  p.  406. 
Mullus  aureovittatus,  Shaw,  Zool.  iv,  p,  G18. 

UjKneus  flavolineatus,  Cuv.  and  Val.  iii,  p.  45G ;  Riipp.  N.  W.  Fische,  p.  101,  t.  2G,  f.  1  ;  JenjTis,  Voy. 
Beagle,  Fishes,  p.  24. 

Upeneus  Zeylonicus,  Cuv.  and  Val.  iii,  p.  459,  and  vii,  p.  520. 
TJpieneus  auriflamma,  Cuv.  and  Val.  iii,  p.  4G1. 

.''  Hypeneus  flavolineatus,  var.  Cantor,  Catal.  p.  36. 
Mulloides  flavolineatus,  Bleeker,  Coram,  ii,  p.  697,  and  Revis.  Mull.  p.  15 ;  Giinther,  Catal.  i,  p.  403,  and 

Fische  d.  Sudsee,  p.  5G ;  Kner,  Novara  Fische,  p.  69  (not  syn.). 
Mulloides  Zeylonicus,  Bleeker,  Nieuw-Guinea,  p.  8,  and  Revis.  Mull.  p.  16;  Giinther,  Catal.  i,  p.  404. 
Mulloides  auriflamma,  Klunz.*  Fische  d.  roth.  Meer.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  742. 

B.  iv,  D.  7/1,  P.  17-19,  V.  1/5,  A.  f,  C.  15,  L.  1.  35-36,  L.  tr.  2/6,  Cfec.  pyl.  18. 

Length  of  head  3/13,  of  caudal  from  2/9  to  1/5,  height  of  body  from  4/21  to  1/5  of  the  total  length. 
Eyes — diameter  3|  to  1/4  in  length  of  head.  If  of  a  diameter  fi-om  end  of  snout,  and  1  apart.  The  maxilla 
reaches  two-thirds  of  the  distance  to  below  the  front  edge  of  the  orbit.  Interorbital  space  flat.  The  barbels, 
which  are  thick,  extend  to  opposite  or  rather  posterior  to  the  hind  margin  of  the  preopercle.  Opercular  spine 

rather  weak.  Snout  somewhat  compressed  and  pointed.  Teeth — in  villiform  bands  in  jaws.  F/hs— first  three 
dorsal  spines  of  about  the  same  length  and  equal  to  three-fourths  of  the  height  of  the  body.  Five  rows  of 
scales  between  the  two  dorsal  fins.  Second  dorsal  anteriorly  half  to  two-thirds  as  high  as  the  first,  its  last  rays 
only  half  as  long  as  its  front  ones.     The  length  of  the  pectoral  equals  that  of  the  head  in  front  of  the  hind  edge 

*  Bleeker  considers  Mulloides  mher.  Klunz.  1.  c.  p.  75  this  species  :  in  Garrett's  Fische  d.  Sudsee,  t.  43,  f.  A,  is  a  fignrc  of 
Klunzinger's  species  life-size,  showiiij;  about  40  rows  vi  scales  along  the  lateral-line.     Giinther  gircs  it  at  42-43. 



FAMLT,  III— MULLID^.  123 

of  the  orbit.  Anal  of  the  same  shape  as  the  second  dorsal,  its  first  spine  minute :  it  commences  slightty  behind 

the  origin  of  the  second  dorsal.  Caudal  deeply  forked,  its  lobes  pointed.  Free  portion  of  the  tail  li  times 

as  long  as  it  is  high  at  its  commencement.  ,ScaZes— ctenoid,  extending  as  far  forwards  as  the  snout,  none  on 

the  preorbital  bone  :  three  rows  on  the  cheeks,  also  between  the  lateral-line  and  the  base  of  the  second  dorsal 

fin.  Lateral-h'ue—tnhes  very  arborescent,  especially  anteriorly.  Air-vessel— IdiVge.  C'oZoMrs— upper  surface  of 
the  head  and  back  reddish-chestnut,  becoming  whitish  along  the  sides,  and  tinged  with  yellow  on  the  abdomen. 

A  narrow  yellow  band  from  the  upper  edge  of  the  eye  to  the  snout,  and  a  second  from  below  the  eye  joins  it. 

A  brUliant  golden  band,  rather  above  one  scale  in  width,  passes  from  the  hind  edge  of  the  eye  to  the  middle 

of  the  base  of  the  caudal  fin.  Fins  flesh-coloured,  a  yeUow  band  along  the  base  of  the  second  dorsal :  lower 
lobe  of  caudal  grey. 

Having  examined  Val.'s  tj-pe  of  JJpeneus  Zcyhnicus  I  consider  it  to  be  this  species. 
Habitat.— ReA.  Sea,  through  those  of  India  to  the  Malay  Archipelago  and  beyond.  The  specimen  figured 

is  lO  inches  long  and  from  the  Andamans. 

Genus,  3 — Upeneus,  {Cuv.  and  Val.  pt.)  Bleeker. 

Mullupe7ieus,  Foej  ;  ParttpeweMs,  Bleeker  (1874). 

Definition  as  in  the  family,  except  that  only  a  single  roiv  of  teeth  exists  in  either  jaw,  luhilst  the  palate  is edentulous. 

Geoyraphical  distrihidion.— From  the  Eed  Sea  and  East  coast  of  Afi-ica,  through  the  seas  of  India  to  the 
Malay  Archipelago  and  beyond. 

1.  Upeneus  macronemus,  D.  8/9,  A.  7,  L.  1.  29-30.  Last  dorsal  and  anal  rays  produced.  A  black  band 

from  the  eye  to  below  the  end  of  the  soft  dorsal,  a  black  blotch  at  the  base  of  the  caudal :  a  deep  black  band 

along  the  base  of  the  second  dorsal  :  ventral  blackish  esternaUy.  Red  Sea,  through  those  of  India  to  the  Malay 
Ai-chipelago  and  beyond.  »    i  ,     i 

2.  Upeneus  harberinus,  D.  8/9,  A.  7,  L.  1.  29-31.  Last  dorsal  and  anal  rays  not  produced.  A  black 
lateral  band  from  the  eve  to  below  the  end  of  the  soft  dorsal :  a  black  spot  at  the  base  of  the  caudal :  m  some 

specimens  a  dark  band" along  the  base  of  the  second  dorsal.     Red  Sea,  those  of  India  to  the  Malay  Archipelago and  beyond.  „        ,    ,         i  t  t        i 

3.  Upeneus  muUifasciatus,  D.  8/9,  A.  7,  L.  1.  30-32.  A  dark  vertical  band  from  below  the  second  dorsal 

to  the  lateral-line  :  a  second  over  the  free  portion  of  the  tail.  A  black  band  along  the  base  of  the  second  dorsal : 
dark  lines  on  the  anal.     Seas  of  India  to  Polynesia. 

4.  Upeneus  luteus,  D.  8/9,  A.  7,  L.  1.  30.  Eyes,  diameter  6^  in  length  of  head.  LightUnes^  about  the 

head :  golden  spots  on  many  of  the  scales  :  second  dorsal  and  anal  with  thi-ee  to  five  longitudinal  lines.  East coast  of  Africa  through  the  seas  of  India. 

5.  Upeneus  displurus,  D.  8/9,  A.  J-,  L.  1.  29.  Eyes,  diameter  41  in  length  of  head.  Some  light  lines  upon 

the  head  and  golden  spots  on  most  of  the  scales  of  the  body.  Second  dorsal  and  anal  with  narrow  bands  : 
caudal  reticulated.     Coasts  of  Sind.  i      , ,      i         ii, 

6.  Vpene^ls  Indinis,  D.  8/9,  A.  \,  L.  1.  30.  Purplish-red,  with  a  large  oval  shming  golden  blotch  on  the 

lateral-line  opposite  the  interspace  between  the  two  dorsal  fins ;  a  purplish-black  mark  on  the  side  of  the  free 
portion  of  the  taU.     Seas  of  India  to  China.  i  •  i   1 1  +  i 

7.  Upeneus  cinnabarinus.  Red  vermilion  :  upper  caudal  lobe  orange,  lower  red.  A  large  purplish  blotch 
over  the  opercle  and  subopercle.     Ceylon. 

1.    Upeneus  macronemus,  Plate  XXXI,  fig.  1. 
Mullus  rtiacronema,  Lacep.  iii,  pp.  383,  404,  pi.  13,  f.  2. 
Mullus  auriflamma,  Lacep.  iii,  p.  400,  pi.  13,  f  1  (not  Forsk.). 

Upeneus  lateristriga,  Cuv.  and  Val.  iii,  p.  463 ;  Riippell,  N.  W.  Fische,  p.  101 ;  Bleeker,  Celebes,  p.  242. 

Upeneus  macronemus,  Bleeker,  En.  Pisces,  Arch.  Ind.  p.  37;  Giinther,  Catal.  i,  p.  40.J  ;  Klunz.  Fische  d. 
roth.  Meer,  p.  744. 

Mullus  macronemus,  Playfair,  Fish.  Zanz.  p.  40. 
Parupeneus  macronema,  Bleeker,  Amboiiia,  p.  281,  and  Revis.  MuU.  p.  24. 

B.  iv,  D.  8/9,  P.  16,  V.  1/5,  A.  7,  C.  15,  L.  1.  29-30,  L.  tr.  2*/7. 

Length  of  head  3/11  to  1/4,  of  caudal  1/5,  height  of  body  1/4  to  4^  in  the  total  length.  £■;/«— diameter 
1/5  of  length  of  head,  2h  diameters  from  end  of  snout,  and  1^  apart.  Greatest  height  of  head  equals  its  length 

exclading  the  opercle.  The  maxilla  reaches  two-tliii-ds  of  the  distance  to  below  the  front  edge  of  the  eye._  Lips 

thick,  interorbital  space  rather  convex.  Opercular  spine  rather  strong.  Barbels  reach  to  nearly  opposite  the 

hind  edge  of  the  opercle.  Teeth— in  a  single  row  in  both  jaws.  Fins— &rst  spine  of  dorsal  short,  the  third  and 

fourth  equal  the  length  of  the  head  in  front  of  the  hind  edge  of  the  orbit,  and  nearly  or  qmte  twice  as  high  as 

the  anterior  dorsal  rays  :  last  dorsal  and  anal  rays  very  elongated :  ventral  a  little  longer  than  the  pectoral : 

caudal  forked.  Scales— &ne\j  ctenoid,  present  on  the  snout,  maxilla  and  cheeks,  not  on  the  preorbitol :  three 

rows  between  the  two  dorsal  fins,  and  two  entire  ones  between  the  lateral-line  and  the  bases  of  the  dorsal  fins 

No  enlarged  pores  on  the  snout.     Lateral-line— ^-iih  several  short  bifurcations  posteriorly.     Free  portion  of  tad 
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longer  tlian  higli  at  its  commencement.  Colours — a  black  band  passes  from  the  snout  througli  the  eye,  at  first 
just  below  the  lateral-line,  subsequently  upon  it,  and  ending  below  the  end  of  the  soft  dorsal,  it  is  li  scales  in 
depth  at  its  widest  part :  a  black  blotch  at  the  base  of  the  caudal  fin,  these  two  marks  are  divided  by  a  light 
i)bH(|ue  vertical  band  which  passes  over  the  free  portion  of  the  tail  just  behind  the  second  dorsal  fin  :  some 
golden  spots  exist  on  the  scales  along  the  sides  of  the  body.  A  purplish  stripe  goes  from  the  eye  to  the  snout. 
First  dorsal  violet,  second  dorsal  with  a  deep  black  baud  along  its  base,  it  has  several  irregular  transverse 
lines  along  its  upper  half :  pectoral  with  a  dark  base  :  ventral  blackish  externally,  reticulated  internally  :  anal 
with  narrow  transverse  lines  as  in  the  upper  half  of  the  soft  dorsal,  but  of  a  violet  colour  :  caudal  with  a  black 
edging. 

A  specimen  in  the  Calcutta  ]\Iuseum  has  on  it  an  old  label  with  Apogon  Amherstinus.  It  was  probably 
brought  from  Amherst  by  Blyth,  but  I  am  unable  to  find  any  record  of  the  name  having  been  published. 

Hahitat. — Red  Sea,  those  of  India  to  the  Malay  Ai-chipelago  and  beyond,  attaining  at  least  8^  inches  in 
length. 

2.    Upeneus  barberinus. 

MiiUus  larlerinus,  Lace'p.  iii,  p.  406,  pi.  13,  f.  3. 
Upeneus  barherinus,  Cuv.  and  Val.  iii,  p.  642;  Riipp.  N.  W.  Fische,  p.  101;  Bleeker,  Perc.  p.  172; 

Giinther,  Catal.  i,  p.  405  ;  Kner,  Novara  Fische,  p.  70  ;  Klunz.  Fische  d.  roth.  Meer.  Verh.  zool.  bot.  Ges.  Wien, 
ISrO,  p.  745  ;  Garrett,  Fische  d.  Sudsee,  t.  42. 

Parupeneus  barherinus,  Bleeker,  Ternate,  p.  234,  and  Revis.  Mull.  p.  25. 

B.  iv,  D.  8/9,  P.  18,  V.  1/5,  A.  7,  C.  15,  L.  1.  29-31,  L.  tr.  21/7. 

Length  of  head  2/7  to  1/4,  of  caudal  1/5,  height  of  body  2/9  to  1/5  of  the  total  length.  i?(/es— diameter 
2/11  of  length  of  head,  3  diameters  from  end  of  snout,  and  1^  apart.  The  maxilla  reaches  to  neai'ly  midway 
between  the  end  of  the  snout  and  the  front  edge  of  the  eye.  Opercular  spine  rather  strong.  Barbels  reach  to 
rather  beyond  the  vertical  from  the  angle  of  the  preoperclo.  Teeth — in  a  single  row  of  moderately  sized  ones  in 
the  jaws.  Fins — first  spine  of  dorsal  fin  very  short,  the  third,  sometimes  also  the  foui-th,  the  highest  and 
equalling  the  length  of  the  head  m  front  of  the  hind  edge  of  the  orbit,  in  a  large  specimen  rather  more,  and 
about  twice  the  height  of  anterior  dorsal  rays  :  second  dorsal  fin  not  having  its  last  rays  prolonged  :  pectoral 
nearly  as  long  as  the  longest  dorsal  spine  and  equal  to  the  ventral :  caudal  forked.  Scales — finely  ctenoid, 
present  on  snout  and  cheeks  but  none  on  the  preorbital  bone.  Three  rows  between  the  two  dorsal  fins,  and  two 
entire  ones  between  the  lateral-line  and  bases  of  the  dorsal  fins.  Lateral-line— iuhyAes  with  several  rather 
long  bifurcations  posteriorly.  Free  portion  of  tail  longer  than  high  at  its  base.  Colours — a  black  band 
passes  fi-om  the  eye  along  the  lateral-line  and  from  below  the  middle  of  the  second  dorsal  it  becomes  above  that 
line  ending  2/3  of  a  scale  above  it  below  the  end  of  the  second  dorsal :  a  round  black  spot  at  the  root  of  the 
caudal.     In  some  specimens  there  is  a  darkish  band  along  the  dorsal  fins. 

The  similarity  between  this  species  and  U.  macronemus  is  so  great  that  I  have  not  considered  it  necessary 
to  figure  both.  In  TJ.  barherinus  the  bands,  especially  on  the  fins,  are  much  hghtcr,  and  the  last  dorsal  and  anal 
rays  not  _  elongated  as  in  JI.  macronemus.  Both  are  abundant  at  the  Andamans,  and  I  would  suggest  an 
examination  of  their  sexes  and  the  number  of  crecal  appendages  in  either  sex. 

Hahitat. — Red  Sea,  thi-ough  those  of  India,  to  the  ilalay  Archipelago  and  beyond,  attaining  at  least 12  inches  in  length. 

;  Bleeker,  Banda,  p.  237; 
Fische  d.  Sudsee,  pi.  44, 

3.    Upeneus  multifasciatus. 

IMlus  miiUifasciatns,  Quoy  and  Gaun.  Voy.  Uranie,  p.  330,  Atl.  t.  lix,  f.  1. 
JJpeneus  trifasciatus,  Cuv.  and  Val.  iii,  p.  468  ;  Jenj-ns,  Voy.  Beagle,  Fish.  p.  25 

Giinther,  Catal.  i,  p.  407  (Synonym,  in  part)  ;  Kner,  Novara  Fische,  71  ;  Garrett's B.C. 

Tarupeneus  multifasciatus,  Bleeker,  Madagascar,  p.  42,  t.  xix,  f.  3. 

B.  iy,  D.  8/9,  P.  17,  V.  1/5,  A.  7,  C.  15,  L.  1.  30-32,  L.  tr.  2^/7,  Vert.  10/14. 

Length  of  head  1/4  to  4/15,  of  caudal  4f  to  1/5,  height  of  body  1/4  to  4i  in  the  total  length.  JEJ^/es— diameter 
1/5  to  1/6  of  length  of  Jiead,  dh  diameters  from  end  of  snout,  and  l^  apart.  Intcrorbital  space  very  convex,  no 
open  pores  on_  preorbital  bone.  The  maxilla,  which  is  very  broad  posteriorly,  reaches  a  little  above  half  way  to 
below  the  orbit.  Barbels  extend  1  diameter  of  the  orbit  behind  the  posterior  edge  of  the  preopercle.  Teeth — in 
a  single  conical  row  in  the  jaws.  F(»s— first  spine  of  dorsal  minute,  third  the  longest  and  equal  to  the  length  of 
the  head  in  front  of  the  middle  of  the  eye,  and  twice  as  high  as  the  anterior  dorsal  i-ays  :  three  rows  of  scales 
between  the  bases  of  the  two  dorsal  fins.  Pectoral  as  long  as  the  head  anterior  to  the  hind  edge  of  the  eye  : 
anal  commences  on  the  vertical  below  the  tliird  or  fourth  dorsal  ray,  it  is  usually  longer  at  its  base  than  it  is 

high,  but  in  a  beautiful  figui-e  of  this  species  in  Bleeker's  Madagascar,  1.  c.  the  "last  "dorsal  ray  is  elongated: ventral  reaches  the  anus  :  caudal  forked.  Scoies— ctenoid,  present  on  the  snout,  cheeks  and  upper  jaw,  but 
not  on  the  preorbital  bone :  2^  rows  between  the  lateral-line  and  the  bases  of  the  dorsal  fins.  Lateral-line — 
tubes  arborescent  posteriorly.  Free  portion  of  tail  somewhat  longer  than  it  is  high  at  its  base.  Colours — 
purplish,  a  black  horizontal  band  usually  exists  on  the  snout,  and  is  continued  through  the  eye  sometimes  to  a  good 
distance  behind  it.      Two  or  three  wide  black  bands  descend  from  the  two  dorsal  tins  or  the  interspace  between 
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tliem  to  the  middle  of  the  body,  their  number  may  be  decreased  by  their  amalgamating  into  one,  or  increased  by 

their  being  split  up  into  several.  There  is  usually  a  third  band  over  the  free  portion  of  the  tail  or  a  spot 
on  the  side  of  its  base.  Second  dorsal,  anal,  and  sometimes  the  outer  half  of  the  ventral  finely  banded, 

occasionally  a  dark  basal  band  exists  on  the  second  dorsal. 
Habitat. — Seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

4.     Upeneus  luteus,  Plate  XXXI,  fig.  2. 

JJpeneus  luteus  (?  Cuv.  and  Val.  vii,  p.  521)  ;  Bleeker,  Perc.  p.  63. 

Upeneus  cydostoma,  Giinther,  Catal.  i,  p.  409  (not  Cuv.  and  Val.) ;  (?  Klunz.  Fische  R.  il.  Verb.  z.  b. 
Ges.  Wien,  1870,  p.  745.) 

3rullii.s  luteus,  Playfair,  Fish.  Zanz.  p.  41. 

Parupeneus  luteus',  Bleeker,  Amb.  p.  281,  and  Revis.  Mull.  p.  32. 
B.  iv,  D.  8/9,  P.  15,  V.  1/5,  A.  7,  G.  15,  L.  1.  30,  L.  tr.  2/7. 

Length  of  head  1/4,  of  caudal  1/5,  height  of  body  1/4  of  the  total  length.  Eyes — diameter  6|  in  the 
length  of  the  head,  3|  diameters  from  the  end  of  snont,  and  If  apart.  Height  of  head  nearly  equals  its  length. 
Interorbital  space  a  little  convex  :  the  profile  from  the  snout  to  the  base  of  the  first  dorsal  fin  is  in  a  moderate 

and  even  curve.  No  open  pores  on  the  preorbital.  The  maxilla  reaches  to  about  midway  between  the  snout 

and  the  hind  margin  of  the  orbit.  Barbels  with  roughened  elevations  along  their  whole  length  and  extending 

to  a  little  behind  the  posterior  edge  of  the  preopercle.  Opercular  spine  of  moderate  size,  teeth — a  single  row 
of  conical  ones  in  either  jaw.  Fins — first  spine  of  dorsal  minute,  the  third  and  fourth  the  longest  and  equal  to 

li  in  the  height  of  the  body  and  nearly  twice  as  high  as  the  anterior  dorsal  rays  :  three  rows  of  scales  between 

the  bases  of  the  two  dorsal  fins  :  pectoral  three-fourths  as  long  as  the  head :  caudal  deeply  forked,  the  lobes 

pointed.  Scales — ctenoid,  present  on  snout,  maxilla  and  cheeks,  none  on  the  preorbital  bone.  Two  entire 

rows  between  the  lateral-line  and  the  bases  of  the  dorsal  fins.  Lateral-line — the  branches  of  the  tubes  very- 

short  but  numerous.  Free  portion  of  tail  rather  longer  than  high  at  its  base.  Colours — reddish,  the  edges  of 
the  scales  somewhat  the  darkest.  A  broad  purplish  band,  having  a  light  yellow  edge  on  either  side,  goes  from^ 
below  and  in  front  of  the  eye  to  the  snout :  the  lower  band  is  continued  backwards  across  the  upper  edge  of 

the  opercle  where  it  joins  another  from  the  lower  edge  of  the  eye  :  a  third  narrow  yellow  band  goes  from  the 

upper  edge  of  the  eye  backwards.  Outer  edge  of  preopercle  purplish.  The  centre  of  each  scale  on  the  body, 

except  the  first  thirteen  of  the  lateral-line,  has  a  golden  spot :  abdomen  yellowish.  Second  dorsal  and  anal 
with  from  three  to  five  bluish  longitudinal  lines. 

This  species  very  nearly  resembles  the  figure  of  17.  Ylamiiujii,  C.  V.  iii,  pi.  71,  but  has  its  second  dorsal 
much  lower. 

Habitat. — East  coast  of  Africa  and  seas  of  India,  attaining  at  least  a  foot  in  length.  Specimen  12  inches  long. 

5.    Upeneus  displurus,  Plate  XXXI,  fig.  3, 

Mullus  displurus,  Playfair,  Fish.  Zanzibar,  p.  41,  pi.  v,  fig.  4  (not  3)  adult. 

Mullus  pleurotcenia,  Plaj-fair,  1.  c.  fig.  3  (not  4)  young. 

B.  iv,  D.  8/9,  P.  15,  V.  1/5,  A.  -f,  C.  16,  L.  1.  31,  L.  tr.  2-2i/7. 

Length  of  head  3f  to  aknost  1/4,  of  caudal  1/5,  height  of  body  2/9  to  4f  in  the  total  length.  Eyes— 

diameter  3/14  to  1/5  of  length  of  head,  1|  to  1|  in  the  postorbital  portion  of  the  head,  2^  to  2|  from  end  of 
snont,  and  l}  apart.  Snont  pointed,  compressed.  The  maxiUa  reaches  to  rather  more  than  half  way  below 

the  front  edge  of  the  orbit.  Barbels  extend  to  below  the  hind  margin  of  the  preopercle.  Interorbital  space 

slightly  convex  :  opercular  spine  of  moderate  strength.  Fins — foui-th  dorsal  spine  rather  the  longest  and  equal  to 
three-fourths  of  the  height  of  the  body  below  it :  three  rows  of  scales  between  the  two  dorsal  fins  :  front 

portion  of  the  second  dorsal  equals  two-thirds  the  height  of  the  first  dorsal :  pectoral  as  long  as  the  head 

anterior  to  the  hind  edge  of  the  orbit :  anal  commences  slightly  behind  the  origin  of  the  second  dorsal :  caudal 

deeply  forked  and  the  lobes  pointed.  Scales — on  snout  and  head  including  most  of  the  preorbital  bone  :  the 

uncovered  portion  has  some  rather  large  pores.  Colours — reddish,  the  edges  of  the  scales  being  slightly 

darkest.  A  broad  purplish  band,  having  a  light  silvery  edge,  passes  from  in  fi-ont  of  the  eye  to  the  snout : 
two  more  narrow  silvery  lines,  formed  of  short  oblong  spots,  proceed  from  hind  edge  of  orbit  for  a_  short 

distance  :  the  two  rows  above  the  lateral-line,  and  generally -the  three  below,  have  a  golden-yellow  spot  in  the 

centre  of  each  scale :  a  light  golden  band  over  the  free  portion  of  the  tail.  First  dorsal  marbled  wdth  brown, 
the  second  with  four  and  the  anal  with  three  reddish  bands :  caudal  reticulated  with  light  grey  markings. 

Specimens  from  the  East  coast  of  Afi'ica  are  said  to  have  two  shining  light  longitudinal  bands,  the  fii-st  from^ 
the  orbit  to  the  middle  of  the  soft  dorsal,  and  the  second,  which  is  broader,  from  the  upper  lip  to  the  middle  of 
the  back. 

Some  confusion  appears  to  have  occurred  respecting  Colonel  Playfair's  two  species,  the  markings  stated 
to  exist  on  the  fins  of  pleiirotmua  are  shown  on  those  of  dispilurm  by  the  artist.  In  the  type  specimens  I  am 

unable  to  trace  any  spots  on  the  fins,  whilst  the  two  shining  longitudinal  bands  are  very  distinct,  but  they  are 

also  slightly  apparent  in  the  large  specimen.  Also  the  dark  band  over  the  tail  is  present  in  the  smaller 

specimens  as  well  as  in  the  large  one.  The  situation  of  the  eyes  as  shown  by  the  artist  appear  to  me  to  be 
correct  although  at  vai'iance  with  the  text. 
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If  tlio  foreo-omc  species  are  merely  to  be  recognised  hj  tlieir  markings,  then  the  one  I  procured  in  Sind, 

where  it  is  abundantf  can  hardly  be  more  than  another  form  of  colouring,  consequently  those  who  hold  the 

disnlums  ami pleurofoe'nia  to  be  distinct,  would  probably  consider  this  as  a  separate  species. Hahifat.— Sind,  where  it  attains  at  least  i'i  mches  m  length,  probably  also  found  m  East  Africa,  The 

specimen  figured  is  8|  inches  long. 

6.    Upeneus  Indicus,  Plato  XXXI,  fig.  4. 

Mvllus  Indicus,  Shaw,  Zool.  iv,  pt.  ii,  p.  01-i. 
MuUus  barhatus,  Russell,  ii,  p.  42,  pi.  157  (not  Linn.). 

Upeneus  Biissellii,  Cuv.  and  Val.  iii,  p.  465  ;  Richards.  Ich.  China,  p.  220  ;  Sleeker,  Perc.  p.  62. 
Upeneus  Waigiensis,  Cuv.  and  Val.  iii,  p.  466. 

Upeneus  Malaharicus,  Cuv.  and  Val.  iii,  p.  467 ;  GiJnther,  Catal.  i,  p.  407,  and  Fischo  d.  Sudsee,  p.  58, 

' Upeneus  Indicus,  Giinther,  Catal.  i,  p.  406  ;  Day,  Fishes  of  Malabar,  p.  28. 
Parupeneus  Bussellii,  Bleeker,  Ternate,  p.  234. 
Mtollus  Malaharicus,  Playfair,  Fish.  Zanz.  p.  41.       ̂   _ 
Parupeneus  Indicus,  Bleeker,  Bouro,  p.  148,  and  Rovis.  Mull.  p.  27. 
Bahtde  goolivinda,  Tel. :  Mussara,  Tarn. 

B.  iv,  D.  8/9,  P.  16,  v..  1/5,  A.  "^S  C.  15,  L.  1.  30,  L.  tr.  2i/7. 

Length  of  head  from  4/15  to  1/4,  of  caudal  1/5  to  3/16,  height  of  body  4/15  to  1/4  of  the  total  length. 

jjjygg   situated  in  the  anterior  portion  of  the  posterior  half  of  the  head,  or  even  a  little  behind  it,  and  from 

2/11  to  2/13  (larger  in  the  young)  of  its  length,  Ij  diameters  apart.  Snout  somewhat  pointed.  The  maxilla 

reaches  rather  more  than  half  way  to  below  the  front  edge  of  the  orbit.  Interorbital  space  more  or  less  convex. 

Barbels  reach  to  beyond  the  angle  of  the  preopercle.  Opercular  spines  small.  Teeth — generic.  Fins — first 

spine  of  anterior  dorsal  minute,  the  third  and  fourth  the  longest,  1/2  higher  than  the  rays,  and  equalHng  three- 
fourths  of  the  height  of  the  body.  Pectoral  as  long  as  the  head  in  front  of  the  hind  edge  of  orbit :  anal  commences 

slightly  behind  the  level  of  the  second  dorsal  and  is  as  high  as  it :  caudal  deeply  forked,  the  lobes  pointed. 

Scales   finely  ctenoid,  extending  on  the  head  as  far  forwards  as  the  snout,  but  none  on  the  preorbital  bone  : 
two  entii-e  rows  between  the  lateral-line  and  the  bases  of  either  dorsal  fins.  Free  portion  of  the  tail  longer 

than  high  at  its  commencement.    Lateral-line — tubes  becoming  very  arborescent  posteriorly.  Air-vessel — present. 

Colours   purplish-red,  with  a  large  oval  shining  golden  blotch  on  the  lateral-line  opposite  the  interspace  between 

the  two  dorsal  fins,  which  usually  disappears  after  death ;  a  purplish-black  mark,  lightest  in  its  centre,  on  either 

side  of  the  free  portion  of  the  tail  between  the  end  of  the  dorsal  and  the  base  of  the  caudal  fins :  yeUow  lines 

or  spots  on  the  abdomen.  Some  light  violet  lines  on  the  upper  surface  of  the  head.  A  broad  pui-ple  band 
fr'om  the  eye  to  the  snout,  having  a  narrow  violet  one  on  either  side  :  cheeks  pink,  variegated  with  yellow  and 

tortuous  blue  lines  :  a  dark  spot  at  the  corner  of  the  mouth.  Dorsal  purplish  streaked  with  blue  :  a  few  yellow 

bands  on  anal,  fins  pinkish  except  the  caudal,  which  has  the  rays  purplish,  but  the  membrane  has  a  greenish  tinge. 

Amono-st  Sir  W.  Elliot's  di-awings  is  one  of  this  species  labelled  Upeneus  EusseUii  and  Kul  naveri,  Tam. 

Jerdon  observes,  IL  J.  L.  and  Se.  1851,  p.  140  :  "  this  very  beautiful  fish  is  rarely  met  with  at  Madras":  Russell 
also  made  much  the  same  remark — however,  I  have  frequently  obtained  it  there. . 

The  species  I  considered  U.  spiilurus  from  the  Andamans  1  find  to  be  U.  Indicus :  the  U.  Malaharicus  has 

been  considered  to  differ  in  wanting  the  spine  to  the  anal  fin  and  thus  having  only  seven  rays. 
Eabitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond,  attaining  at 

least  16  inches  in  length. 

7.    Upeneus  cinnabarinus. 
Cuv.  and  Val.  iii,  JJ.  475. 

B.  iv,  D.  8/9,  P.  15.  V.  1/5,  A.  7,  C.  15,  L.  1.  29,  L.  tr.  3/7. 

Length  of  head  1/4,  of  caudal  1/5,  height  of  body  4/17  of  the  total  length.  Eves— diameter  1/4  of  length 
of  head,  nearly  2  diameters  from  end  of  snout,  and  1  apart.  The  dorsal  profile  makes  a  considerable  rise  from 

the  snoitt  to  above  the  centre  of  the  eyes.  The  masUla  reaches  to  below  the  front  edge  of  the  orbit.  A  rather 

strong  opercular  spine.  Barbels  rather  thick  and  reach  to  below  the  front  edge  of  the  orbit.  Teeth — conical 
and  in  a  single  row  in  either  jaw.  Fins — first  spine  of  dorsal  fin  short,  the  second  not  quite  so  long  as  the  tliird 

which  equats  rather  above  one-third  of  the  height  of  the  body  below  it :  the  pectoral  as  long  as  the  head 

posterior  to  the  front  nostril :  caudal  deeply  forked.     .SV-aZes— three  rows  between  the  two  dorsal  fins.     Lateral. 

line   the  tubes  very  arborescent  posteriorly.     Air-vessel — small.     Colours — of  a  vermilion,  darkest  on  the  back, 

now  there  appears  to  be  a  central  silvery  spot  in  the  middle  of  each  scale  forming  the  two  rows  above  and  the 
two  below  the  lateral-line.  Dorsal  and  anal  rays  yellow,  the  membrane  reddish  :  upper  caudal  lobe  orange,  the 

lower  one  red.     A  large  purple  spot  covers  the  opercle  and  descends  on  to  the  subopercle.     Barbels  rosy.  _ 

Bahitat. — Ceylon,  where  it  is  said  to  be  abundant.  The  above  description  is  taken  from  Valenciennes 

type  specimen  in  the  Jardin  des  Plantes  at  Paris. 
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Family,  IV— NANDID^,   Gimther. 
Pseudochromides,  pt.,  et  Moenoidei,  pt.  Mtill.  &  Trosch. 

Branchiostegals  from  five  to  six :  pseudobranchisB  present  in  marine  genera,  but  sometimes  concealed 

or  absent  in  those  of  the  fresh-water.  Body  oblong  and  compressed.  Teeth  feeble,  but  dentition  more  or 

less  complete.  Dorsal  fin  single :  the  length  of  the  base  of  the  spinous  portion  of  greater  or  equal  extent  to 

that  of  the  soft :  anal  with  three  spines,  its  rays  similar  to  those  of  the  dorsal :  ventrals  thoracic,  with 

one  spine  and  four  or  five  rays.  Scales  ctenoid,  covering  the  body.  Lateral  line  interrupted  or  absent.  No 

super-branchial  organ.    Air-vessel  present.    Pyloric  appendages  few  or  absent. 

Dr.  Giinther's  family  Nandidce  is  composed  of  three  groups,  his  Nandina  being  similar  to  Nandoldes, 

Bleeker,  containing  the  Genera  Nandus,  C.V.,  Badis,  Bleeker,  and  Pristolepis,  Jerdon=Cato2mi,  Bleeker,  wHcli 

Bleeker' observes  belong  to  the  great  Family  Percidce*  Thus  restricted,  this  small  group  would  find  a  natural 
place  between  the  Centrarchmi  (Gnjstina,  pt.)  and  the  Ospkromenoides  (LahyrinthibranchU)  and  the  Pohjcentroides. 

It  also  approaches  the  Psewdochromidoides  and  the  Cichloides.  The  dentition  inside  its  mouth  distmguishes  it 
from  the  groups  enumerated. 

Geographical  distriUitim.—Oi  the  Asiatic  Genera  of  Family  Nandkke,  Giinther,  some  are  marine,  others 

fresh-water  fishes,  extending  their  range  from  the  Red  Sea  and  East  coast  of  Africa,  through  those  of  India,  the 
Malay  Archipelago  and  beyond. 

The  colours  in  some  are  liable  to  considerable  variations,  due  to  age,  probably  season,  and  the  locality 

they  inhabit.  The  number  of  spines,  rays,  and  even  scales,  as  in  the  indigenous  fresh- water  Acanthopterygian 

genera,  Amhassis,  Anabas,  Polyacanthus  and  Trkhogaster  are  by  no  means  fixed,  a  few  more  or  less  being  of  no 

uifrequent  occurrence.  The  same  remark  applies  to  the  serrations  of  the  bones  of  the  head  as  they  often  vary  m 

specimens  from  different  parts,  which  however  can  merely  aUow  their  being  classed  as  local  varieties  and  not 
distinct  species. 

SYNOPSIS    OF    GENERA. 

First  group — Plesiopina. 
Pseudobranchiffi  present :  ventral  with  four  rays. 

1.  Plesiops.  Pseudobranchise.  None  of  the  bones  of  head  serrated.  Villiform  teeth  in  jaws  and  palate,^ 

none  on  tongue.  The  first  one  or  two  of  the  ventral  rays  elongated  and  bifid.  Red  Sea,  through  those  of 
India  to  the  Malay  Archipelago. 

Second  group — Nandina. 
Pseudobranchise  absent :  ventral  with  five  rays. 

2.  Badis.  None  of  the  bones  of  head  serrated.  ViUiform  teeth  in  jaws,  palate,  root  of  tongue  and  roof 

of  cavity  of  mouth.     Fresh  waters  of  India  and  Burma. 

3.  Nandtis.  Opercles  may  be  serrated  or  armed.  Villiform  teeth  in  jaws,  palate,  root  of  tongue  and  cavity 
of  mouth.     Fresh  waters  of  India  and  Bui-ma. 

4.  Pristolepis.  Opercles  serrated  or  armed.  Villiform  teeth  in  jaws  and  palate,  with  globular  crowns  at 

the  root  of  tongue  and  roof  of  cavity  of  mouth.    Fresh  waters  of  India,  Burma,  Siam  to  the  Malay  Archipelago. 

'  First  group — Plesiopina. 
Pseudobranchiae  present :  ventral  with  four  rays. 

Genus,  I — Plesiops,  Cuv. 

PJiaropteryx,  Rupp. 

BrancMostegals  six :  pseiidobranchice.  Body  oblong  and  compressed.  Mouth  moderately  protractile.  JVoJie 

of  the  hones  of  the  head  serrated.  Villiform  teeth  on  the  jaws,  vomer,  and  palatines,  none  on  the  tongue.  Eleven  to 

tioelve  spjines  in  the  dorsal  fin,  three  in  the  anal :  ventral  with  one  spine  and  four  rays,  the  outer  ones  being  elongated 

OAid  bifid.  Scales  cycloid,  of  moderate  size.  Lateral-line  interrupted.  Air-vessel  present.  Pyloric  appendages absent. 

Geographical  distribution. — Red  Sea,  through  those  of  India  to  the  Malay  Archipelago. 

SYNOPSIS  OF  INDIVIDTJAL  SPECIES. 

1.  Plesiops  nigricans,  D.  ̂   |-,  A.  f ,  L.  1.  23-28.     Each  scale  on  the  body  with  a  blue  central  spot :  a  large 

*  Dr.  Giinther's  classification  is  adhered  to  for  reasons  stated  in  note  at  p.  2. 
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black  blue-edo-ed  ocellus  on  the  opercles,  a  blue  line  along  tlic  dorsal  and  anal  fins  -wbicli,  as  well  as  tbe  caudal, 
have  a  lio-ht  edo-e :  blue  spots  on  soft  dorsal,  anal  and  caudal  fins.  Eed  Sea,  through  those  of  India  to  the 
Malay  Archijjelago. 

1.    Plesiops  nigricans,  Plate  XXXI,  fig.  5. 

Plmropteryx  nigncans,  Rupp.  Atl.  p.  lo,  t.  iv,  f.  2,  and  N.  W.  Fische,  p.  5. 

Plesiops  ccendeo-Uneatus,  Riipp.  N.  W.  Fische,  p.  5,  t.  ii,  f.  5  ;  Sleeker,  Amboina,  iii,  p.  IIC  ;  Giinther, 
Catal.  iii,  p.  363. 

FJvslops  melas,  Bleeker,  Verh.  Bat.  Gen.  xxii,  Bali,  p.  9. 
I'hsiops  coralUcola,  (K.  and  v.  H.)  Bleeker,  Sumatra,  ii,  p.  280;  Gunther,  Catal.  iii,  p.  364;  Day,  Proc. 

Zool.  Soc.  1870,  p.  685 ;  Kner,  Novara  Fische,  p.  214. 

Fleslops  nirjricans,  Giinther,  Catal.  iii,  p.  363;  Klunz.  Verh.  z.  b.  Ges.  Wien,  18^,  p.  517. 

B.  vi,  D.  J.l,  P.  21,  V.  1/4,  A.  f,  C.  16,  L.  1.  23-28,  L.  tr.  21/10. 

Length  of  head  from  4/15  to  1/4,  of  pectoral  2/11,  of  caudal  2/9,  height  of  body  2/9  of  the  total  length. 

Eyes— diameter  1/4  to  1/5  of  length  of  head,  3/4  to  1  diameter  from  end  of  snout,  and  1  apart.  Snout  obtuse. 

The  ma.xilla  reaches  to  behind  the  posterior  edge  of  the  orbit.  Tee^/i— vUUform  in  the  jaws,  vomer  and 

palatines,  none  on  the  tongue,  the  outer  row  of  teeth  in  the  upper  jaw  are  usually  slightly  enlarged.  Fins— 
dorsal  spines  much  shorter  than  the  rays,  the  iuterspinous  membrane  (which  extends  beyond  the  tips  of  each 

spine)  deeply  emarginate,  soft  portion  of  the  fin  and  also  of  the  anal  pointed  :  two  outer  ventral  rays  elongated  : 

third  anal  spine  the  longest  :  caudal  pointed.  Sca/es— finely  ctenoid  in  the  last  half  of  the  body.  Colours— 
brownish,  each  scale  on  the  body  with  a  blue  centa-e,  some  of  those  on  the  shoulder  and  head  with  several  blue 

spots.  Opercle  with  a  large  black  blue-edged  ocellus.  A  blue  band  along  the  dorsal  and  anal  fins :  dorsal, 

caudal  and  anal  with  a  white  margin  :  soft  dorsal  and  anal  with  blue  streaks  in  the  du-ection  of  the  rays,  they 

are  also  present  on  the  caudal  but  in  the  form  of  ti-ansverse  blotches. 

Eahitat.— 'From,  the  Red  Sea,  through  those  of  India  to  the  Malay  Archipelago  and  beyond.  It  is  very 
common  at  the  Andaman  islands,  attaining  at  least  6  inches  in  length. 

Second  group — Nandina. 
Pseudobranchise  concealed  or  absent :  palatine  and  vomerine  teeth :  ventral  with  five  rays. 

Genus,  2 — Badis,  Bleeker. 

Branchiostegals  six  :  pseudohrancliim  apparently  absent.  Eyes  lateral.  Month  protractile.  Opercle  ivith  one 

sharp  spine,  none  of  the  other  hones  of  the  head  armed.  Villiform.  teeth  on  the  jaws,  vomer  and  palatines,  absent 

from  the  tongue.  A  single  dorsal  fin,  the  spinous  portion  being  of  much  greater  extent  than  that  of  the  soft:  anal 

with  three  spines,  its  rayed  portion  similar  to  that  of  the  dorsal.  Scales  ctenoid,  of  moderate  size.  Lateral-line 
interrupted  or  absent.     Air-vessel  large  and  simple.     Pyloric  appendages  absent. 

Geographical  distribution. — Fresh  waters  of  the  hUls  and  plains  of  India  and  Burma. 

Hamilton  Buchanan  observed  of  his  two  species  of  Badis,  that  "the  two  following  species  I  refer  to  the 

genus  Lahrus,  although  their  almost  total  want  of  teeth  would  perhaps  require  theii-  forming  a  distinct  genus. 
Notwithstanding  the  form  of  their  taU  fins,  they  approach  nearer  the  Lahrus  malapterus  of  Bloch,  {Ichth.  t.  ix, 

p.  26,  pi.  296,  f.  2)  than  to  any  other  fish  described  by  that  author,"  p.  70. 

SYNOPSIS   OF   SPECIES. 

1.  Badis  Buchanan!,  D.  ifrf',  A.  -j'y,  L.  1.  2(3-32  interrupted.  Purplish  and  banded,  or  irregularly 
spotted  or  blotched.     Fresh  waters  of  India  and  Burma. 

2.  Badis  dario,  D.  y,  A.  f,  L.  1.  26-30  absent.  Stone  colour,  with  several  dark  vertical  belts,  most  being 

in  the  posterior  half  of  the  body.     Bengal,  Behar  and  Western  ghauts. 

1.    Badis  Buchanani,  Plate  XXXI,  fig.  6. 

Labrus  badis.  Ham.  Buch.  Fish.  Ganges,  pp.  70,  368,  pi.  25,  fig.  23. 
Badis  Buchanani,  Bleeker,  Verh.  Bat.  Gen.  xxv,  t.  2,  f.  3 ;  Giinther,  Catal.  in,  p.  367. 

Kala-poo-ti-ah  and  Chiri,  Punj. :  Kundala  and  Ka-sundara,  Tel. :  Eahlee-poee  and  Bundei,  Ooriah:  Nabat 

and  Ban-doh-nee,  Assam. :  Pin-lay-nga-ba-mah  and  Nga-mee-loimg,  Bui-m. 

B.  vi,  D.  if:fj,  P.  12,  V.  1/5,  A.  ̂ '^,  C.  16,  L.  1.  26-32,  L.  tr.  2|/8. 

Length  of  head  2/9  to  1/5,  of  pectoral  1/5,  of  caudal  2/9,  height  of  body  2|  to  2/9,  in  the  jariety  figured, 

in  the  total  length.  Form  of  body  an  elongated  oval,  sides  compressed,  i^z/es— diameter  3f  (3/11)  of  the 

length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  1  apart.  The  maxilla  reaches  to  below  the  front  edge 

of  the  orbit :  lower  jaw  slightly  the  longer.  Teef/i— viUiform  in  jaws,  vomer  and  palatines,  also  on  pre-sphenoid 

and  epi-hyal.  Fins— sjiines  somewhat  slender,  the  soft  portion  of  the  fin  rather  elevated  and  pointed :  anal 

spines  short,  its  soft,  portion  similar  to  that  of  the  dorsal :  caudal  pointed.  Variations,  as  in  other  Acanthopte- 

rygian  fresh-water  fishes,  exist  in  the  number  of  spines  and  rays ;  in  Bengal  and  Madi-as  the  formula  is  generally 

D.  'f:;-',  A.  -B-^y,  L.  1.  20-28,  but  in  Assam  and  Barma  it  is  mostly  as  follows:  D.  V'tV>  A.  f,  L.  1.  28-33. 
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Scales — ctenoid,  extending  over  the  body  and  head,  there  are  two  or  three  small  rows  along  the  bases  of  the 
dorsal  and  anal  fins,  and  some  minute  ones  are  often  present  on  the  rays  of  the  vertical  fins,  one  entire  row 

exists  between  the  highest  portion  of  the  lateral-line  and  the  small  scales  along  the  base  of  the  dorsal  fin. 

Lateral-line — interrupted  below  the  posterior  extremity  of  the  dorsal  fin.  Air-vessel— large,  with  thin  walls. 

Colotus — subject  to  great  variation.  In  India  proper,  including  the  Punjab  and  Sind,  the  body  is  variegated 

with  alternate  belts  of  black  and  gi-een;  but  in  old  fishes,  especially  if  captured  in  dii-ty  water,  these  bauds 
are  black  and  dirty  red.  On  each  shoulder  there  is  usually  a  bluish-black  spot,  another  is  often  present 

on  the  opercle,  and  a  third  at  the  base  of  the  caudal  fin.  In  specimens  from  Assam  and  Burma  a  different 

mode  of  colouring  obtains.  In  Assam,  in  the  variety  figured,  they  are  of  a  dull  red,  blotched  or  spotted  with 

black ;  but  in  Burma  these  spots  take  the  form  of  six  vertical  bands,  each  being  formed  by  four  transverse 

blotches  one  above  the  other ;  a  large  one  is  situated  on  the  shoulder,  and  another  on  the  side  of  the  free 

portion  of  the  tail :  all  the  vertical  fins  have  a  narrow  white  edge. 
JIahitat. — Fresh  waters  of  India  and  Bui-ma,  attaining  at  least  3^  inches  in  length.  I  obtained  several 

at  Mandalay  in  Upper  Burma  from  a  canal  which  was  being  baled  out. 

2.    Badis  dario. 

Lahrus  dario,  Ham.  Buch.  Pish.  Ganges,  pp.  72,  368. 
Badis  dario,  Giinther,  Catal.  iii,  p.  367. 
Kunhalcie,  Ooriah :  Kasoudara,  Tel. 

B.  vi,  D.  VS  P-  9,  V.  1/5,  A.  f,  C.  15,  L.  1.  26-30,  L.  tr.  11. 

Length  of  head  1/4,  of  caudal  nearly  1/4,  height  of  body  1/4  of  the  total  length.  Under  jaw  slightly 

the  longer.^  Eyes — diameter  1/3  of  length  of  head,  1/2  a  diameter  from  end  of  snout,  and  also  apart.  Teeth — 
minute  as  in  the  last  species.  jF/jis— dorsal  spines  slender,  the  soft  portion  as  well  as  of  the  anal  pointed : 

caudal  wedo'e-shaped.  Scales — rather  large.  Lateral-line — absent.  Colours — stone-colour,  with  several  black 

vertical  bands,  mostly  in  the  last  half  of  the  body ;  but  in  dirty  water  the  black  colour  extends  all  over. 
Eahitat. — Ponds,  rivers  and  ditches  in  the  northern  parts  of  Bengal,  Behar,  and  along  the  Western 

ghauts,  attaining  three  inches  in  length  :  it  is  eaten  by  the  natives. 

Genus,  3 — Nakdus,  Cuv.  and  Val. 

Bedula,  Gray. 

Branchiostegals  six  :  pseudobraneliim  absent.  Body  ohlong,  compressed.  Eyes  lateral.  IloutJi  very  protractile, 

its  cleft  deep.  Opercle  with  one  spine:  preopercle  serrated,  or  more  or  less  entire,  as  are  also  the preorhital,  sub-  and 

inter-opercles.  Teeth  villiform  on  the  jaws,  vomer,  palatines  and  tongue:  the  length  of  the  base  of  the  spinous  portion 

of  the  dorsal  fin  longer  than  that  of  the  rays:  anal  with  three  spines.  Scales  of  moderate  size,  ctenoid.  Lateral-line 
interrupted.     Air-vessel  large  and  simple.     Pyloric  appendages  absent. 

Geographical  distribution. — Fresh  waters  of  India,  Burma  and  Siam. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Nandus  marmoratus,  D.  \-}:{i,  A.  y^g-,  L.  1.  46-57.     Brown,  vertically  marbled  with  wide  darker  bands. 

This  species  shows  great  variation  in  accordance  with  the  localities  where  it  is  taken,  the^  serrations  on  the 

bones  of  the  head  being  usually  exceedingly  indistinct  or  even  absent  in  specimens  obtained  in  Sind  and  India 

as  far  as  Calcutta.  But  in  Assam  a  considerable  difi'erence  is  perceptible,  as  most  of  the  specimens  have  both 

limbs  of  the  preopercle  and  also  the  lower  edges  of  the  sub-  and  inter-opercles  sen-ated,  sometimes  rather 
coarsely  so. 

1.    Nandus  marmoratus,  Plate  XXXII,  fig.  1. 

Coins  nandus,  Ham.  Buch.  pp.  'J6,  370,  pi.  30,  fig.  32  ;  McClell.  Cal.  J.  N.  Hist,  ii,  p.  574. 

Nandus  marmoratus,  Cuv.  and  Val.  vii,  p.  482,  pi.  207 ;  Cantor,  Catal.  p.  17  ;  Jerdon,  Madras  J.  L.  and 

Sc.  1848,  p.  141 ;  Giinther,  Catal.  iii,  p.  367 ;  Day,  Fish.  Malab.  p.  128 ;  Bleaker,  Nandioides,  p.  3. 
Bedula  HamiUonii,  Gray  and  Hardw.  111.  In.  Zool.  ii,  pi.  88,  f.  3  (from  H.  B.  Ms.) 
Mootahree,  Mai. :  Bodosi  and  Gossiporah,  Ooriah  :  Vaadhul,  Hind.  :  Septi,  Tel.  :  Latha  and  Gudtha,  Beng. : 

Mussoassah,  Punj.:  Gad-gud-di  and  Bad-vaad-hi,  Assam. 

B.  vi,  D.  ■HIH,  P.  16,  V.  1/5,  A.  y?^,  C.  15,  L.  1.  46-57,  L.  r.  :^t:f  J,  L.  tr.  5|-6/17-20,  Vert.  24. 

Length  of  head  1/3,  of  pectoral  2/15,  of  caudal  1/6  to  2/11,  height  of  body  1/3  to  3/10  of  the  total 

length.  ii7i/es— diameter  1/5  to  1/6  of  length  of  head,  rather  above  1  diameter  from  end  of  snout,  and  1  apart. 

The  profile  over  the  orbit  is  rather  concave,  whilst  the  abdominal  is  not  so  convex  as  that  of  the  dorsal.  Pre- 

maxillaries  very  protrusible,  reaching  to  one  diameter  behind  the  posterior  border  of  the  orbit.  The  posterior 

extremity  of  the  maxilla  reaches  to  some  distance  behind  the  eye.  Preopercle  may  be  entire,  only  finely  serrated 

at  its  angle,  or  serrated  along  both  limbs  :  the  sub-  and  inter-opercles  likewise  may  be  entire,  serrated  along 

their  approximating  portions  or  in  their  whole  extent.  Preorbital  with  some  minute  serrations  or  entire. 

■  Teeth— in  villiform  bands  in  the  jaws,  in  an  elongated  band,  widest  at  either  extremity,  on  the  tongue ;  in  a 

narrow  row  on  the  palatines  and  in  a  ̂ -shaped  band  on  the  vomer,  in  some  cases  "  intermixed  with  these  m  each 

jaw  are  several  sharp  teeth  of  a  larger  size."  (Ham.  Buch.  1.  c.)     Puts— dorsal  spines  rather  strong,  their  base 
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occupying  ratlier  above  tliree-fourths  of  the  lengtli  of  the  fin  and  are  receivable  into  a  gi-oove,  interspinons 

membrane  deeply  emarginate,  soft  portion  of  the  fin  similar  to  that  of  the  anal  and  almost  square  :  anal  spines 

of  moderate  strength  the  central  one  the  longest  and  equal  to  two-thirds  the  length  of  the  rays  :  caudal  cut 

nearly  square.  ,S'«(Zes— rather  smaller  on  the  nape  than  on  the  body,  some  extend  over  the  bases  of  the  dorsal 

and  anal  rays',  an  enlarged  one  at  the  angle  of  the  ventral  fin  and  another  between  the  two  ventrals.  Lateral. 
//„, .—interrupted  at  about  the  36th  scale.  C'o?OMrs— greenish-brown  with  brassy  reflections,  vertically  marbled 

with  three  broad  patchy  bands,  and  a  fourth  crosses  the  free  portion  of  the  tail,  or  occasionally  there  exists  a 

black  blotch  there,  some  narrow  dark  bands  radiate  from  the  eye.  Narrow  bands  of  spots  across  the  soft 

portions  of  the  dorsal,  anal,  and  the  caudal  fins. 

In  Assam  and  to  the  east  of  Bengal,  as  already  observed  (p.  1-29),  the  bones  of  the  head  are  more 
strono-ly  serrated  than  is  usually  seen  in  the  other  parts  of  India. 

°  Blceker  has  discriminated  between  the   Navdus  marmoratiis  C.  V.  of  India,  and  the  N.  nelidosus.  Gray 
and  Hardw.  which  inhabits  the  islands  of  the  Sound.    Of  this  latter  he  observes  amongst  other  peculiarities  that 

its  scales  are  |f:-P-,  being  much  fewer  in  number  than  in  N.  marmoratus.     In  examining  10  specimens  of  this 
latter  I  find  as  follows  :  ,   „  „  „  ̂   - 

Five  from  Madras  and  Malabar  L.  r.  |f,  |i,  -J|,  %%,  -11,  L.  tr.  5|-6/I7-20. 

Five     „      Assam      ....     L.  r.  |f,  ̂ -f,  M,  |i,  ff ,  L.  tr.  .5i-6/18-l'.t 
Bal'dat.—Yi-csh  and  brackish  waters  of  India  and  Burma,  attaining  at  least  7  inches  m  length.  It  is 

common  in  ditches  and  inundated  fields  where  it  preys  on  small  Cijijrinidce.     It  is  exceedingly  tenacious  of  life. 

Genus,  4— Pristolkpis,  Jerdon  (1848). 

Catopra,  Bleeker  (18.i;l)  :  Paranandus,  Day. 

Branchiosterjah  six :  pseudohrancMce  absent.  Eyes  lateral.  Month  moderately  protractile.  Opercle  with  two 

jlat  (generally  hifid)  spines :  preopercle  and  preorbital  mostly  serrated.  Teeth  viUiform  on  the  jaus  and  palate,  viUiform 

'or  (jlohidar  on  the  vomer,  obtusely  globular  on  the  base  of  the  tongue,  on  the  roof  of  the  cavity  of  the  mmith  (pre- 
sphenoid),  and  sometimes  on  the  vomer.  Anal  fin  with  three  or  four  spines.  Scales  ctenoid,  large,  extended  on  to  the 
int&rhranchial  membrane.     Lateral-line  interrupted.     Pyloric  appendages  two. 

Geographical  distribution.— Fresh  waters  of  the  plains  and  hills  of  India,  Burma,  Siam  and  the  Malay 

Archipelago  :  those  with  viUiform  teeth  in  the  adult  on  the  vomer  would  appear  to  belong  to  India  proper : 

those  with  globular  teeth  on  that  bone  to  Bmma  and  the  Eastwards. 

SYNOPSIS  OF  SPECIES. 

A.     With  viUiform  teeth  on  vomer  (Paranandus). 

1.  Pristolepis  marginatus,  D.  -Lf:f|,  A.  |,  preorbital,  preopercle,  sub-  and  inter-opercles  serrated.  Wyna:
id. 

2.  Pristolepis  Malabaricus,  D.  Tiin^  ̂ -  I-     Malabar  ghauts  descending  to  the  plains. 

B.    With  globular  teeth  on  vomer  (Catopra). 

3.  Pristolepis  nandioidt's,  D.  ̂ :\i,  A.  f .    Burma  and  to  the  East  as  far  as  the  ilalay  Ai-chipelago. 

A.     With  viUiform  teeth  on  the  vomer  (Paranandus). 

1.    Pristolepis  marginatus. 

Jerdon,  Madras  Journal,  Lit.  and  Sc.  1848,  p.  141,  and  Ann.  and  Mag.  Nat.  Hist.  18G.5,  xvi,  p.  2
98; 

Day,  Pishes  of  Malabar,  p.  131.  . 

Catopra  tetraeanthus,  Giinther,  Proc.  Zool.  Soc.  1862,  p.  192,  pi.  xxvi,  fig.  B. 

B.  vi,  D.  H:1I.  P-  14,  V.  1/5,  A.  -J,  L.  r.  ff,  L.  tr.  3|/I1. 

Len<Tth  of  head  3\  to  3|,  of  caudal  1/5,  height  of  body,  3f  in  the  total  length.  i>6— diamet
er  3i  to  3= 

of  leno-th  of  head,  1  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Length  of  head  rath
er  exceeds 

its  height  Lower  iaw  very  slightly  the  longer:  premaxillaries  reach  to  opposite  the  anterior  margi
n  oi  the 

orbit -"the  maxilla  to  below  the  front  edge  of  the  eye.  Preopercle  serrated  at  its  angle  and  also  tor  a  shor
t 

distance  along  its  vertical  border  :  sub-  and  inter-opercles  likewise  with  some  serrations  at  the
n-  approximating 

an'o-les  ■  opercle  with  two  flat  spines,  the  lower  of  which  may  be  bifid  :  preorbital  sometmies  rather  strongly 
s-n-ated  Teef/t -villi f.jrm  in  the  jaws,  with  an  outer  rather  widely  placed  row  of  curved  ones  :  vi

llitorm  teeth 

on  the  Vomer  and  palatines,  and  granular  at  the  root  of  the  tongue  and  on  the  roof  of  
the  cavity  oi  the 

mouth  (pre-sphenoid).  2^//is-dorsal  spines  rather  strong,  increasing  m  length  to  the  
iittli :  three  last  anal 

snines  of  about  the  same  length  :  caudal  rounded.  Scales— two  entire  and  two  half  r
ows  between  the  lateral, 

line  and  the  base  of  the  dorsal  fin  :  13  rows  between  the  base  of  the  ventral  and  that  of  th
e  dorsal  fan.  Lateral- 

?,-»e -interrupted  opposite  the  last  third  of  the  soft  dorsal  on  the  twenty-first  scale,     tolou
rs—as  m  the  next 

^^'''''^'Ealitat.-This  form,  originally  described  by  Jerdon,  was  obtained  from  the  "  river  of  Manontoddy, 
flowing  into  the  Cauvery  :  in  the  Cotiaddy  river  in  North  Malabar,  and  in  the  stream  

that  runs  near  Canote 

in  the  same  district."      I  have  obtained  one  in  Malabar  3f  inches  in  length,  with  the  P.  Malabancus.      I 
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believe  it  to  he  ratlier  an  elongated  variety  of  the  next,  but  for  the  present  leave  them  distinct.  Dr.  Jerdon 

felt  so  satisfied  that  the  fish  he  described  was  the  Gatopra  Malahnnm,  Giinther,  and  I  obtained  so  many 

specimens  from  Malabar,  all  but  one  however  with  merely  three  anal  spines,  that  I  accepted  his  opmion  that  a 

misprint  had  occurred.  The  two  original  specimens  of  tetracanthus  are  in  the  British  Museum,  having  been 

received  without  any  indication  of  their  habitat  from  the  E.  I.  Museum,  it  is  therefore  open  to  enquiry  whether 

they  might  not  be  Jerdon's  types.     This  fish  is  said  to  attain  a  considerably  larger  size  than  4  inches  m  length. 

2.    Pristolepis  Malabaricus,  Plate  XXXII,  fig.  2. 

Gatopra  Malabariaa,  Giinther,  Ann.  and  Mag.  Nat.  Hist.  18G4,  p.  375  ;  Day,  Proc.  Zool.  Soc.  1865,  p.  30. 
Nandus  Malabaricus,  Day,  Fish.  Mai.  p.  13<J,  pi.  viii. 
GhuticJd,  Mai. 

B.  vi,  D.  Ti-H.  P-  14-1-5,  V.  1/5,  A.  f ,  C.  16,  L.  1.  25-27,  L.  r.  fjlj^-,  L.  tr.  3i/ll,  Vert.  13/11. 

Lentrth  of  head  4/13  to  1/4,  of  pectoral  1/4  to  2/9,  of  caudal  2/9,  height  of  body  2/5  to  4/9  of  the  total 

leno-th.  B^e.s— diameter  2/7  of  length  of  head,  1  diameter  from  end  of  snout  and  also  apart.  Body  compressed, 

a  considerable  rise  to  the  dorsal  fin  :  head  as  high  as  long  :  jaws  equal  in  front ;  the  premaxillaries  reach 

posteriorly  to  opposite  the  first  third  of  the  orbit ;  the  maxilla  reaches  to  a  little  behind  the  front  edge  of  the 

eye.  Prcopercle  with  its  vertical  limb  roughened,  in  some  cases  serrated,  most  strongly  so  at  its  angle  :  sub- 

and  inter-opercles  with  some  fine  serrations  at  their  approximating  portions.  Opercle  with  two  sharp  flat 

spines  which  are  generally  bifid  :  preorbital  entire.  Tee;!//.— villiform  in  the  jaws,  with  the  outer  row  somewhat 

enlaro-ed,  some  specimens  have  merely  two  or  four  teeth  enlarged  in  the  lower  jaw,  and  standing  rather  m  front 

of  the  remainder  :  vomer  and  palatines  with  small  vilUform  teeth  ;  the  presphenold  has  small  teeth,  all  but  the 

outer  row  of  which  have  rounded  crowns,  and  there  are  some  of  the  same  description  at  the  root  of  the  tongue 

on  the  epi-  and  cerato-hyals,  those  on  the  cerato-hyal  having  rounded  crowns,  the  outer  row  bemg  somewhat 

smallest  and  pointed,  they  do  not  extend  so  far  forwards  as  in  the  P.  nandioides,  neither  are  the  middle  ones  so 

large  :  villiform  teeth  on  both  superior  and  inferior  pharyngeals.  J't/i.s— dorsal  spines  ratlier  stout,  shorterthan 

the  rays,  increasing  in  length  to  the  third  and  having  a  groove  for  their  reception  along  their  base,  interspmous 

membrane  somewhat  deeply  emarginate  :  second  anal  spine  thickest  but  not  quite  so  long  as  the  third,  a  groove 

alone  their  base  :  caudal  rounded.  LaieraZ-Zme— interrupted,  ceasing  opposite  the  fourth  ray  on  the  twenty- 

first'scale,  commencing  again  in  the  centre  of  the  side  below  the  last  ray,  there  are  two  entire  and  two  half  rows 
between  the  lateral-line  and  base  of  the  dorsal  fin,  and  13  between  the  ventral  and  base  of  the  dorsal. 

Colours— vi?ie-green  with  purplish  reflections,  fins  with  lighter  edges  :  caudal  with  a  white  outer  margin.  In 

some  specimens  the  fish  is  vei'tically  banded. 
Bahitat.—Gh&Mts  of  Western  India,  where  it  seems  to  prefer  clear  and  rapid  streams,  attaining  at  least 

6  inches  in  length. 

B.     With  globular  teeth  on  the  vomer  (Gatopra) . 

3.    Pristolepis  fasciatus,  Plate  XXXII,  fig.  3. 

Gatopra  fasdata,  Bleeker,  Borneo,  p.  65,  and  Nandioides,  p.  7,  fig.  2;   Giinther,  Catal.  iii,  p.  368. 

Gatopra  nandioides,  Bleeker,  Solerop.  &c.  1851,  p.  172 ;  Giinther,  Catal.  iii,  p.  368 ;  Day,  Proc.  Zool.  bcc. 
1869,  p,  615. 

Gatopra  Siamensis,  Giinther,  Proc.  Zool.  Soc.  1862,  p.  191,  pi.  xxvi,  fig.  A. 

B.  vi,  D.  \iZ\i,  P.  15,  V.  1/5,  A.  I,  C.  14,  L.  1.  26-28,  L.  r.  M,  L-  tr-  4^/12,  Csbc.  pyl.  2. 

Lenoih  of  head  from  4/13  to  4/15,  of  pectoral  1/5,  height  of  body  2]-  to  2^  in  the  total  length.  Eyes— 

diameter  nearly  1/4  of  length  of  head,  1  diameter  from  end  of  snout,  and  1|-  apart.  Head  as  high  as  long. 
Snout  in  the  adult  convex ;  body  oblong,  compressed,  the  dorsal  profile  rising  considerably  to  the  base  of  the 

dorsal  fin.  The  maxilla  reaches  to  below  the  first  third  of  the  orbit.  Preorbital  and  preopercle  rather  strongly 

serrated ;  fine  serrations,  which  may  be  absent,  on  the  contiguous  portions  of  the  sub-  and  inter-opercles  :  two 

sharp  flat  spines  on  the  opercle,  mostly  bifid,  and  the  lower  the  larger.  Teei/t— villiform  in  jaws  and  palatines, 

globular  on  vomer,  base  of  tongue  and  roof  of  the  cavity  of  the  mouth,  at  the  base  of  the  tongue  they  extend 

forward  nearly  to  its  anterior  extremity.  In  the  young,  G.  Siatnensis,  the  vomerine  teeth  are  not  quite 

so  blunted  as  they  become  in  the  adult.  Fins— dorsal  spines  strong,  interspinous  membrane  deeply 

emarginate,  central  rays  the  longest :  second  anal  spine  the  strongest  but  not  so  long  as  the  third :  caudal 

rounded.  Lateral-line— mtervu-ptei  opposite  the  posterior  end  of  the  dorsal  fin,  being  continued  on  tho 

third  row  of  scales  below  it.  Air-vessel-laTge.  Scales— ionr  entire  rows  between  the  lateral-lme  and  base  of 

the  dorsal  fin,  and  16  or  17  between  the  bases  of  tlie  ventral  and  dorsal.  Gaxal  appendages —two.  Golours— 

dull  greenish,  having  a  deep  black  spot  in  the  axilla  and  over  the  upper  part  of  the  base  of  the  pectoral  fin, 
which  otherwise  is  yellow :  the  other  fins  slate  coloured. 

Four  specimens  were  procured  in  Burma  varying  from  4^0  to  8  inches  in  length.  A  small  one  from 

Prome  had  only  12  dorsal  spines,  but  otherwise  no  difi'erence  was  perceptible.  Two  from  Sittang  had  each 
13  spines :  the  immature  is  banded.  I  have  likewise  a  specimen  3^  inches  long  from  Siam,  collected  by  Dr.  v. 
Mertens,  its  opercular  spines  are  not  bifurcated. 

ffaSifai.— Fresh- waters  of  Burma,  Siam,  and  the  Malay  Archipelago. 

s  2 
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Family,  Y— SPARIDiE,  Cuv. 

Sqvrnriiju'iuicn,  pt.  CuV. :   ChcPtixhriitiJn;  pt.  Richards. 
Branchiostegals  from  five  to  seven :  pseudobranchisB  v?ell  developed.  Body  oblong  and  compressed. 

Eyes  of  moderate  size,  lateral.  Mouth  in  front  of  snout,  having  a  lateral  cleft.  Bones  of  the  head  with  a 

rudimentary  muciferous  system.  No  teeth  on  the  palate  (except  in  Genus  I'lmeleptt-nis)  -.  more  or  less  broad 
and  cutting  or  conical  teeth  in  front  of  the  javrs,  or  a  lateral  series  of  molars,  or  both  conjoined.  A  single 
dorsal  fin  formed  by  a  spinous  and  soft  portion,  their  bases  being  of  nearly  equal  extent;  anal  with  three 
spines:  lower  pectoral  rays  generally  branched,  but  not  so  in  some  genera  :  ventrals  thoracic,  with  one  spine 
and  five  rays.    Lateral-line  continuous,  not  extending  on  to  the  caudal  fin.    Scales  cycloid  or  minutely  ctenoid. 

Geof/ra]jliical  Jisti-ihatiuii,. — Seas  of  temperate  and  ti-opical  regions,  some  entering  fresh  waters. 

SYNOPSIS    OF    GENERA. 

First  group — Cantharina. 
Broad  cutting  teeth  in  front  of  the  jaws  :  no  molars  :  palate  edentulous.  Lower  pectoral  rays  branched. 

1.  CreuideiLs.  One  or  more  rows  of  broad  cutting  teeth  and  with  a  posterior  band  of  granular  ones  :  no 
pointed  lateral  tooth.     Scales  on  cheeks  and  opercles,  none  on  the  vertical  fins. 

Second  group— Sargina. 
Cutting  teeth  in  front  of  jaws :  no  molars.    Lower  pectoral  rays  simple. 

2.  Sanjics.     Molar  teeth  in  several  rows  along  the  sides  of  the  jaws. 

Third  group — Pagrina. 

Cutting  teeth  in  front  of  the  jaws  and  molars  along  the  sides. 
3.  LetJirlnus.     No  scales  on  the  cheeks. 

4.  HpJuewdon.     Scales  on  cheeks.     Canine  teeth  and  a  single  row  of  molars. 
5.  Pri'jrus.     Scales  on  cheeks.     Canine  teeth,  two  rows  of  molars  in  the  upper  jaw. 
6.  Chriisopltrys.     Scales  on  cheeks.     Canine  teetli.  tui-ee  or  more  rows  of  molars  in  the  upper  jaw. 

Fourth  group — Pimelepterina.* 
Cutting  teeth  in  front  of  the  jaws,  and  teeth  on  the  palate. 

fiiiieLejjterus,  as  defined  above. 

First  group — Cantharina. 

Broad  cutting  teeth  in  front  of  the  jaws  :  no  molars :  palate  edentulous.    Lower  pectoral  rays  branched. 

Genus,  1 — Ceenidens,  Ciw.  and  Val. 

Branchiostegals  five :  pseudobranchice.  One  or  two  rows  of  broad  teeth  in  both  jaivs,  with  their  cutting  edges 

crenulated:  a  hand  of  granular  teeth  posteriorly  hut  no  ̂ minted  lateral  ones:  neither  molars  nor  vomerine  teeth.  A 

single  dorsal  with  eleven  spines  which  can  he  received  into  a  groove  :  three  anal  «j)»ies  ;  loiver  pectoral  rays  branched. 

Scales  ctenoid,  of  moderate  sixe,  covering  cheeks  and  opercles,  hut  not  the  vertical  fins.  Air-vessel  simple.  Fyloric 
appendages  in  small  nmnhers. 

Qeographical  distribution.— Ued  Sea,  coasts  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

SYNOPSIS  OF  SPECIES. 

1.  Crenidens  Indicus,  D.  fa:i|,  A.  ̂ :'-^,  L.  1.  53-57,  L.  tr.  7/13,  Ca3c.  pyl.  5.  Dorsal  spines  very  strong. 
Greyish,  fins  black.     Red  Sea  and  seas  of  India. 

2.  Crenidens  ForsMlii,  D.  W,  A.  ̂   l,  L.  1.  52-54,  L.  tr.  5/15,  Ca3c.  pyl.  3.  Dorsal  spines  comparatively 
weak.     Silvery,  fins  grey.     Red  Sea  and  seas  of  India. 

1.    Crenidens  Indicus,  Plate  XXXII,  fig.  4. 

Day,  Report  on  the  Sea  Fish  and  Fisheries  of  India,  Nov.  15th,  1873,  p.  clsxxvi.  No.  184. 
?  Crenidens  Forskiilii,  Kner,  Novara  Fische,  p.  74. 

*  Klunzinger,  in  Iiis  elaborate  pafiei-  on  the  Fishes  of  the  Red  Sea,  considers  this  group  as  distinct  from  the  Sparidw. 
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Crenidens  macracantluis,  Giintlier,  Ann.  and  Mag.  Nat.  Hist.  Nov.  1874,  p.  368. 
Keen-see,  Belooch. :   Oohiii,  Tarn. 

B.  V,  D.  fa:H,  P.  1.5,  V.  1/5,  A.  ̂ '^,  C.  17,  L.  1.  53-55,  L.  tr.  7/13,  Cajc.  pyl.  5. 

Length  of  head  1/4  to  2/9,  of  caudal  about  1/5,  height  of  body  4/11  to  1/4  of  the  total  length.  Ei/es— 
diameter  2/7  to  1/3  of  length  of  head,  1  to  IJ  diameters  from  end  of  snout,  and  1  apart.  Form  of  body  oval 

and  compressed  :  a  slight  swelling  above  the  eyes.  The  maxilla  reaches  to  below  the  front  edge  of  the  orbit. 

Preorbital  broad,  scaleless,  occasionally  notched  on  its  lower  margin  to  receive  the  extremity  of  the  maxilla. 

Opercle  with  a  soft  point.  Teeth — a  compressed  row  in  the  front  of  either  jaw,  eight  in  the  upper,  each  bemg 
lobed  at  the  sides,  behind  this  row  are  three  more  of  the  same  character  but  smaller  in  size  and  more  in  number ; 

in  laro-e  specimens  there  may  be  some  with  rounded  crowns  in  the  inner  row  :  in  the  mandible  there  are  ten  in 

the  front  row  smaller' in  size  than  those  in  the  upper  jaw  each  haraig  about  five  notches,  behind  these  are  two 
or  three  rows  as  in  the  upper  jaw.  Fins — dorsal  spines  strong,  the  fourth  which  is  the  longest,  equalling  2/5 

to  1/3  in  the  height  of  the  body,  they  are  alternately  wider  on  one  side.  Pectoral  extending  to  above_  the  base 

of  the  anal :  second  anal  spine  strong  and  nearly  or  quite  as  long  as  the  foui-th  of  the  dorsal,  the  third  which 

is  weaker,  is  of  about  equal  length  :  caudal  emarginate.  Scales — two  or  three  rows  on  the  cheeks,  6^  or  5 
entii-e  and  2  half  rows  between  the  lateral-line  and  sixth  dorsal  spine,  17  rows  between  snout  and  base  of  dorsal 

fin,  and  9  or  10  between  base  of  ventral  and  lateral-line.  Colours — greyish-silvery,  the  scales  on  the  head  and 

anterior  portion  of  the  body  with  black  edges,  dark  lines  along  the  rows  on  the  body:  dorsal  and  anal  fins 

black  except  the  last  anal  ray  which  is  white  :  pectoral  yellow,  with  its  base  orange,  and  a  black  spot  in  axilla  : 
outer  two-thirds  of  ventral  black,  the  rest  bluish-white  :  caudal  dark  grey  with  a  black  edge. 

Jlahitat. — Very  common  along  the  Sind  coast  and  not  rare  at  Madras  :  attaining  at  least  12  inches  in 
length.     Also  found  at  Suez.     The  specimen  figured  is  from  Sind  and  10  inches  long. 

2.     Crenidens  Forskalii. 

Spams  crenidens,  Forsk.  Desc.  Anim.  p.  xv.  No.  19. 
Crenidens  ForsJcaKi,  Cuv.  and  Val.  vi,  p.  377,  pi.  1G2  quater ;  Ruppcll,  N.  W.  Fische,  p.  120  ;  Peters, 

Wieg.  Ai-ch.  1855,  p.  243 ;  Gunther,  Catal.  i,  p.  424. 
B.  V,  D.  H,  P.  15,  V.  1/5,  A.  ̂ .\y,  C.  17,  L.  1.  52,  L.  tr.  5/15,  Ca3c.  pyl.  3. 

Length  of  head  4i  to  4|,  of  caudal  4/21  to  1/5,  height  of  body  2f  of  the  total  length,  j^j/es— diameter 

2/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  A  swelling  over  the  anterior-superior 

angle  of  the  eye.  The  maxilla  reaches  to  below  the  anterior  nostril.  Preorbital  two-thirds  as  high  as  the  orbit 

is  wide.  Teeth — in  a  compressed  row  in  front  of  either  jaw  as  in  the  last  species  (G.  Indicus),  but  with  ten  in 

the  anterior  row  in  the  upper  and  twelve  in  the  lower  jaw.  Fins — dorsal  spines  rather  weak,  with  the  fourth 

slightly  the  longest,  and  rather  less  than  half  the  length  of  the  head  :  pectoral  much  longer  than  the  head,  but 

not  reaching  to  above  the  anal  spines,  which  latter  are  weak,  the  third  being  equal  to  two-thirds  of  the  length 

of  the  fourth  dorsal  spine,  and  not  quite  so  strong  as  the  second  :  caudal  forked.  Scales — 11  or  12  rows  between 
the  base  of  the  ventral  fin  and  the  lateral-line,  and  5^  or  four  entire  and  two  half  rows  between  the  lateral-line 

and  base  of  the  sixth  dorsal  spine.     Colours — silvery,  the  vertical  fin  being  rather  darker  than  the  body. 
Habitat. — Red  Sea,  seas  of  India,  Sind,  and  the  coast  of  Mozambique. 

Second  group — Sargina. 
Cutting  teeth  in  front  of  jaws :  no  molars.    Lower  pectoral  rays  branched. 

Genus,  2 — Saegus,  (Klein),  Cm. 

Bra7ichiostegals  five  or  six :  pseudohramhice.     Openxle  either  imarmed  or  with  a  blunt  point.     A  single  row  of 

cutting  teeth  in  the  front  part  of  the  jaws,  and  several  lateral  rows  of  rounded  molars.     A  single  dorsal  with  from  ten, 
to  thirteen  spines  receivable  into  a  groove  along  its  base:  anal  with  three.     Scales  finely  ctenoid,  of  moderate  size, 
covering  the  cheehs.     Air-vessel  sometimes  notched  anteriorly  and  posteriorly.     Pyloric  appendages  few. 

Geographical  distribution. — This  genus  has  a  wide  range,  being  found  in  the  Mediterranean,  Atlantic,  and the  Western  shores  of  India. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

Sargus  nod.  D.  -rl^^,  A.  ̂ V,  L.  1.  62-68,  L.  tr.  6/16.  Eight  flattened  and  compressed  incisors  in  either 

jaw.     A  black  spot  on  the  lateral-line  on  either  side  of  the  tail.     Red  Sea,  Beloochistan  and  Sind. 

1.    Sargus  noct.  Plate  XXXII,  fig.  5. 

(Ehren.)  Cuv.  and  Val.  vi,  p.  51  :  Riippell,  N.  W.  Fische,  p.  110;  Giinther,  Catal.  i,  p.  444;  Kkuiz. 
Verh.  z.  b.  Ges.  Wien,  1870,  p.  81. 

Keen-see,  Belooch. 

B.  vi,  D.  ̂ \^,  P.  15,  V.  1/5,  A.  ̂ \,  C.  17,  L.  1.  62-68,  L.  tr.  7-8/lG,  Ca^c.  pyl.  8  (5),  Vert.  10/13. 

Length  of  head  1/4  to  2/9,  of  caudal  1/5,  height  of  body  3/10  of  the  total  length.  Fyes—A\a.meicr 
1/3  to  1/4  of  the  length  of  head,  1^  to  l\  diameters  from  end  of  snout,  and  also  apart.     Dorsal  and  abdominal 
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profiles  about  equally  convex.  The  maxilla  reaches  to  below  the  front  edge  of  the  orbit :  snout  compressed,  lips 
rather  thick.  The  height  of  the  preorbital  equals  two-thirds  of  the  diameter  of  the  orbit,  preopercle  and 

preorbital  entire :  operele  with  a  blunt  point.  Teeth — eight  broad,  compressed,  rather  forwardly  directed 
incisors  in  either  jaw,  also  three  rows  of  rounded  molars.  Fins — dorsal  spines  of  moderate  strength,  increasing 

in  lentrth  to  the'  fourth,  which  equals  about  half  of  that  of  the  head,  the  rays  much  lower  than  the  spines. 
Pectoral  as  long  as  the  head;  ventral  does  not  reach  the  anus  :  second  anal  spine  strongest  and  longest,  equalling 

the  length  of  the  snout :  caudal  forked,  the  upper  lobe  usually  the  longer.  Scales — five  rows  between  the  eye 
and  the  angle  of  the  preopercle.  Colours — greyish-silvery,  fine  dots  on  the  scales,  forming  lines  along  the  centre 
of  each  row,  and  a  darkish  spot  at  the  base  of  the  pectoral :  a  black  blotch  with  a  silvery  lower  border  (lost  in  the 

adult)  on  the  lateral-Hne  between  the  end  of  the  dorsal  fin  and  the  base  of  the  caudal.  Fins — blackish,  except 
the  pectoral,  which  is  flesh-coloured,  and  the  caudal  which  has  an  orange  tinge.  Eyes. golden.  Young  v,'hh 
narrow  vertical  brown  lines  on  the  body. 

Habitat. — Red  Sea,  very  common  at  Suez,  to  the  coast  of  Sind,  attaining  at  least  12  inches  in  length. 

Third  group — Pagrina. 
Cutting  teeth  in  front  of  the  jaws  and  molars  along  the  sides. 

Genus,  3 — Lethrinus,  Cuv. 

Branch'ostegals  six:  psevdohrancliice.  ViUiform  teeth  in  the  anterior  portion  of  the  jaivs,  having  canines  in 
front  of  them :  lateral  teeth  in  a  single  row  and  cither  conical  or  with  rounded  crotvns  :  none  on  the  palate  or  tongue. 
Dorsal  fin  single,  receivable  into  a  sheath  at  its  base,  and  having  ten  spines  and  ni)ie  rays :  anal  with  three  spines. 
Scales  of  moderate  size,  none  on  the  cheeks.  Air-vessel  geiieralhj  notched  posteriorly  and  having  short  lateral  processes. 
Pyloric  appendages  feiv. 

Bleeker  in  Hs  revision  of  the  fishes  of  this  genus  offers  some  excellent  remarks.  The  Ldhrini  have  the 
same  number  of  spines  and  rays,  whilst  the  number  of  pierced  scales  along  the  lateral-line  only  varies  between 
about  4.5  and  50,  and  the  scaling  of  the  head  is  the  same  in  all.  One  would  imagine  that  specific  characters  might 
be  found  in  the  length  of  the  snout,  in  the  comparative  height  of  the  preorbital,  and  in  the  form  of  the  posterior 
teeth  in  the  jaws,  but  these  characters  have  merely  a  relative  value,  because  the  snout  becomes  more  elongated 
as  age  advances,  the  height  of  the  preorbital  increases,  and  the  rounded  molars  in  the  adult  are  occasionally  the 
remains  of  what  were  conical  and  pointed  teeth  in  the  j'oung.  The  same  variations  are  seen  as  to  colours,  the 
black  lateral  blotch  present  in  the  young  disappears  in  some  species  as  age  advances,  in  fact  the  vivid  colours  of 
immature  become  more  sober  and  uniform  as  age  increases.  The  best  characteristics  are  found  in  the  number 
of  rows  of  scales  between  the  lateral-line  and  the  dorsal  fin,  in  the  form  of  the  profile  :  in  the  relative  heights  of 
the  body  and  head,  and  in  the  strength  and  length  of  the  dorsal  and  anal  spines. 

Geographical  distribution. — Red  Sea,  East  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago  and 
beyond. 

SYNOPSIS  OP  SPECIES. 

A.     With  the  lateral  teeth  conical. 

1.  Lethrinus  rostratus,  D.  \f,  A.  |,  L.  tr.  6/16.  Height  of  body  1/4  of  the  total  length:  ej-es  2  to  2 1 
diameters  fi'om  end  of  snout.  Fourth  dorsal  spine  longest.  Olive-brown,  wdth  dark  bands  on  the  head,  and 
generally  a  dark  blotch  between  the  pectoral  fin  and  lateral-Una.  Red  Sea,  seas  of  India  to  the  Malay  Archi- 

pelago and  beyond. 
B.     With  some  or  all  of  the  lateral  teeth  molarform. 

2.  Lethrinus  cinereus,  D.  V*!  -A-  f,  L.  tr.  6/17.  Head  slightly  longer  than  high.  A  quadrangular  blotch 
between  the  pectoral  fin  and  the  lateral-line.     Seas  of  India. 

3.  Lethrinus  Icarwa,  D.  Vi  ̂ -  f.  L.  tr.  6/17.  Head  rather  higher  than  long.  A  blue  spot  on  each  scale, 
a  blood  red  edge  to  operele.     Seas  of  India. 

4.  Lethrinus  nebulosus,  D.  Vi  A.-  h  ̂-  tr.  6/16.  Head  rather  longer  than  high :  eyes  2^  diameters  from 
end  of  snout.     Bands  of  blue  and  yellow  spots.     Red  Sea  and  Indian  Ocean. 

5.  Lethrinus  opercularis,  D.  y,  A.  |,  L.  tr.  6/16.     Colours  as  in  kanoa.     Seas  of  India. 

6.  Lethrinus  ornatus,  D.  V^i  -A-.  |,  L.  tr.  6/15.  Head  as  high  as  long.  Eyes  H  diameters  from  end  of 
snout.  Several  longitudinal  bands  and  a  violet  one  across  the  base  of  the  pectoral  fin.  Andamans  to  the  Malay 
Archipelago. 

7.  Lethrinus  ramaje,  D.  V")  A.  f ,  L.  tr.  C/14.  Head  longer  than  high.  Eyes  2  diameters  from  end  of 
snout.     Olive,  with  yellowish  bands  and  a  violet  spot  in  the  axilla.     Red  Sea  and  Ceylon. 

8.  Lethrinus  harak,  D.  ̂ ■^,  A.  |,  L.  tr.  5^15.  Eyes  2  diameters  from  end  of  snout.  Head  as  high  as 
long.  An  oblong  black  blotch  below  the  lateral-line  opposite  the  middle  of  the  pectoral  fin.  Red  Sea  and  seas 
of  India. 

A.     With  the  lateral  teeth  conical. 

1.    Lethrinus  rostratus,  Plate  XXXIII,  fig.  1. 
(Kuhl.  and  v.  Hass.)   Cuv.  and  Yal.  vi,  p.  SOG ;  Bleeker,  Verh.  Bat.  Gen.  xsiii,  Spar.  p.  13  and  Revis. 

Leth.  p.  26  ;  Giinther,  Catal.  i,  p.  454. 
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Lethrinus  longirostris,  Playfair,  Fish.  Zanz.  p.  44,  pi.  vii,  fig.  2. 

B.  vi,  D.  V",  P-  13,  V.  1/5,  A.  I,  C.  19,  L.  1.  48-50,  L.  tr.  6/lC,  Csec.  pyl.  3. 

Length  of  head  3/11,  of  caudal  1/5,  height  of  body  1/4  of  the  total  length.  i?(/es— diameter  1/5  of 
length  of  head,  2|  diameters  from  end  of  snout,  and  Ij  apart.  Interorbital  space  nearly  flat :  snout  pointed 
and  compressed.  Length  of  head  1/4  more  than  its  height.  The  maxilla  reaches  to  nearly  below  the  front 
nostril.  Teeth — three  rather  small  curved  canines  in  front  of  the  upper  jaw,  and  a  small  one  on  either  side  of  the 
symphysis  of  the  lower  jaw  :  from  18  to  20  compressed,  conical,  and  pointed  teeth  along  either  ramus  of  the  lower 
jaw,  and  about  15  similar  ones  in  the  upper,  the  most  posterior  of  these  last  being  occasionally  a  little  rounded. 
Fim — dorsal  spines  rather  weak,  increasing  in  length  to  the  fourth  which  equals  one  third  of  the  height  of  the 
body  or  the  postorbital  length  of  the  head,  but  is  not  quite  so  long  as  the  rays  :  pectoral  as  long  as  the  head, 
exclusive  of  its  postorbital  portion  :  ventral  almost  reaches  the  anal  spines,  the  third  of  which  is  considerably 

longer  than  the  second  :  caudal  emarginate.  Scales — four  entire  and  2  half  rows  between  the  lateral-line  and 
base  of  sixth  dorsal  spine.  Colours — olive-brown  lightest  on  the  abdomen.  Head,  more  especially  superiorly, 
havincr  a  tinge  of  purple :  a  dark  brown  blotch  behind  the  posterior  superior  angle  of  the  eye  :  three  narrow 
dark  bands  pass  from  the  anterior  edge  of  the  eye  to  the  upper  jaw :  a  fourth  along  the  inferior  and  hind  edge 
of  the  eye  :  an  oblique  one  commences  on  the  opercle  and  crosses  to  the  angle  of  the  mouth  becoming  very  faint 
in  its  last  portion  :  a  large  blotch  on  the  opercle.  Inside  of  mouth  orange.  The  centre  of  each  scale  having  a 

blue  spot,  darkest  externally  :  about  eight  faint  vertical  bands  descend  fi'om  the  back  towards  the  middle  of  the 
body,  and  usually  a  dark  blotch  is  apparent  between  the  pectoral  fin  and  the  lateral-line.  A  black  spot  at  the 
base  of  each  dorsal  ray  and  the  fin  lightly  banded  :  ventrals  slate-coloured  :  some  indistinct  vertical  bands  on 
the  caudal. 

L.  Jiorehj,  C.  V.  vi,  p.  202,  is  said  to  be  closely  allied  and  very  similar  to  L.  f ran  at  as,  C.  V.,  the  first  has 

the  teeth  larger  and  more  rounded,  and  only  two  streaks  between  the  end  of  the  mouth  and  the  ej'e.  Its  back 
is  vinous  brown,  abdomen  white  and  the  dorsal  spotted  with  red.  The  eye  in  the  latter  is  only  1/3  the  length 
of  the  head,  rather  above  1  diameter  from  the  end  of  snout,  and  nearly  1  apart :  the  height  of  the  body  is 
about  1/3  of  the  total  length,  but  the  specimen  is  only  about  4s  inches  in  length. 

The  specimen  figui-ed  was  captui'ed  at  Bombay  and  is  12  inches  long. 
Habitat. — Red  Sea,  through  those  of  India  to  the  Malay  Archipelago  and  beyond. 

B.     With  some  or  all  the  lateral  teeth  molarform. 
2.    Lethrinus  cinereus. 

Cuv.  and  Val.  vi,  p.  293. 
?  Lethrinus  maculatus,  Cuv.  and  Val.  vi,  p.  292. 

B.  vi,  D.  V",  P-  13,  V.  1/5,  A.  f,  C.  17,  L.  1.  47-48,  L.  tr.  6/17. 

Length  of  head  3/11,  of  caudal  3/17,  height  of  body  1/3  to  4/13  of  the  total  length.  %es— diameter  2/7  to 
1/4  of  length  of  head,  1-s  diameters  from  end  of  snout,  and  nearly  1  apart.  Interorbital  space  nearly  flat.  The 
height  of  the  head  nearly  equals  its  length.  The  maxilla,  1/3  the  length  of  the  head,  reaches  to  beneath  the  front 
nostril.  Opercle  wdth  two  points  separated  by  a  shallow  emargination,  the  lower  being  the  larger.  Teetli — four  small 
curved  canines  in  the  upper  and  six  in  the  lower  jaw,  the  lateral  teeth  conical  and  somewhat  irregular  in  size, 

especially  in  the  lower  jaw,  the  posterior  ones  of  wliich  have  rounded  crowns.  K(ss— dorsal  spines  of  moderate 
strength,  increasing  in  length  to  the  fourth  and  fifth  which  equal  about  1/3  of  the  height  of  the  body.  Pectoral 
nearly  as  long  as  the  head  :  ventral  reaches  the  vent :  second  and  third  anal  spines  of  moderate  strength,  of  about 
equal  length  and  as  high  as  the  third  of  the  dorsal  fin,  highest  anal  ray  not  equal  to  the  length  of  the  base  of 
the  rays  :  caudal  foi-ked,  lobes  pointed.  Free  portion  of  the  tail  as  high  or  higher  at  its  commencement  as  it  is 
long.  Scales — 5  entire  and  2  half  rows  between  the  lateral-line  and  the  base  of  the  dorsal  fin.  Colours — of  an 
olive  brown,  having  a  quadrangular  black  blotch  between  the  pectoral  fin  and  the  lateral-line  :  faint  vertical 
bands  on  the  body  which  are  more  or  less  broken  up  :  numerous  white  or  blue  spots  on  the  scales  in  the  upper 
half  of  the  first  two-thirds  of  the  body  :  dorsal  fin  with  brown  spots  and  a  red  outer  margin  :  pectoral  pinkish  : 
ventral  slate-coloured :  anal  similar  to  the  second  dorsal :  caudal  with  3  faint  brown  vertical  bands  most  distinct 
in  the  young. 

Habitat. — Seas  of  India,  to  the  Malay  Archipelago  and  beyond :  my  longest  specimen  is  9  inches  and 
from  Madras. 

3.    Lethrinus  karwa,  Plate  XXXIII,  fig.  2. 
Sparus  Icarwa,  Russell,  i,  p.  71,  pi.  89. 
Lethrinus  karwa,  Cuv.  and  Val.  vi,  p.  311  ;  Day,  Proc.  Zool.  Soc.  18G7,  p.  558. 

.''  Sparus  korely,  Cuv.  and  Val.  vi,  p.  292. 
Karwa,  Tel. 

B.  vi,  D.  V",  P-  13,  V.  1/5,  A.  I,  C.  17,  L.  1.  48,  L.  tr.  6/17. 

Length  of  head  2/7  to  3|,  of  caudal  1/6,  height  of  body  2/7  of  the  total  length.  Eijes — diameter  in  the 
adult  at  15  inches  1/4  to  4j  of  length  of  head,  2|  diameters  from  end  of  snout,  and  1  apart.  Head  rather 
higher  than  long.  Interorbital  space  nearly  flat :  the  maxilla  (2|  in  the  length  of  the  head)  reaches  to  below 
the  front  nostril.     Preopercle  vei^  oblique  in  adults  :  opercle  with  two  blunt  points  separated  by  a  somewhat 
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deep  emargination.  Teetli—tom-  large  and  stron?  canines  in  either  upper  jaw,  and  the  same  number  in  the
 

lower  the  outer  of  which  are  the  lari^est,  in  the  adult  all  the  lateral  row  of  teeth  m  the  upper  jaw  with  rounded 

crowns  increasino'  in  size  to  the  last'but  two ;  in  the  lower  jaw  the  first  five  of  the  teeth  are  more  or  less  conical 
and  roiuided  wlulst  those  behind  have  rounded  crowns  widest  transversely  except  the  last  two.  In  younger 

specimens  the  posterior  teeth  are  not  so  rounded.  Fins— dorsal  spines  of  moderate  strength  mcreasmg  
in 

leno-th  to  the  third  which  equals  rather  more  than  li  diameters  of  the  orbit  m  height  and  scarcely  so  long  as 

the"  lono-est  ray  it'  is  longer  than  the  fourth.  Pectoral  nearly  as  long  as  the  head  :  ventral  reaches  the  vent : 
second  anal  spine  rather  strongest  but  not  so  long  as  the  third,  which  equals  the  length  of  the  second  of  the 

"dorsal  fin  and  is  nearly  as  hio-h  as  the  rays,  the  longest  of  which  does  not  equal  that  of  the  base  of  the  soft 
portion  of  the  fin  :  caudal  emarginate.  Scales— H  or  i  entire  and  2  half  rows  between  the  lateral-lme  a

nd  the 

base  of  the  spinous  dorsal  fin.  "C'o?o?»-s— olivaceous-bro-mi  becoming  lighter  on  the  abdomen,  the  centre  of  each 
scale  havino-  a  cobalt-blue  spot  forming  longitudinal  lines  in  the  direction  of  the  rows  of  scales,  in  some 

specimens  there  are  intermediate  yellow  bands  r  inside  of  mouth  orange  :  pectoral  flesh-coloured,  base  of  i
ts 

second  ray  brio-ht  blue  :  dorsal,  caudal  and  anal  slattscoloured,  margined  with  orange,  and  having  a  line  of  spots 

"aloiicr  the  cent're  of  the  ravs  ;  venti-al  externally  slate-coloured.  In  most  adult  specimens  a  faint  quadi-angular 
spot  Is  seen  between  the  lateral-line  and  the  middle  of  the  pectoral  fin  and  indistinct  vertical  bands.  In 

 some 

the  edge  of  the  opercle,  sub-opercle  and  branchiostegous  rays  is  of  a  blood-red  colour,  but  this  colo
ur  is 

likewise  seen  in  some  specimens  of  L.  mei»7os!<s.  .  ,__^ 

Hahltat.—'Red  Sea,  seas  of  India:  the  specimen  figured  was  captured  at  Madi-as  m  June,  Ibbi,  and  is 
IG  inches  in  length. 

4.    Lethrinus  nebulosus,  Plate  XXXIII,  fig.  4. 

r; 

Scicrna  nehuhsa,'Forii'k. -p.  ._-  „    ̂ .    ,  -.-.r^     ̂ ..    ,-,        ̂   ;   ,    •         </.a 
Lethrinus  nehuhms,  Cuv.  and  Val.  vi,  p.  284;  Riipp.  N.  W.  Fische,  p.  118;  Gunther,  Catal.  i,  p.  460; 

Klunz.  Fische  d.  Roth.  Meer.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  86. 

B.  yi,  D.  V,  P-  13,  V.  1/5,  A.  f,  C.  17,  L.  1.  46-48,  L.  tr.  6/16. 

Len<Hh  of  head  3/11  to  2/7,  of  caudal  1/6  to  2/11,  height  of  body  3/11  to  2/7  of  the  total  length.  Eyes— 

diameter  1/4  to  2/9  of  length  of  head,  2  to  2^  diameters  from  end  of  snout,  and  1  apart.  Height  of  the  he
ad 

rather  less  than  its  length.  Interorbital  space  nearly  flat,  dorsal  profile  not  much  elevated.  The  maxil
la, 

2-  in  the  leno-th  of  the  head,  reaches  to  beneath  the  front  nostril.  Numerous  fine  open  pores  on  the  lower 

surface  of  the^mandibles,  and  even  on  to  the  cheeks  in  the  adult.  Preopercle  moderately  oblique  :  opercle  with 

two  blunt  points  separated  by  a  shallow  emargination.  Teeth— ionr  rather  small  canines  m  tlie  front  
of  either 

iaw  the  first  three  of  the  lateral  teeth  in  the  upper  jaw  rather  conical,  the  remainder  with  globular  crowns,  
not 

wider  transversely  than  in  their  antero-posterior  diameter  :  the  first  six  or  seven  lateral  teeth  m  the  lower  jaw 

rather  conical,  the  remainder  with  globular  crowns  and  rather  larger  than  in  the  upper  jaw.  Fms— dors
al 

spines  of  moderate  strength,  increasing  in  length  to  the  fourth  which  equals  rather  more  than  li  diame
ters  ot 

orbit  in  heio-ht  and  is  about  equal  to  the  longest  ray.  Pectoral  nearly  as  long  as  the  head  :  ventral  reaches  the 

anus  •  second  anal  spine  nearly  one-fourth  shorter  than  the  third  which  is  nearly  as  long  as  the  third  of  the 

dorsal  fin  and  as  hicrh  as  the  anal  rays,  the  highest  of  which  last  equals  the  length  of  the  bases  of  the  rays  : 

caudal  forked  lobes^'pointed.  Scales— the  row  contaming  the  lateral-line  rather  smaller  than  the  one  above  or 
below  it  •  five  entire  and  two  half  rows  between  the  lateral-line  and  base  of  the  dorsal  fin.  Free  portion  of  the 

tail  about  as  long  as  high  at  its  base.  Colours— &  blue,  black-edged  band  passes  from  the  eye  to  the  posterior 

nostril  a  second  to  the  angle  of  the  mouth  :  another  blue  lino  exists  below  the  eye  :  preopercle  spotted  with 

blue  Inside  of  the  mouth  orange :  opercular  membrane  yellow,  sometimes  blood-red.  Body  olivaceous, 

becomino-  lio-hter  on  the  abdomen  :  scales  orange  along  their  centres,  and  every  other  row  spotted  with  blue  at 

its  base  "  in  some  specimens  faint  vertical  bands  are  perceptible,  and  a  darkish  blotch  between  the  pectoral  fan 
and  the  lateral-line,  whilst  the  rows  of  scales  below  the  pectoral  have  a  narrow  dark  line  along  their  centres. 

 A 

larcre  specimen  had  a  cobalt  blue  band  over  the  last  half  of  the  eye,  whilst  the  last  row  of  occipital  scales  was  
of 

the  same  colour:  upper  surface  of  the  head  tinged  with  blue.  Dorsal,  caudal  and  anal  slate-col
oured,  the 

dorsal  edged  with  reddish,  and  having  two  rows  of  blue  spots  :  faint  lines  along  the  sott  dorsal  and  anal,  t
he 

caudal  wi"th  narrow  blue  transverse  bars  :  upper  pectoral  ray  blue  in  its  basal  half.  ^_     .     , 
The  specimen  figured  was  captured  at  Aden :  my  longest  specimen  is  from  Smd,  and  Ibi  mclies  m 

^""^  'Lethrinus  centurw*  C.V.  has  the  height  of  the  body  about  1/3  of  the  total  len.gth.  Si/es— in  the 
commencement  of  the  last  half  of  the  head,  2^  diameters  from  end  of  snout,  and  U  apart.  Height  ot  head 

1/4  more  than  its  length. 
Hrtt/iai.— Red  Sea  and  the  seas  of  India:  very  common  at  Madras. 

5.    Lethrinus  opercularis. 

Cuv.  and  Val.  .vi,  p.  289 :  Bleeker,  Verb.   Bat.   Gen.  xxiii,  Spar.  p.  14,  Revis.  Leth.  p.  20 ;  Glinther, 
Catal.  i,  p.  4t53. 

?  Lethrinus  genirjuttatiis,  Cuv.  and  Val.  vi,  p.  304. 

*  Lethrimis  centwrio,  C.V.  -vi,  p.  .SOI  ;  Teters,  Wicg.  Arch.  1855,  p.  243. 
Lethrinus  escidentus,  C.V.  vi,  jjI.  153. 
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B.  vi,  D.  V,  P-  13,  V.  1/5,  A.  f,  C.  17,  L.  1.  48,  L.  tr.  6/16. 

Length  of  head  2/7,  of  caudal  2/11,  height  of  body  2/7  of  the  total  length.  Eyes  —diameter  1/4  of  length 
of  head,  If  diameters  from  the  end  of  snout,  and  1  apart.  Teeth — as  in  L.  nehulosus.  Fins — as  in  L.  nehulosus, 
except  that  the  second  anal  spine  is  nearly  as  long  as  the  thii-d,  equals  one  diameter  of  the  eye  in  length,  and 
is  not  quite  so  long  as  the  second  in  the  dorsal  fin.     Colours — as  in  hurwa. 

Hahilat. — Seas  of  India  and  ?  IMalay  Ai-chipclago. 
6.    Lethrinus  ornatus. 

Cuv.  and  Val.  ri,  p.  231 ;  Bleekcr,  Revis.  Lethr.  p.  18. 
Lethrinus  enjthrurus,  Cuv.  and  Val.  vi,  p.  293  (young). 
Lethrinus  xanthotceiiia,  Bleekor,  Sclerop.  1851,  ii,  p.  176;  Giinthcr,  Catal.  i,  p.  461. 

B.  vi,  D.  V,  P-  13,  V.  1/5,  A.  f,  C.  17,  L.  1.  48,  L.  tr.  6/15. 

Length  of  head  4/15,  of  caudal  nearly  1/5,  height  of  body  nearly  1/3  (4/13)  of  the  total  length  in  a, 
specimen  7  inches  long.  Eyes — diameter  2/7  of  length  of  head,  1|  diameters  from  end  of  snout,  and  nearly  1  apart, 
luterorbital  space  nearly  flat :  dorsal  profile  somewhat  elevated.  Height  of  head  equals  its  length.  The 
maxilla  is  nearly  1/3  the  length  of  the  head,  and  reaches  to  almost  below  the  front  edge  of  the  orbit.  Preopercle 

scarcely  oblique  :  opercle  with  two  blunt  points,  separated  by  a  veiy  shallow  emargination.  Teeth — four  conical 
canines  in  either  jaw,  the  first  five  lateral  teeth  in  the  upper  jaw  conical  and  pointed,  the  remainder  with 

globular  cro-mis  :  the  first  five  in  the  lower  jaw  similar  to  those  in  the  upper  but  smaller,  the  posterior  ones  of 
moderate  or  rather  small  size  and  with  rounded  crowns.  Fins — dorsal  spines  of  moderate  strength,  increasing 
in  length  to  the  fourth  which  is  the  highest,  as  long  as  the  longest  ray,  and  equal  to  about  1/3  of  the  height  of  the 
body  below  it.  Pectoral  almost  as  long  as  the  head  :  ventral  reaches  the  anus  :  second  anal  spine  rather  stronger 
but  shorter  than  the  third  which  equals  the  length  of  the  third  of  the  dorsal  fin,  and  is  nearly  as  high  as  the 

rays,  the  height  of  which  equals  the  length  of  the  base  of  the  soft  portion  of  the  fin  :  caudal  forked.  Scales — 
the  row  containing  the  lateral-line  is  much  smaller  than  that  above  or  below  it.  Colours — greenish-olive, 
with  from  six  to  seven  yellow  horizontal  bands  :  the  ojiercular  membrane  red,  caudal  edged  with  red.  A  violet 
band  across  the  base  of  the  pectoral  fin. 

Toung  specimens  have  the  dorsal  and  anal  edged  with  reddish,  and  irregular  blackish  blotches  about  the 
body,  the  largest,  which  is  somewhat  quadrangular,  being  above  the  middle  of  the  base  of  the  pectoral  fin. 

fl((it<rti.^Andamans  to  the  Malay  Archipelago. 

7.    Lethrinus  ramak. 
Scimna  ramaJe,  Porsk.  p.  52. 
Lethrinus  ramalv,  Riipp.  N.  W.  Fische,   p.  117,  t.  28,  f.  3;  Giinthcr,  Catal.  i,  p.  459;  Klunz.  Fische  d. 

Roth.  Meer,  Verb.  z.  b.  Ges.  in  Wien,  1870,  p.  752. 
Lethrinus  fasciatus,  Cuv.  and  Val.  vi,  p.  290. 

.**  Lethrinus  Ehrenhergii,  Cuv.  and  Val.  vi,  p.  312. 
B.  vi,  D.  V,  P-  13,  V.  1/5,  A.  I,  C.  17,  L.  1.  50,  L.  tr.  6/14. 

Length  of  head  3f ,  of  caudal  1/5  to  5j,  height  of  body  Sj  in  the  total  length.  Eyes — diameter  1/4  to  4^ 
in  the  length  of  head,  2  diameters  from  end  of  snout,  and  \\  apart.  Interorbital  space  slightly  convex  from 
side  to  side.  Height  of  head  a  little  less  than  its  length.  The  length  of  the  maxilla  is  2f  in  that  of  the  head, 
it  reaches  to  beneath  the  posterior  nostril.  Fine  pores  visible  over  most  of  the  scaleless  portion  of  the  head. 
Teeth — canines  rather  small,  the  lateral  row  in  the  jaws  are  first  compressed  and  pointed,  the  posterior  6  or  8 
being  rounded,  the  first  few  of  which  are  largest  and  most  obtuse.  Fins — dorsal  spines  of  moderate  strength, 
increasing  in  length  to  the  third  and  fourth,  which  equal  one-third  of  the  height  of  the  body,  but  are  not  quite 
so  long  as  the  last  rays.  Pectoral  nearly  as  long  as  the  head :  ventral  reaches  the  anus.  Second  anal  spine 
strongest  but  not  so  long  as  the  third  which  equals  the  second  in  the  dorsal  fin  :  the  longest  ray  not  quite  equal 
to  the  extent  of  the  base  of  the  soft  portion  :  caudal  forked.  Scales — 5|  or  4  entire  and  2  half  rows  between 
the  lateral-lino  and  the  base  of  the  spinous  dorsal.  Free  portion  of  the  taU  as  high  at  its  base  as  it  is  long. 
Colours — olive,  with  yellow  longitudinal  bands,  a  small  violet  spot  in  the  axilla. 

The  canines  in  front  of  the  jaws  in  Cuv.  and  Val.'s  specimens  are  rather  larger  than  described  above, 
whilst  a  brown  spot  exists  below  the  lateral-line  above  the  first  third  of  the  pectoral  fin. 

Hahitat. — Red  Sea  and  Ceylon. 

8.    Lethrinus  harak,  Plate  XXXIII,  fig.  3. 
Scimna  harak,  Forsk.  p.  52. 
Lethrinus  harak,  Riipp.  N.  W.  Fische,  p.  116,  t.  29,  f.  3;  Bleeker,  Spar.  p.  15  and  Revis.  Lethr.  p.  21 ; 

Giinthcr,  Catal.  i,  p.  458 ;  ?  Kner,  Novara  Fische,  p.  81 ;  ?  Klunz.  Fisch.  R.  M.  Verb.  z.  b.  Ges.  Wien,  1870, 

p.  755. 
Lethrinus  rhodopterus,  Bleeker,  Singapore,  p.  65. 

.''  Lethrinus  Amboinensis,  Kner,  Novara  Fische,  p.  80  (not  Bleeker). 

.''  Lethrinus  Banhamensis,  Grarrett's  Fische  d.  Sudsee,  t.  xlvii.* 

*  Dr.  Gunther's  description  has  not  yet  been  published,  it  appears,  from  the  figure,  as  if  the  species  had  only  i\  rows  of 
scales  between  the  lateral-line  and  the  base  of  the  6th  dorsal  spine,  thus  agreeing  with  Klunzinger's  description. T 
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Fo4aiig-dali,  Andani. 

B.  Ti,  D.  y,  p.  12,  V.  1/5,  A.  I,  C.  17,  L.  1.  4G-47,  L.  tr.  51/15,  Ca^c.  pyl.  3. 

Length  of  head  3/11,  of  caudal  2/11,  height  of  body  2/7  of  the  total  length,  ̂ es— diameter  3|  to  1/-1 
in  length  of  head,  rather  above  2  diameters  from  end  of  snout,  and  1  apart.  Height  of  head  nearly  equals  its 
leno-th.  Snout  rather  elongated  and  pointed,  having  a  slight  sivelling  above  the  anterior  superior  edge  of  the 
eye.  The  maxilla  reaches  to  below  the  front  nostril.  Teeth — canines  in  front  of  the  villiform  bands  in  both 
Jaws,  and  of  moderate  size ;  the  first  four  in  the  lateral  row  conically  obtuse,  whilst  the  hind  ones  are  large  and 
rounded.  Fins — dorsal  spines  weak,  increasing  in  length  to  the  fourth  which  equals  one-third  of  that  of  the 
body  below  it,  or  2|  in  the  length  of  the  head,  and  is  about  equal  to  the  length  of  the  rays.  Pectoral  about 
equal  in  length  to  the  head :  ventral  just  reaches  the  anal  spines,  which  are  of  moderate  strength,  the  third 
being  slightly  the  longest :  caudal  forked.  The  height  of  the  free  portion  of  the  tail  at  its  commencement 
equals  its  length.  Scales — from  5|  to  4  entire  and  2  half  rows  between  the  lateral-hue  and  the  sixth  dorsal 
spine.  Colours — greenish-olive,  with  an  oblong  blackish  blotch  below  the  lateral-line  opposite  the  middle  of 
the  dorsal  fin. 

Klunzinger  gives  only  4i  rows  of  scales  above  the  lateral-line ;  if  such  is  not  a  typographical  error  his 
fish  cannot  be  this  species. 

Hahitat. — Red  Sea,  through  those  of  India  to  the  Malay  Archipelago. . 

Genus,  4 — SphjEEOdon,  Bupii. 

Chrysophrys,  sp.  Cuv.  and  Val. :  Pagrus,  sp.  Bleeker. 

BrancJdostec/als  six :  pseudohrancJiim.  Jaws  with  conical  canines  anteriorly  and  a  single  roto  of  molars 
laterally.  A  single  dorsal  fin  with  ten  spines,  receivable  into  a  groove  at  their  base :  three  anal  spines.  Scales  of 

moderate  size  extending  on  to  the  che'eJcs.     Pyloric  appendages  few. 

Geographical  distribution. — Red  Sea,  thi-oughout  those  of  India  to  the  Malay  Archipelago. 
SYNOPSIS  OP  INDIVIDUAL  SPECIES. 

1.  Sphcerodon  heterodon,  D.  \%,  A.  f ,  L.  1.  44-48.     Rose-coloured,  base  of  pectoral  violet.     Ceylon  and 
Malay  Archipelago. 

1.    Sphserodon  heterodon. 
Pagrus  heterodon,  Bleeker,  Gilolo,  p.  54. 
Sphcerodon  heterodon,  Giinthcr,  Catal.  i,  p.  405. 

B.  vi,  D.  \%,  P.  15,  V.  1/5,  A.  f,  C.  17,  L.  1.  44-48,  L.  tr.  5/14. 

Length  of  head  1/4,  of  caudal  1/4  in  the  young  to  2/9  in  the  adult,  height  of  body  2/7  of  the  total  length. 
Hyes — diameter  3/7  to  1/3  of  length  of  head,  2/3  to  1  diameter  from  end  of  snout,  and  1  diameter  apart.  A 
swelling  over  the  anterior  superior  edge  of  the  orbit.  The  maxilla  reaches  to  below  the  first  third  of  the  orbit. 
Teeth — generic,  the  molars  very  broad.  Fins — dorsal  spines  increasing  in  length  to  the  third  and  fourth,  from 
whence  they  continue  about  the  same  length:  pectoral  extends  to  above  the  anal:  caudal  deeply  forked. and 
elongated  in  the  young.     Colours — rosy,  scales  with  darker  edges  :  base  of  pectoral  violet. 

Habitat. — Ceylon  and  Malay  Archipelago. 

Genus,  5 — Pagrus,  Ciw. 

Argyrops,  Swains. 
BroMchiostegals  six:  pseudobra.nchice.  Jaws  with  an  anterior  roia  of  conical  canines,  and  laterally  two  or 

even  a  rudimentary  third  row  of  rounded  molars.  A  single  dorsal  fin  ivith  from  eleven  to  t^velve,  sometimes  elongated, 
spines,  receivable  into  a  groove  at  their  base :  anal  with  three.  Scales  of  moderate  size,  exte^iding  on  to  the  cheeks. 
Air-vessel  simple.     Pyloric  appeiidayes,  ivhen  present,  in  small  mimbers. 

Geographical  distribution. — Mediterranean,  Atlantic  shores  of  America,  Red  Sea,  and  throughout  those  of 
Africa  and  India  to  Australia. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Pagrus  spinifer,  D.  V-tV'  -^-  b'u'  L.  1.  53,  L.  tr.  li-7/18.    Whitish,  with  pink  vertical  bands.     Red  Sea 
and  seas  of  India  to  the  Malay  Archipelago. 

1.  Pagrus  spinifer,  Plate  XXXIII,  fig.  5. 

Sparus  spinifer,  Porsk.  p.  32;  Gmel.  Linn,  i,  p.  1273;  Bl.  Schn.  p.  281 ;  Russell,  Fish.  Vizag.  ii,  p.  1, 
pi.  101. 

Pagrns  spmi/sc,  Cuv.  and  Val.  vi,  p.  15G ;  Riippell,  N.  W.  Fische,  p.  114;  Giinther,  Catal.  i,  p.  472; 
Klunz.  Fische  d.  Roth.  Meer.  p.  7(31. 

Pagrus  longifilis,  Cuv.  and  Val.  vi,  p.  150  ;  Bleeker,  Celebes,  iii,  p.  75G. 
Soh-ru,  Belooch.  :  Kooroota,  Tel. :   Soh-ru,  Belooch.  :  Pununtlai,  Tarn. 

B.  vi,  D.  V-Jt.  P-  15,  V.  1/5,  A.  ̂ ?^,  C.  17,  L.  1.  53,  L.  tr.  6-7/18,  Ceec.  pyl.  5. 

Length  of  head  3/11  to  4/15,  of  caudal  1/5  to  2/11,  height  of  body  3/7  to  2/5  of  the  total  length.     Eyes— 
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diameter  3g  to  1/4  in  Icngtb  of  licad,  1|  to  2  diameters  from  end  of  snout,  and  nearly  one  apart.  Dorsal  profile 
rather  more  convex  than  that  of  the  abdomen,  a  more  or  less  developed  protuberance  before  the  anterior- 
superior  angle  of  the  eyes.  The  maxiUa  reaches  to  below  the  front  edge  of  the  orbit.  Preorbital  very  deep, 
being  equal  to  from  1  to  Ij-  diameters  of  the  orbit.  Preopercle  crenulated  at  its  angle  and  along  its  lower 
limb :  opercle  high  and  narrow  having  two  very  blunt  points.  Teeth — four  conical  incisors  in  fi-ont  of  both 
jaws,  with  about  three  rows  of  rounded  teeth  immediately  behind  them  :  two  rows  of  teeth  with  rounded 
crowns  along  the  sides  of  either  jaw,  the  most  interior  being  small  and  in  above  two  rows,  the  first  few  in  the 
outer  row  of  the  maxilla  may  be  more  or  less  conical.  Fins — dorsal  spines  of  moderate  strength  and  compressed, 
the  young  having  filamentous  prolongations,  two  first  verj^  short,  just  appearing  above  the  scales,  the  third  the 
longest  in  the  fin,  often  longer  than  the  head,  and  its  interspinous  membrane  cleft  to  the  base  of  the  fourth 
spine,  the  membrane  between  the  rest  of  the  spines  deejily  emarginate.  Pectoral  one-third  longer  than  the 
head  :  ventral  reaches  as  far  as  the  anus  :  the  second  anal  spine  a  little  stronger  than  the  third  and  of  about 
equal  length,  being  2\  to  2^  or  even  1/3  in  the  length  of  the  head :  caudal  emarginate.  Scales — cycloid,  about 
six  rows  between  the  orbit  and  the  angle  of  the  preopercle.  Colours — whitish,  with  pinkish  bands  passing 
along  the  centre  of  every  scale  becoming  rather  indistinct  below  the  middle  of  the  height  of  the  body.  In 
specimens  up  to  4  inches  in  length  there  are  five  vertical  bands  on  the  body. 

Dr.  Giinther,  1.  c.  observes  that  a  young  specimen  from  China  in  the  British  Museum  has  A.  f ,  a 
number  I  have  not  observed  in  Indian  examples.  In  two  young  specimens  (to  3  inches)  from  Sind  the 
filamentous  prolongation  of  the  dorsal  fin  reaches  to  the  base  of  the  caudal. 

A  specimen  from  Sind,  11  inches  long,  has  a  very  prominent  protubei-ance  above  and  in  front  of  the  orbits. 
Eahitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archijjelago. 

Genus,  6 — Cheysophets,  Criv. 

Chrysolleijlms,  Swainson. 

Brancldostegals  six :  pseudolrancJda>.  Body  ohlonrj,  compressed.  Four  to  eight  conical  or  compressed  teeth 
anteriorly,  and  three  or  four  rows  of  rounded  molars  laterally  in  either  jaw*  A  single  dorsal  fin,  xvithfrom  eleven  to 
thirteen  spines,  receivable  into  a  groove  at  their  base :  anal  with  three  spines.  Scales  of  moderate  size,  extending  over 
the  cheeks.     Air-vessel  sometimes  notched  or  with  very  short  appendages.     Pyloric  apjpiendages  few. 

Geographical  distribution. — Red  Sea,  coasts  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and 
beyond. 

Some  stress  has  been  laid  in  the  discrimination  of  species  in  this  genus  as  to  whether  the  lower  edge  of 
the  preorbital  is  straight  or  notched,  in  order  to  receive  the  posterior  extremity  of  the  maxillary  bone.  This 
sign  however  is  of  little  if  any  value,  for  it  may  be  straight,  emarginate  or  deeply  notched  in  the  same  species,  as 
seen  in  C.  berda,  &c.  The  proportionate  height  of  the  preorbital  to  the  diameter  of  the  orbit  varies  with  age,  and 
its  depth  appears,  as  a  rule,  to  increase,  while  that  of  the  eye  decreases,  in  comjjarison  to  the  length  of  the 
head.  Likewise,  as  is  also  the  case  in  some  other  Genera,  as  Pristipoma,  having  the  alternate  dorsal  spines 
broad  on  one  side  and  not  on  the  other, — it  is  not  an  invariable  rule  that  the  broad  side  shall  be  the  first,  third, 
fifth,  and  so  on,  for  in  specimens  of  the  same  species  they  may  be  the  second,  fourth,  sixth,  &c.  The  length  of 
the  second  anal  spine  is  subject  to  considerable  differences,  see  C.  Cuvieri,  whilst  the  number  of  dorsal  spines 
likewise  varies. 

SYNOPSIS   OF  SPECIES. 

1.  Chrysophrys  datnia,  D.  yi-lo>  ̂ -  sh'  L.  1.  46-48,  L.  tr.  4-5/11,  Cieo.  pyl.  4.  Six  incisors  in  front  of 
either  jaw,  an  outer  compressed  row  along  a  portion  of  the  rami,  and  four  or  five  rows  of  rounded  molars  in  the 
upper  and  three  or  four  in  the  lower  jaw  :  3^-  rows  of  scales  between  the  lateral-line  and  the  base  of  the  dorsal 
spines.     Greyish.     Seas  and  estuaries  of  India. 

2.  Chrysophrys  berda,  D.  H-xf .  A.  s-Vo.  L.  1.  44-46,  L.  tr.  6/13,  Ca3c.  pyl..  3.  Six  incisors  in  front  of 
either  jaw  :  an  outer  rather  conical  row  along  a  portion  of  the  upper  jaw  :  four  rows  of  rounded  teeth  in  the 
upper  and  three  in  the  lower  jaw  :  four  entire  and  two  half  rows  between  the  lateral-Hne  and  the  base  of  the 
spinous  dorsal.     Greyisb,  a  dark  opercular  sjjot.     Seas  of  India  to  the  Malaj'  Archipelago  and  beyond. 

3.  Chrysophrys  Cuvieri,  D.  yt^t-?,  A.  -g^.-^,  L.  1.  48,  L.  tr.  4-5/12.  Six  conical  incisors  in  front  of  either  jaw, 
with  villiform  teeth  behind  them  :  the  outer  row  at  the  sides  i-ather  conical  and  compressed  :  molars  small,  three 
rows  in  the  upper  and  two  in  the  lower  jaw.  Greyish,  fiiis  nearly  black.  Seas  of  India  ?  to  the  Malay 
Archipelago  and  beyond. 

4.  Chrysophrys  bifasciata,  D.  -^i-x^,  A.  to?yt>  L.  1.  48-50,  L.  tr.  7/15.  Dorsal,  caudal  and  pectoral  yellow, 
ventral  and  anal  black.     Two  vertical  black  bands  on  the  head.     Red  Sea  and  seas  of  India. 

5.  Chrysophrys  sarba,  D.  ts  yr.  -^^  A'  ̂ -  1-  '^5-60,  L.  tr.  6-7/14.  From  four  to  six  broad  compressed 
incisors  in  front  of  the  upper  and  six  to  eight  in  the  lower  jaw,  three  rows  of  large  molars  in  the  lower  and  four 
in  the  upper  jaw.     Silvery,  with  golden  bands  along  each  row  of  scales.     Red  Sea  and  seas  of  India. 

6.  Chrysophrys  haffara,  D.  \^,  A.  ̂ Vi  L.  1.  60,  L.  tr.  7/14.    Six  compressed  incisors  in  front  of  either  jaw, 

*  "  It  must  be  considered,  as  a  rule,  in  those  fishes  with  a  truly  single  dorsal  fin,  con>q?osed  of  a  spinous  and  soft  portion,  that 
often  one  or  tvjo  soft  rays,  nearest  to  the  spines  are  transformed  into  true  spines,  the  number  of  the  latter  thus  appearint;  to  be  increased." 
Gunther,  Catal.  i,  p.  493.     For  insiances  advanced  to  the  contrary,  see  1.  c.  p.  183,  respecting  Gtnyoroge  and  ilcsoprion. 

T    2 
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three  rows  of  rounded  tcc-tli  in  tlie  lower,  four  in  tlie  upper  jaw.     Second  anal  spine  1/3  of  length  of  head. 
Silvery,  -u-ith  golden  bands  along  the  rows  of  scales  on  the  body.     Red  Sea,  seas  of  India  to  China. 

1.    Chrysophrys  datnia,  Plate  XXXIV,  fig.  1. 

Coins  datnia,  Ham.  Buch.  Fish.  Ganges,  pp.  88,  309,  pi.  9,  f.  29. 
Chrysophrys  lotujisjnnis,  Cuv.  and  Val.  vi,  p.  116;  Bleeker,  Beng.  p.  9.3. 
Chrysophrys  Schlegelii,  Bleeker,  Japan,  p.  400,  and  Verb.  Bat.  Gen.  xxvi,  p.  8G. 
Chrysox)hrys  hasta,  Giinther,  Catal.  i,  p.  490  (not  i^pariis  hasta,  Bl.  Sohn.) ;  Day,  Fish.  Mai.  p.  29  ;  Kner, 

Nov.  Fische,  p.  88. 
B.  vi,  D.  H^TO  P-  15,  V.  1/5,  A.  ̂ %,  C.  17,  L.  1.  4G-48,  L.  tr.  4-5/11,  Ca3c.  pyl.  4. 

Length  of  head  from  1/4  to  4/17,  of  caudal  1/6,  height  of  body  4/11  of  the  total  length.  Eyes — diameter 
1/4  to  1/5  of  length  of  head,  1  to  li  diameter  from  end  of  snout,  and  also  apart.  A  slight  protuberance  above  the 
anterior-superior  angle  of  the  orbit.  Dorsal  profile  considerably  elevated.  Preorbital  twice  as  long  as  deep,  its 
lower  edge  usually  almost  straight,  but  occasionally  notched.  In  a  large  specimen  in  the  British  Sluseum  it  is 
cmarginate  in  the  last  three-fourths  of  its  lower  edge.  The  maxilla  reaches  to  below  the  middle  of  the  orbit. 
Vertical  limb  of  preopercle  very  finely  serrated  :  opercle  with  a  well  developed  spine.  Teeth — six  incisors  in 
front  of  either  jaw,  more  closely  set  and  less  pointed  than  in  G.  Cuvieri,  and  with  rounded  teeth  behind  them ; 
an  outer  comjDressed  row,  (neither  so  large  or  pointed  as  in  the  last  species,  and  blunted  in  the  adult.)  extending 
for  only  fom-  or  five  teeth,  exists  in  either  jaw,  internal  to  which  are  three  or  four  rows  of  rounded  molars  in  the 
lower  and  four  or  five  in  the  upper  jaw  :  the  inner  teeth  of  the  hind  rows  are  the  largest :  there  are  no  villiform 

teeth  in  either  jaw.  Fins — alternate  dorsal  spines  strongest  on  one  side,  the  fourth  being  the  longest,  and  as 
long  as  the  postorbital  portion  of  the  head  :  first  anal  spine  short,  the  second  as  long  as  the  head  excluding  the 
snout.  Lateral-line — 3^  rows  of  scales  between  it  and  the  sixth  dorsal  spine,  10  rows  between  the  base  of  the 
ventral  fin  and  the  lateral-line.  Colours — silvery-gi-ey,  the  bases  of  the  scales  darkest  and  their  edges  silvery, 
this  is  most  distinct  above  the  lateral-line  :  a  dark  interorbital  band  :  dorsal  and  caudal  with  black  edges,  a  dark 
band  along  the  soft  dorsal  and  the  first  few  anal  rays. 

Dr.  Giinther  (Catal.  i,  p.  490)  considers  C.  xanthopioda  and  C.  anripies,  Richardson,  synonyms  of  this 
species.  It  differs  from  C.  henla  in  its  teeth,  likewise  in  the  strength  of  the  dorsal  spines,  the  mimbcr  of 
pyloric  appendages,  and  also  of  the  rows  of  scales. 

Habitat. — The  specimen  figured  (6  inches  long)  is  from  the  Hooghly  at  Calcutta,  where  it  attains  at 
least  18  inches  in  length.  It  is  found  from  the  Red  Sea  throughout  those  of  India  to  the  Malay  Archipelago 
and  beyond. 

2.     Chrysophrys  berda,  Plate  XXXIV,  fig.  2,  and  XXXV,  fig.  2  (var.  calamara.) 

Spanis  lerda,  Forsk.  p.  32  ;  Lacep.  iv,  pp.  31,  105;  Bl.  Schn.  p.  278  (not  Risso.) 
Sparus  hasta,  Bl.  Schn.  p.  275. 
Sparus  calamara,  Russell,  i,  p.  63,  pi.  xcii. 
Chrysopthrys  lerda,  Riipp.  N.  W.  Fische,  p.  120,  t.  27,  f.  4;  Cuv.  and  Val.  vi,  p.  113;  Richards.  Ich. 

China,  p.  240;  Giinther,  Catal.  i,  p.  494  ;  Klunz.  Fische  d.  Roth.  Meer.  1870,  p.  758. 
Chrysophrys  calamara,  Cuv.  and  Val.  vi,  p.  117;  Bleeker,  Spar.  p.  10;  Cantor,  Catal.  p.  48;  Giinther, 

Catal.  i,  p.  493  ;  Day,  Fish.  Malabar,  p.  30. 
Bun-de-a,  Bind.  :  Calamara,  Tel.  :  Aree,  Mai. :  Coorrie  and  Currapu-maltawa,  Tam.  :  Kala  miulwan.  Hind.: 

Nya-ivah,  Mugh.  :  Moo-roo-kee-dah,  Andam. :  Jarras,  Sind. 

B.  vi,  D.  iilif,  P.  15,  V.  1/5,  A.  ̂ .Vo,  C.  17,  L.  1.  44-46,  L.  r.  |f,  L.  tr.  6/13,  Cajc.  pyl.  3. 

Length  of  head  1/4,  of  caudal  1/5  to  1/6,  height  of  body  3/8  to  2/5  of  the  total  length.  Eyes — diameter 
2/7  to  1/4  of  length  of  head  (in  a  young  specimen  4^  inches  long  1/3),  Ij  to  \\  diameters  from  end  of  snout, 
and  also  apart.  Dorsal  profile  more  coun  ex  than  that  of  the  abdomen,  snout  compressed  and  somewhat  pointed. 
The  maxilla  reaches  to  below  or  slightly  behind  the  front  edge  of  the  orbit.  Preorbital  narrow  with  its  lowur 
edge  straight,  emarginate  or  even  notched  above  the  end  of  the  maxilla.  Vertical  limb  of  preopercle  a  little 

roughened  or  even  minutely  serrated  :  opercle  with  a  distinct  spine.  Teeth — six  incisors  in  front  of  either  jaw, 
the  remainder  of  the  teeth  with  rounded  crowns  except  a  few  in  the  outer  row  of  the  npper  jaw,  which  are 
occasionally  not  so  obtuse  as  the  others:  three  or  four  rows  in  the  lower  jaw,  four  or  five  in  the  upper,  the 
largest  being  the  last  of  the  inner  series.  Fins — each  alternate  dorsal  spine  strongest  on  one  side,  the  fourth 
or  fifth  being  slightly  ,the  longest  and  equalling  from  about  1/2  to  2/3  the  length  of  the  head.  Pectoral  slightly 
longer  than  the  head.  Ventral  not  reaching  the  anus.  Second  anal  spine  much  the  strongest  equalling  from 
1/2  or  a  little  more  (in  typical  berda)  to  3/4  of  the  length  of  the  head  (in  the  variety  calamara),  in  which 
last  it  is  much  the  strongest :  caudal  emarginate.  Scales— ionv  entire  and  two  half  rows  between  the  lateral- 
line  and  the  base  of  the  spinous  dorsal :  nine  rows  between  the  base  of  the  ventral  and  the  lateral-line.  Air- 

vessel — notched  posteriorly.  Colours — in  berda  silvery-grey.  Scales  darkest  at  their  bases  and  usually  a  black 
spot  behind  the  opercle  on  the  shoulder.  A  black  edge  to  the  dorsal  interspinous  membrane,  soft  dorsal,  caudal, 
and  anal  with  black  edges  :  a  dark  band  along  the  anal  fin.  In  specimens  from  Sind  browiush  bands  usually 
radiate  from  the  eye.  In  the  variety  calamara  the  fish  is  dark-greyish,  the  scales  with  dark  edges,  the  tins 
black  or  edged  with  black.     Some  specimens  are  much  darker  than  others. 

Valenciennes  vi,  p.  115,  observes  that  he  has  compared  Spiarus  hasta,  Bl.  Schn.  with  S.  lerda  (Forsk.) 
C.  V.  and  that  they  are  identical.     "  Valenciennes  confounds  under  the  name  of  Chr.  lerda,  Bengal  specimens  of 
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Spams  hasta  ■with  eleven  dorsal  spines  and  /Sjj.  benla,  Forsk."  (Gunther,  Catal.  i,  p.  491).  Professor  Peters 
having  shown  me  a  specimen  14|  inches  long  with  Bl.  Schn.'s  name  Sparus  hasta  on  it,  marked  as  his  type,  and 
which  was  sent  to  Valenciennes,  by  whom  it  is  also  labelled,  I  certainly  think  that  Valenciennes  was  correct 
and  the  specimen  belongs  to  the  variety  calamara. 

Hahitut. — Red  Sea,  and  seas  of  India  to  the  Malay  Archipelago  and  beyond.  I  have  taken  specimens  of 
berda  in  Sind  30  inches  in  length.  The  calamara  is  known  as  "  black  rock  cod"  in  the  Madras  Presidency,  and 
is  excellent  eating  :  it  is  common  in  Malabar  until  July. 

3.    Clirysophrys  Cuvieri,  Plate  XXXIV,  fig.  3. 

Dentex  hasta,  Cuv.  and  Val.  vi,  p.  255 ;  Giinther,  Catal.  i,  p.  373  (not  Sparus  hasta,  Bl.  Schu.) 

B.  vi,  D.  tJ.Vy,  P-  15,  V.  1/5,  A.  -g^^,  C.  17,  L.  1.  48,  L.  tr.  4-5/13. 

Length  of  head  2/7  to  1/4,  of  caudal  1/6,  height  of  body  from  2/7  to  1/3  in  the  young  of  the  total  length. 
Uijes — diameter  1/6  (to  1/4  in  the  young)  of  length  of  head,  Ij  to  2  diameters  from  end  of  snout,  and  1|  apart. 
Dorsal  profile  scarcely  elevated  in   the  adult,  that  of  the  abdomen  almost  horizontal.     Preorbital  low  in  the 

3'oung  with  an  almost  straight  inferior  edge,  in  an  adult  (as  14|  inches)  the  depth  of  the  preoi'bital  equals  the 
diameter  of  the  eye.     The  maxilla  reaches  to  below  the  front  third  of  the  oi'bit  or  to  under  its  centre  in  the 
adult.     Vertical   limb  of  preopercle  very  minutely  serrated  in  the  immature  :  opercle  with   a  distinct  spine. 
Teeth — four  to  six  sharp,  pointed  and  rather  conical  incisors   in  front  of  either  jaw,  with  villiform  teelh  behind 
them :  a  pointed  and  compressed  row  along  the  outer  side  of  either  jaw,  the  last  few  of  which  ai'e  small  and 
with  rounded  crowns  ;  internal  to  these  are  two  rounded  rows  of  small  molars  in  the  lower  and  three  in  the 
upper  jaw.     In  a  fine  specimen  14|  inches  in  length  this  distribution  of  the  teeth  is   still  seen,  and  the  size  of 
the  molars  is  far  less  than  is  apparent  in  any  other  of  the  genus  taken  in  India ;  they  approach  very  close  to 
the  dentition  of  Bentex  nufar,  pi.  34,  f.  4,  which  was  mislaid  until  too  late  to  insert  in  its  proper  place.     Fins — 
alternate  dorsal  spines  strongest  on  one  side,  the  fourth  or  fifth  being  the  highest,  and  nearly  equalling  the 
length  of  the  postorbital  portion  of  the  head  in  the  young  or  1/3  the  height  of  the  body  in  the  adult :  pectoral 
not  quite  so  long  as  the  head :  first  anal  spine  short,  the  second  strong  and  equal  to  half  the  length  of  the  head 
or  even  more  in  the  young,  but  it  greatly  decreases  in  comparative  length  with  age,  being  only  2f  in  the  length 
of  the  head  in  the  adult :  caudal  slightly  lobed.   Scales — seven  rows  between  the  eye  and  angle  of  the  preopercle : 
a  few  over  the  base  of  the  soft  portion  of  the  dorsal :  a  band  at  the  base  of  the  anal :  the  caudal  with  fine  ones 
almost  to  its  end :  four  entire  and  two  half  rows  between  the  lateral-line  and  the  base  of  the  spinous  dorsal : 

10  rows  between  the  base  of  the  ventral  fin  and  the  lateral-line.     Lateral-line — very  slightly  curved.     Colours — 
silvery-gi'ey,  about  eight  Hnes  radiate  from  the  eye  and  posterior  edge  of  the  preorbital :  each  row  of  scales  has 
a  darkish  band  along  its  centre  :  dorsal  and  caudal  fins  black  tipped,  a  grey  band  along  the  centre  of  the  dorsal 
fin  and  a  grey  spot  at  the  base  of  each  spine  and  ray  :  anal  spines  grey,  the  membrane  and  rays  black  except 
the  two  last  rays  which  are  white. 

This  species  difiers  from  the  C.  datnia  in  its  teeth  and  more  pointed  snout,  whilst  the  head  at  its  widest 
part  only  equals  its  postorbital  length.  It  is  identical  with  the  two  specimens  of  Dentex  hasta,  C.  V.  in  the  Paris 
Museum. 

Habitat. — Seas  of  India  to  at  least  14i  inches  in  length :  the  figui-e  is  from  a  specimen  captured  at 
Mangalore  measuring  14J  inches. 

4.    Chrysophrys  bifasciata,  Plate  XXXIV,  fig.  5. 
Chmtodon  Mfasciatus,  Forsk.  p.  64. 
Holocentrvs  rabaji,  Lacep.  iv,  p.  725. 
Sparus  mylio,  Lacep.  iii,  pi.  26,  f.  2,  and  iv,  p.  131. 
7  Lahrus  catenula,  Lacep.  iii,  p.  4G7,  pi.  26,  f.  3. 
Clrijiophriis  bifasciata,  Cuv.  and  Val.  vi,  p.  118 ;  Riipp.  N.  W.  Fische,  p.  112 ;  Giinther,  Catal.  i,  p.  488 ; 

Klunz.  Fische  d.'Roth.  Meer.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  758. Bah-mear,  Bel. 

B.  vi,  D.  tJ.Vt>  P-  15,  V.  1/5,  A.  t^'^,  C.  19,  L.  1.  48-50,  L.  tr.  7/15,  Ca;c.  pyl.  2. 

Length  of  head  2/7,  of  caudal  2/11,  height  of  body  2/5  of  the  total  length.  iJyes— diameter  2/9  of  length 
of  head,  1|  to  2  diameters  from  end  of  snout,  and  Ij  apart.  Dorsal  profile  more  convex  than  the  abdominal : 
a  slight  elevation  above  the  anterior  angle  of  the  eye.  The  maxilla  reaches  to  below  the  middle  of  the  orbit : 
preopercular  margin  a  little  roughened  above  its  angle,  its  height  equal  to  at  least  the  diameter  of  the  eye. 
Teeth — six  large  compressed  incisors  in  the  front  of  the  upper  and  four  in  the  lower  jaw  :  five  rows  of  rounded 
molars  along  the  sides  of  the  upper  and  four  in  the  lower  jaw.  Fins — dorsal  spines  strong  increasing  in  length 
to  the  fifth,  which  is  two-fifths  of  the  length  of  the  head,  whilst  the  rays  are  scarcely  higher  than  the  spines  : 
pectoral  a  little  longer  than  the  head  :  ventral  does  not  reach  the  anus  :  second  anal  spine  much  the  strongest 
and  equal  in  length  to  the  third  :  caudal  forked.  Colours — silvery,  with  dark  lines  along  each  row  of  scales  on 
the  body,  and  having  two  black  cross  bands,  the  first  through  the  eye,  the  second  over  the  hind  edge  of  the 
opercle  :  a  yellow  band  before  the  eyes,  snout  black,  dorsal,  caudal  and  pectoral  yellow,  dorsal  spine  black,  and 
a  narrow  black  edge  along  soft  dorsal :  ventral  and  anal  black  except  the  last  anal  ray  which  is  yellow. 

Habitat. — Red  Sea,  East  coast  of  Africa  and  seas  of  India,  attaining  at  least  15  inches  in  length.  The 
specimen  figured  is  from  Sind  and  14  inches  long. 



•  142  ACANTHOPTERYGII. 

5.  Chrysophrys  sarba,  Plate  XXXIV,  fig.  C. 

Spams  sarha,  Forsk.  p.  31 ;  Gmel.  Linn.  p.  127o ;  Bl.  Sclin.  p.  280 ;  Lacep.  iv,  pp.  97,  103. 
Sparus  hitfonites,  Lacep.  iv,  pp.  141,  143,  pi.  2G,  fig.  3. 
Sparus  psittacus,  Lacep.  iv,  p.  141. 
Sparus  chitchillee,  Russell,  i,  p.  73,  pi.  xei. 
Cimjsoplmjs  snrla,  Cuv.  and  Val.  vi,  p.  102 ;  Riipp.  N.  W.  Fische,  p.  110,  pi.  28,  f.  1 ;  Giintlier,  Catal.  i, 

p.  488;  Kuer,  Novara  Fische,  p.  88;  Klunz.  Fische  d.  Roth.  Meer.  1870,  p.  769. 
Clirysoplirijs  clinjsari/ijrn,  Cuv.  and  Val.  vi,  p.  107. 

Tin-til,  Belooch.  :  Chitchilli'e,  Tel. :   VeUa-maUawa,  Tam. :  Snffada-mucldawa,  Hind. 
B.  vi,  D.  -ri-Vr,  P-  15,  V.  1/5,  A.  -V,  C.  17,  L.  1.  65-60,  L.  tr.  6-7/14. 

Length  of  head  1/4  to  4j,  of  caudal  2/11  to  1/5,  height  of  body  2/5  to  4/11  of  the  total  length.  Etjes — 
diameter  1/3  to  3j  in  the  length  of  head,  1^  diameters  from  end  of  snout,  and  Ij  apart.  Dorsal  profile  slightly 

m.ore  convex  than  that  of  the  abdomen.  The  masilla  reaches  to  below  the  front  edge  of  the  eye.  Pi'eorbital 
rather  above  one  diameter  of  the  eye  in  height.  Vertical  limb  of  prcopercle  cntu-e,  its  angle  and  lower  edge 
orenulated  :  opercle  with  a  badly  marked  spine.  Teeth — from  four  to  six  broad  and  compressed  incisors  in  the 
front  of  the  upper  jaw  and  six  to  eight  in  the  lower,  the  remainder  of  the  teeth  with  rounded  crowns  the 

largest  being  in  the  inner  row,  about  three  rows  in  the  lower  and  foui-  in  the  upper  jaw.  Fins — dorsal  spines 
of  moderate  strength  alternately  broader  on  one  side,  the  fourth  being  the  highest  and  equal  to  a  little  more 
than  half  the  length  of  the  head.  Pectoral  longer  than  the  head  :  ventral  not  quite  reaching  the  anal  and  its 

spine  rather  longer  than  the  highest  in  the  dorsal  fin  :  second  anal  spine  sti'ongest,  of  equal  length  or  a  little 
shorter  than  the  third  and  equal  to  the  length  of  the  sixth  of  the  dorsal  or  1/2  the  length  of  the  head  :  caudal 

emai'ginate  or  slightly  lobed.  Scales — five  rows  between  the  eye  and  the  angle  of  the  prcopercle  :  some  small 
ones  over  the  caudal  fin,  about  6  j  rows  between  its  almost  straight  lateral-line  and  the  base  of  the  dorsal  fin. 
CoZoMrs— silvery,  with  golden  bands  along  each  row  of  scales,  parallel  to  the  back  above  the  lateral-line  and 
horizontal  below  it :  no  dark  blotch  on  the  shoulder  above  the  opercle  :  fins  j-ellowish  with  a  tinge  of  grey 
along  the  upper  portion  of  the  dorsal  and  the  end  of  the  caudal :  a  dark  band  along  the  middle  of  the  former 
tin.     Eyes  golden. 

Ilahito.t. — From  the  Red  Sea  through  those  of  India,  attaining  at  least  16  inches  in  length.  They 
aljound  iu  Madras  about  April,  when  the  young  ascend  the  rivers  and  backwaters.  As  food  it  is  inferior  to  the 
herda. 

6.  Chrysophrys  hafFara,  Plate  XXXV,  fig.  1. 
Spams  Jiaffara,  Forsk.  p.  33;  Gmel.  Linn.  p.  1276;  Bl.  Schn.  p.  279. 
Chrysophrys  haffara,  Cuv.  and  Val.  vi,  p.  108 ;  Riipp.  N.  W.  Fische,  p.  Ill,  t.  29,  f.  1 ;  Giinther,  Catal.  i, 

p.  488;  Klunz.  Fische  d.  Roth.  Meer.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  760. 

.''  Chrysophrys  aries,  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  68,  pi.  31 ;  Bleeker,  Verb.  Bat.  Gen.  xxvi, 
p.  87 ;  Giinther,  Catal.  i,  p.  489. 

B.  vi,  D.  ii,  P.  15,  V.  1/5,  A.  tV,  C.  17,  L.  1.  60,  L.  tr.  6-7/14,  Cssc.  pyl.  3. 

Length  of  head  4j  to  4^,  of  caudal  4i  to  1/5,  height  of  body  2f  in  the  total  length.  Eyes — diameter  3|- 
to  4 J  in  the  length  of  the  head,  I3  to  2  diameters  from  end  of  snout,  and  1  apart.  Dorsal  profile  more  convex 
than  that  of  the  abdomen,  a  prominence  over  the  forepart  of  the  orbit  causing  the  snout  to  appear  somewhat 
vertical :  posterior  nostril  very  elongated.  The  maxilla  reaches  to  below  the  first  edge  of  the  orbit.  Preorbital 

deep,  being  1  diameter  of  the  orbit  in  height.  Prcopercle  entire  :  opercle  with  a  spine.  Teeth — six  conical  and 
compressed  ones  iu  front  of  either  jaw,  sometimes  only  four  in  the  lower,  the  remainder  of  the  teeth  with 
rounded  crowns  the  largest  being  in  the  inner  row,  three  rows  in  lower  four  in  upper  jaw.  Fins — dorsal  spines 
i-ather  weak,  their  breadth  on  both  sides  being  nearly  equal,  the  fourth  the  highest  and  equal  to  two-fifths  of  the 
length  of  the  head.  Pectoral  longer  than  the  head  :  ventral  reaches  the  anus,  its  spine  a  little  longer  than  the 
fourth  of  the  dorsal :  anal  spines  comparatively  weak,  the  second  a  little  the  strongest  and  slightly  the  longest, 
equal  to  2j  to  2f  iu  the  length  of  the  head  :  caudal  lobed.  Scales — five  rows  between  the  eye  and  the  angle  of 
the  prcopercle,  about  5|  rows  between  its  slightly  curved  lateral-line  and  the  base  of  the  dorsal  fin,  a  very  long 
one  at  base  of  ventral  fin.  Colours — ^silvery,  with  golden  bands  along  each  row  of  scales  as  in  G.  sarha :  usually 
no  black  mark  on  the  shoulder,  tins  grey,  ventral  and  anal  almost  black. 

This  species  is  evidently  closely  allied  to  the  C.  sarba,  and  I  have  only  obtained  it  in  Sind ;  it  is  however 
at  once  recognised  by  its  comparatively  short  and  weak  anal  spines. 

Habitat. — Red  Sea  and  Sind  to  (?)  China:  the  lai-gest  specimen  I  obtained  in  Sind  measured  12  inches 
in  length. 

Fourth  group — Pimelepterina. 
Cutting  teeth  in  front  of  the  jaws  and  teeth  on  the  palate. 

Genus,  7 — PiMELEPTERUS  (Lacep.)  Cm. 
Kyphosus,  (Lacep.)  Cuv. 

Branchiosterjals  seven:  pseudobraiichi(e.  I' reopercle  as  a  ride  serrated.  Villiform  teeth  in  the  jaivs,  ivith  an 
outer  roio  of  Cidtirifj  ones  :  fine  teeth  on  the  vomer,  palatines,  aiid  tonyue.     A  simjle  dorsal  with  eleven  spines,  anal 
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mlh  three.     Scales  of  moderate  stze,fine  ones  over  the  soft  Tportions  of  the  vertical  fins.     Air-vessel  divided  iwsteriorUj 

into  two  long  processes,  sometimes  notched  anteriorly.     Pijloric  appendacjes  feiv  or  very  numerous. 

Geographical  distribution.— Ued  Sea,  those  of  Africa,  India,  Malay  Archipelago  and  beyond. 

SYNOPSIS  OF  SPECIES. 

1.  Pimelepterus  fiiscus,  D.  J-§:H,  A.  -fy,  L.  r.  ff .  Fifth  to  seventh  dorsal  spines  one-third  to  one-half 
higher  than  the  rays.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 

2.  Pimelepterus  cinerascens,  D.  li,  A.  Jj-,  L.  r.  |^:ia.  Fourth  and  fifth  dorsal  spines  nearly  as  high  as 

the  rays.     Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago. 

1.    Pimelepterus  fuscus. 

Xyster  fuscus,  (Comm.)  Lacep.  pp.  48-i,  485. 
Pimelepterus  fuscus,  Cuv.  and  Val.  vii,  p.  264 ;  Riipp.  N.  W.  Fische,  p.  34,  t.  10,  f.  3  ;  Giinther,  Catal.  i, 

p.  408  ;  Khmz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  79(3. 

.■'  Pimeleptertis  Waiijieiisis,  Quoy  and  Gaini.  Voy.  Frey.  Zool.  p.  386,  pi.  62,  f.  4 ;  Gimther,   Catal.  i, 

p.  498. 
?  Pimelepterus  marciac,  Cuv.  and  Val.  vii,  p.  267 ;  Riipp.  1.  e.  p.  3.5  ;  Sleeker,  Waigiou,  p.  3. 

Pimelopterus  fuscus,  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  796. 

B.  vii,   D.  Tj-rj-TT.  P-  18,  V.  1/5,  A.  -^,  C.  17,  L.  1.  60,  L.  r.  ff ,  L.  tr.  10/23,  Cibc.  pyl.  numerous. 

Length  of  head  1/5,  of  caudal  1/5,  height  of  body  1/3  of  the  total  length,  ̂ ^yes— diameter  1/4  of  length 
of  head,  rather  above  1  diameter  from  the  end  of  snout,  and  Ih  apart.  Body  oblong,  compressed,  and  with  a 

swelling  opposite  the  front  of  the  orbit.  The  niaxilla  reaches  to  nearly  below  the  front  edge  of  the  orbit. 

Preopercle  with  its  angle  serrated.  Sub-  and  inter-opercles  entii-e  :  preorbital  very  finely  serrated.  Teeth— in  a 

.single  compressed  row,  their  horizontal  portions  being  rather  longer  than  their  vertical :  minute  teeth  on  the 

vomer  and  palate.  Fiiis — dorsal  spines  of  moderate  strength,  increasing  in  length  to  the  fifth,  sixth,  and 

seventh,  which  are  1/3  to  one-half  higher  than  the  longest  ray  :  pectoral  slightly  longer  than  the  ventral,  which 

equals  the  length  of  the  head  behind  the  middle  of  the  eye  :  anal  spines  of  moderate  strength,  the  third  much 

the  longest  and  equal  to  half  the  length  of  the  first  ray  :  caudal  emarginate.  Scales— OYev  vertical  fins,  21  rows 
between  the  ventral  fin  and  the  lateral-line,  and  11  or  12  between  it  and  the  base  of  the  sixth  dorsal  spine. 

Colours— grey,  darkest  along  the  back  and  at  the  edges  of  the  scales.     A  silvery  band  under  the  eyes. 

The  djfi"erence  between  the  cinerascens  and  fuscus  is  chiefly  to  be  found  in  the  larger  number  of  scales,  the 

greater  comparative  height  of  the  soft  dorsal  and  anal  fins  in  the  latter  to  what  exists  in  the  former,  and  the 

size  of  the  pectoral  and  ventral  fins,  as  well  as  that  of  the  eye.  This  may  however  be  only  a  sexual  difference, 

and  the  various  species  merely  varieties.  Kliinzinger  places  P.  marciac=Waigiensis,  C.V.  as  synonyms  to 
P.  tahmd^cinerascens,  Forsk. 

Halitat.—Riid  Sea,  throughout  those  of  India  to  the  Malay  Archipelago  and  beyond  ;  attaining  upwards 

of  2  feet  in  length.  ■" 

2.    Pimelepterus  cinerascens,  Plate  XXXV,  fig.  3. 
Scicena  cinerascens,  Forsk.  No.  66,  p.  53. 

Pimelepterus  altipinnis,  Cuv.  and  Val.  vii,  p.  270  ;  Blceker,  Banka,  ii,  p.  727. 

Pimelepterus  tahmel,*  Riipp.  N.  W.  Fische,  p.  35,  t.  10,  fig.  4;  Giinther,  Catal.  i,  p.  499;  Bleeker, 
Solor,  p.  5. 

.''  Pimelepterus  Bussumieri,  Cuv.  and  Val.  vii,  p.  274. 
Pimeloptm-us  tahmel,  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  795. 
Thendala,  Tarn. 

B.  vii,  D.  W,  P.  18,  V.  1/5,  A.  ̂ \,  C.  17,  L.  1.  60,  L.  r.  f|:|-C-,  L.  tr.  10/21,  Case.  pyl.  numerous,  short. 

Length  of  head  2/9,  of  caudal  2/11,  height  of  body  nearly  or  quite  1/3  of  the  total  length.  %es— diameter 

2/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  IJ  apart.  Body  oblong,  compressed,  with  a  slight 

swelling  opposite  the  front  of  tlie  orbit.  The  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Preopercle 

■with  its  angle  serrated,  sub-  and  inter-opercles  entire  :  preorbital  finely  serrated.  Teeth— m  a  single  compressed 
row,  their  horizontal  portions  being  about  one-third  longer  than  their  vertical,  minute  ones  on  vomer  and  palate. 

Pins—AoTS&\  spines  of  moderate  strength,  increasing  in  length  to  the  fourth  and  fifth  which  are  nearly  as  high  as 

the  middle  rays,  which  are  the  highest  in  the  fin,  the  whole  being  enveloped  in  scales  :  pectoral  of  the  same  length 

as  the  ventral  and  equal  to  the  head  excluding  the  snout :  anal  spines  of  moderate  strength,  the  thu-d  slightly 

the  ventral  fin  and  lateral-line,  and  9  between  the  latter  and  the  base  of  the  sixth   dorsal  spine.     Colours^ 

silvery-o'rey,  with  a  dark  band  between  each  row  of  scales  :  a  silvery  band  under  the  eye  :  fins  nearly  black. 

Uahita.t.-'&Qd  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago. 

"  Tahmel  is  tlie  Arabic  name  of  this  fish  acconling  to  Forskil,  whilst  cinerascens  is  the  specific  term  lie  applied  to  the  species. 
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Family,  VI— CIEEHITID^,  Grmj. 
Peiroiilei,  pt.,  et  Sciccnoiilei,  pt.,  Cuv. :   Themponiilv,  pt.,  et  Pohjnemidie,  pt.  Richardson. 
Branchiostegals  three,  five  or  six  :  pseudobranchis.  Body  oblong  and  compressed.  Mouth  in  front  of 

snout  having  a  lateral  cleft.  Eyes  of  moderate  size :  cheeks  not  cuirassed.  Teeth  in  the  jaws  villiform  or 
pointed,  sometimes  canines  as  well :  vomerine  and  palatine  teeth  present  or  absent.  A  single  dorsal  fin  com- 

posed of  spines  and  rays  of  nearly  equal  extent:  anal  with  three  spines.  Lower  pectoral  rays  simple,  and 
generally  thickened :  ventrals  thoracic,  at  some  distance  from  the  insertion  of  the  pectorals,  and  having  one 
spine  and  five  rays.  Scales  cycloid  :  lateral-line  continuous.  Air-vessel  absent,  or  with  many  appendages. 
Pyloric  appendages  few. 

Georjraplucal  distribution. — Tropical  seas,  likewise  in  the  temperate  parts  of  the  South  Pacific. 

SYNOPSIS  OF  GENERA. 

1.  Girrhites.  Branchiostegals  sis.  Opercle  unarmed.  No  teeth  on  the  palatines.  Seas  of  India  to  the 
Malay  Archipelago  and  beyond. 

2.  CirrJiitichthys.  Branchiostegals  six.  Opercle  with  spines.  Teeth  on  the  palatines.  Seas  of  India  to 
the  Malay  Archipelago  and  beyond. 

Genus,  1 — CiREHiTES,  (Comm.)  Cuv. 

Amhlycirrhitus,  GUI ;  Paracirrhites,  Bleeker.* 
Branchiosterjals  six.  Preoperde  denticulated :  opercle  unarmed.  Villiform  teeth  in  loth  jaws :  canines 

rjenerally  present :  teeth  on  the  vomer,  none  on  the  palatines.  A  single  dorsal  fin  with  ten  S2nnes  :  the  lower  five  to 
seven  pectoral  rays  are  unhranched.     Scales  of  moderate  size.     Air-vessel  absent.     Pyloric  appendages  few. 

SYNOPSIS  OF  SPECIES.t 

1.  Cirrhites  Forsteri,  D.  \~,  P.  7-|-VII,  A.  f ,  L.  1.  50.  Head  and  chest  with  black  spots  :  a  broad  brown 
or  black  band  from  the  head  to  the  upj)er  half  of  the  tail,  and  a  yellow  one  below  it.  East  coast  of  Africa,  seas 
of  India. 

2.  Cirrhites  faseiatus,  D.  \^,  P.  9  -}-  V,  A.  f.  Greyish,  vertically  banded  with  darker  :  white  spots  on 
head  and  nape.     PondicheiTy. 

1.    Cirrhites  Forsteri,  Plate  XXXV,  fig.  4. 

Perca  twniafa,  Forster,  Descrip.  Anun.  p.  224. 
Grainmistes  Forsteri,  Bl.  Schn.  p.  191. 
Sparus  pantherinus,  Lacep.  iv,  p.  IGO,  t.  vi,  fig.  1. 
Cirrhites  pantherinus,  Cuv.  and  Val.  iii,  p.  70 ;  Less.  Vov.  Coq.  Poiss.  p.  22-5,  pi.  22,  fig.  1  ;  Bleeker, 

Banda,  p.  232. 
Oerranus  Tanhervillce,  Bennett,  Ceylon,  p.  27,  p.  27. 

Cirrhites  Forsteri,  Giinther,  Catal.  ii,  p.  71,  and  GaiTctt's  Fische  d.  Sudsee,  t.  sliv.  A;  Gill,  Proc.  Am. 
Ac.  Nat.  Sci.  PhU.  1862,  p.  112;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  797. 

Ambhjcirrhites  Forsteri,  Bleeker,  Ned.  T.  Dierk.  iii,  p.  175. 

Paracirrhites  Forsteri,  Bleeker,  Cin-h.  1874,  p.  6. 

B.  vi,  D.  ifl,  P.  7+VII,  V.  1/5,  A.  A,  C.  16,  L.  1.  50,  L.  tr.  5/13,  Csec.  pyl.  4,  Vert.  10/lG. 

Length  of  head  3^  to  1/4,  of  caudal  1/7,  height  of  body  3j  to  3|  in  the  total  length.   Eyes — diameter 

*  Genus  Oxydrrhites,  Bleeker,  has  the  premaxillary  produced  a  considerable  distance  in  front  of  the  mouth.  Genus  Paracir- 
rhites has  the  scales  on  the  cheeks  large  and  regularly  imbricated,  and  those  on  the  body  smaller  ;  whereas  in  Cirrhites  the  scales  on  the 

body  are  large,  and  those  on  the  cheeks  small. 
t  I  have  not  included  C.  imnctatus,  C.  and  V.  iii,  p.  70,  which  Dr.  Giinther  (in  Catal.  ii,  p.  72)  states  comes  from  the  "  Indian 

Ocean  ?"  as  in  the  '  Histoire  Naturelle  des  I'oissnns,'  its  locality  is  not  given.  In  the  British  Museum  Catalogue  the  existence  of  one 
specimen  is  thus  recorded,  "  a,  Adult :  stuffed.  Sine  patria."  On  the  stand  this  is  now  marked  "  W.  Indies."  The  .specimen  is  as follows. 

D.  |fi,  P.  7+VII,  V.  1/5,  A.  I,  C.  16,  L.  r.  42,  L.  tr.  5/10. 
Length  of  head  SJ,  of  caudal  2/11,  height  of  body  SJ-  of  the  total  length.  Eyes — diameter  2/9  of  length  of  head,  i;  diameters 

from  end  of  snout,  and  2/3  of  a  diameter  ap.nrt.  Vertical  limb  of  preopercle  finely  serrated.  Interorbital  space  deeply  convex.  A  short 
tentacle  at  tlie  anterior  nostril.  Fins — fifth  dorsal  sijine  the  longest,  equalling  the  length  of  the  rays,  or  SJ  the  height  of  the  body  : 
second  anal  spine  much  the  longest,  equalling  the  highest  in  the  dorsal  fin. 
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'>/9  to  2/11  of  lengtli  of  head,  l^r  diameters  from  end  of  snout,  and  1  apart.  The  maxilla  reaches  to  below  the 

middle  of  the  orbit.  Vertical  llmh  of  preopercle  finely  serrated,  angle  oblique,  its  lower  Umb  also  the  sub-  and 

iuter-opercles  and  the  preorbital  entire  :  a  blunt  opercular  point.  Anterior  nostril  rather  valvular  and  h
-mged. 

T,iethstvo-ag  canines  on  either  side  of  symphysis  of  the  upper  jaw,  two  large  and  some  small  lateral  conica
l 

canine-like  ones  in  the  mandible  :  the  vi'lliform  teeth  on  the  vomer  in  a  triangular  patch,  with  its  base  behind. 

Fins— dovsul  spines  rather  strong,  increasing  in  length  to  the  third  and  fourth  which  equal  2.^  m  the  height  ot 

the  body,  they  slightly  decrease  in  length  to  the  last  but  one,  the  twelfth  being  rather  longer  than  the  e
leventh ; 

interspinous  membrane  with  a  fine  prolongation  from  behind  each  spine,  the  highest  rays  of  the  dorsal  fin  as 

lono-  as  those  of  the  anal :  lower  free  rays  of  pectoral  fin  longer  than  the  branched  ones  and  equal  to  two-thirds 

of  the  length  of  the  head  :  ventral  reaches  the  vent :  second  anal  spine  the  strongest,  and  as  long  as  the  third 

which  is  nearly  one-third  the  height  of  the  body :  caudal  cut  square  or  slightly  emargmate.  Sca/es— cycloid, 

some  between  the  rays  of  the  vertical  fins  :  the  sub-  and  inter-opercles,  and  outer  edge  of  the  preopercle  arc 

covered  ̂ vith  fine  scales,  as  is  also  the  preorbital  and  suborljital  ring  of  bones,  whilst  on  the  cheeks  and  opercles 

there  are  many  small  ones  amongst  the  rows  of  large  ones,  which  about  equal  m  size  those  on  the  body^ 

Colovrs—reMish,  head,  chest  and  base  of  pectoral  fin  with  black  spots  :  a  broad  dark  band  along  the  middle  ot 

the  body  to  the  upper  half  of  the  caudal  fin,  becoming  brovra  with  black  blotches  m  its  last  thircl.  J^  J^f^ 

yellow  band  from  above  the  pectoral  to  the  lower  half  of  the  caudal  fin.  Upper  edge  of  the  last  halt  ot  the 

spinous  dorsal  black,  continued  as  a  black  band  along  the  base  of  the  soft  dorsal :  front  edge  of  anal  and  outer 
ed"-e  of  soft  caudal  with  narrow  black  margins.  •,      m, 

°  Habitat.— Bed  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Ai-chipelago  and  beyond  ihe 

specimen  figured  is  51  inches  long,  and  was  captured  at  the  Andaman  islands.  Bennett  observes
,  theitfc 

kossaJi  of  the  Cingalese  inhabits  rocky  situations,  seldom  exceeds  eighteen  inches  m  length,  and  is  a  farm-lleshed 
and  wholesome  fish." 

2.    Cirrhites  fasciatus. 

Cuv.  and  Val.  iii,  p.  76,  pi.  47;  Giinther,  Catal.  ii,  p.  73  (not  Bennett). 

B.  vi,  D.  It,  P.  9-fV,  V.  1/5,  A.  I,  C.  15. 

Lenoih  of  head  3/11,  of  caudal  1/7,  height  of  body  2/5  of  the  total  length.  Eye.s— diameter  2/7  of  length 

of  head,  1  diameter  from  end  of  snout.  The  maxilla  reaches  to  below  the  first  third  of  the  orbit.  _  Teeth— no 

canines.  Fins— dorsal  interspinous  membrane  very  deeply  emarginate,  fourth  dorsal  spine  the  highest  and 

equal  to  about  1/3  the  height  of  the  body,  fi-om  it  they  decrease  to  the  last  but  one,  which  is  not  so  high  as  the 

last :  soft  portion  of  the  fin  as  higli  as  the  spinous  :  second  anal  spine  the  longest,  equalling  rather  more  than 

the  highest  of  the  dorsal  fin.  Colours— grejish,  becoming  white  below,  it  is  vertically  banded  with  darker : 
some  white  spots  on  the  snout  and  nape. 

Habitat. — Pondicherry. 

Genus,  2 — Cierhitichthts,  Bleeker. 

Cirrhitopsis,  Gill. 

Bra/nchiostegals  six.  Preopercle  denticulated :  opercle  spinate.  VilUform  teeth  and  canines  in  the  jaws : 

teeth  also  in  the  vomer  and  palatines.  A  sinrjle  dorsal  fin  with  ten  spines :  anal  with  three :  five  to  seven  of  the  loiver 

pectoral  rays  unbranched.     Scales  of  moderate  size.     Air-vessel  absent.     Pyloric  appendages  few. 

SYNOPSIS  OF  SPECIES. 

1.  Cirrhitichthys  aureus,  D.  ̂ "r^,  P.  7+VI-VII,  A.  ̂ V,  L-  I-  43,  L.  tr.  4/12.  Fh-st  dorsal  ra,y  prolonged 

Rosy,  with  badly  defined  blotches  :  some  red  spots  on  the  caudal.     Seas  of  India  to  the  Malay  Archip
elago  and 

^''^°''  2.  Cirri iticldhys  marmoratiis,  D.  if,  P.  7-i-VII,  A.  |,  L.  1.  40,  L.  tr.  4/10.     No  elongated  dorsal  ray. 
Body  and  vertical  fins  with  brown  spots.     Red  Sea  to  the  Malay  Archipelago  and  beyond. 

1.    Cirrhitichthys  aureus,  Plate  XXXV,  fig.  5. 

Cirrhites  aureus,  Temm.  and  Schleg.  Faun.  Japon.  Poiss.  p.  15,  t.  vii,  f.  2. 
Cirrhitichthys  aureus,  Giinther,  Catal.  ii,  p.  75. 
Cirrhitichthys  Bleeheri,  Day,  Sea  Fishery  Report,  No.  207,  p.  cxci. 
Shun-gun,  Tarn. 

B.  vi,  D.  T-JJb,  P-  7+VI-VII,  V.  1/5,  A.  ̂ '^,  C.  15,  L.  1.  43,  L.  tr.  4/12. 

Lenoth  of  head  1/4,  of  caudal  2/11,  height  of  body  3/10  of  the  total  length.  Eyes— diameter  2/7  of  length 

of  head  Ii  diameters  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Interorbital  space  concave.  Ihe  
maxilla 

reaches  to  below  the  first  thii-d  of  the  orbit.  Preopercle  denticulated  along  its  vertical  border,  as  is  also  the 

shoulder  scale  :  sub-  and  inter-opercles  entire  :  preorbital  nearly  as  deep  as  long,  entire.  A  weak  opercular 

spine  Tee«/i— villiform,  with  an  outer  rather  enlarged  row  m  the  upper  jaw,  and  two  or  more  rather  curved
 

and  conical  lateral  ones  in  the  mandible  :  viUiform  bands  on  the  vomer  and  palate.  Fnis- dorsal  spmes 
 i-ather 

stroncr  increasino-  in  length  to  the  fifth  and  sixth,  which  equal  two-fifths  of  the  height  of  the  body  :  first  ray 

elongated,  otherwise  the  soft  portion  only  as  high  as  the  spinous  :  pectoral  a  little  longer  than  the  head,  the  two 
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upper  free  rays  the  longest  and  reaching  to  above  the  anal  spines,  the  free  rays  may  be  six  or  seven  in  number  : 
ventral  not  reaching  the  vent :  second  anal  spine  strongest  and  much  the  longest,  1/4  higher  than  the  longest  in 
the  dorsal  fin  :  caudal  slightly  emarginate.  Scales — large  on  the  opercles,  cheeks  with  a  few  small  ones  inter- 

spersed :  none  on  the  jjreorbital  or  suborbital  ring.  Colours — rosy,  with  lightish  longitudinal  lines  and  a  large 
ill-defined  blotch  below  the  soft  dorsal  extending  half  way  down  the  side,  in  some  specimens  two  more  descend 
from  the  spinous  dorsal  :  a  small  dark  blotch  behind  the  upper  edge  of  the  preopercle.  Dorsal  and  caudal  fins 
more  or  less  banded,  soft  dorsal  darker  than  the  spinous  portion,  and  having  a  light  outer  edge  :  caudal  with 
red  spots. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  Japan.  It  is  rather  common  at  Madras,  attaining 
to  about  4  inches  in  length. 

This  is  the  species  once  obtained  by  Jerdon  (M.  J.  L.  and  Sc.  1851,  p.  132)  at  Madras,  and  which  he 
termed  Clrrhites  fasciatus,  C.V. 

2.    Cirrhitichthys  marmoratus. 

Labrus  marmoratus,  Lacep.  iii,  p.  492,  pi.  v,  fie 
Girrhites  niacidatiis,  Lacep.  v,  p.  3 ;  Cuv.  and  Val. 
Cirrhites  mandosus,  Bennett,  Zool.  Journ.  1829,  p. 
CirrJiitichthijs  maculatus,  Giinther,  Catal.  ii,  p.  74. 

B.  vi,  D.  J^,  p.  7+VII,  V.  1/5,  A.  I,  C.  15,  L.  1.  40,  L.  tr.  4/10,  Vert.  lO/lG. 

Length  of  head  2/7,  of  caudal  1/6,  height  of  body  2/7  of  the  total  length.  £//es— diameter  1/4  of  length 
of  head,  li  diameters  from  end  of  snout,  and  3/4  of  a  diameter  apart.  The  maxilla  reaches  to  below  the  middle 
of  the  orbit.  Vertical  limb  of  preopercle  serrated  :  sub-  and  inter-opercles  entire.  A  broad  fringed  valve  to 
the  posterior  nostril.  Teeth — villiform  in  the  jaws,  vomer,  and  anterior  portion  of  the  palatines.  Fins — dorsal 
spines  increase  in  length  to  the  fifth  and  sixth,  Avhich  equal  two-fifths  the  height  of  the  body  and  are  as  long  as 
the  rays,  the  last  spine  is  a  little  higher  than  the  one  preceding  it,  no  prolonged  dorsal  ray  :  pectoral  reaches 
as  far  as  the  ventral  and  equals  the  length  of  the  head  excluding  the  snout :  the  ventral  extends  to  the  anus  : 
second  anal  spine  strongest,  longest,  and  equalling  the  highest  in  the  dorsal  fin.  Colours — body  and  vertical 
fins  with  brown  spots,  and  a  row  of  dark  spots  along  the  base  of  the  dorsal. 

Habitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

Ill,  p. 

38. G9. 

NATIVE   OFFICI.^L    OF   CUDDALORB    AND   FISllEKMEN    (1868). 
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Family,  YII— SCORP^NIDiE,  Sivainso??.. 
Sclerogenidm,  pt.  Owen. 

Branchiostegals  five  to  seven  -.  pseudobranehiae.  Body  oblong',  compressed  or  subcylindrical.  Eyes 
lateral.  Cleft  of  mouth  lateral.  Some  of  the  bones  of  the  bead  armed :  suborbital  ring  articulated  with  the 

preopercle.  Teeth  in  villiform  bands.  A  single  dorsal  fin  in  two  distinct  portions :  the  anal  usually  similar 
to  the  soft  dorsal :  ventrals  thoracic.  Body  scaled  or  scaleless.  Air-vessel  generally  present.  Pyloric 
appendages  when  present,  few  or  in  moderate  numbers. 

Geographical  distrihution. — Some  of  these  fishes  are  usually  found  in  most  seas. 

SYNOPSIS  OF  GENERA. 

1.  Sehastes.  Interorbital  space  conves,  scaled.  No  occipital  groove  but  usually  a  few  spines  on  top  of 

head :  no  skinny  appendages.  Teeth  in  jaws,  vomer  and  jMlatines.  A  single  dorsal  iin  :  no  free  rays  at  base 
of  pectoral :  articulated  fin-rays  as  a  rule  branched.     Scales  present. 

2.  SebastkUhjs.     Differs  from  Sehastes  in  having  no  teeth  on  the  palatines. 

3.  Scorpmna.  Interorbital  space  concave,  generally  scaleless,  with  a  groove  on  occiput  laterally  bounded 

by  spines.  Teeth  on  jaws,  vomer  and  palatines.  A  single  dorsal  fin  deeply  notched  (D.  11  ]  g.Vo)  :  »o  free  rays 

at  base  of  pectoral :  articulated  fin-rays  as  a  rule  branched.  Scales  present.  Fleshy  appendages  of  varying 
size  on  head  and  body. 

4.  Scorjxenojisis.     Differs  from  Scorpmna  in  having  no  teeth  on  the  palatines. 

5.  Pterois.  Interorbital  space  more  or  less  concave :  bones  of  the  head  armed  :  no  occipital  groove. 

Villiform  teeth  in  jaws  and  vomer,  none  on  the  palatines.  A  single,  deeply-notched  dorsal  fin  (D.  11-12  |  to-ts)  = 

no  free  rays  at  base  of  pectoral :  articulated  fin-rays  as  a  rule  branched.     Scales  present.     Fleshy  appendages 
on  head.  -n    i    i 

6.  Apiistus.  Sharp  preorbital  and  preopercular  spines:  bones  of  the  head  armed.  Barbels  present. 

Teeth  in  jaws,  vomer  and  palate.  A  single  dorsal  fin  (D.  ̂ f-i''):  three  anal  spines:  a  free  ray  at  base  of 

pectoral  which  is  elongated  :  articulated  fin-iuys  as  a  rule  branched.     Scales  present. 

7.  CentroiJOfjon.  Sharp  preorbital  and  preopercular  spines  :  bones  of  the  head  armed.  Teeth  in  jaws, 

vomer  and  palate.  A  single  dorsal  fin  (D.  i^:J-=)  :  three  anal  spines  :  no  free  ray  at  base  of  pectoral :  articulated 
fin-rays  as  a  rule  branched.     Scales  present.  .     . 

8.  Gi/'immpistiis.  Sharp  preorbital  and  preopercular  spines :  bones  of  the  head  armed.  Teeth  in  jaws, 

vomer  and  palate.  Two  dorsal  fins,  the  first  with  three  spines  :  anal  with  three  spines  :  no  free  ray  at  the  base 

of  pectoral :  articulated  fin-rays  as  a  rule  branched.     Scales  rudimentary  or  absent. 

9.  Amhhiapistus.  Head  and  body  strongly  compressed:  no  groove  across  occiput.  Sharp  preorbital 

and  preopercular  spines :  bones  of  the  head  armed.  Teeth  in  jaws,  vomer  and  palate.  A  single  dorsal  fin 

(D.  V-tV)=  t'^^'^^  ̂ ^^1  spines:  no  free  rays  at  base  of  pectoral:  articulated  fin-rays  branched.  Scales 
rudimentary  or  absent. 

10.  Micropus.  Preorbital  and  preopercle  with  spines,  also  the  sub-  and  inter-opercles  :  other  bones  ot 

the  head  armed.  No  groove  across  occiput.  Villiform  teeth  in  the  jaws  only.  A  single  or  two  dorsal  fins 

with  less  spines  than  rays  :  two  weak  anal  spines  :  no  free  rays  at  base  of  pectoral :  ventral  almost  rudunentary. 
Articulated  fin-rays  branched.     Scaleless. 

11.  Minous.  Head  large,  a  gi-oove  across  occiput.  Sharp  preorbital  and  preopercular  spines:  bones  of 

the  head  armed.  Teeth  in  jaws  and  vomer,  none  on  the  palatines.  A  single  dorsal  fin  (D.  f  ̂l^)  :  anal  spines, 

if  present,  badly  developed  :  pectoral  with  a  ft-ee  ray  at  its  base.     Articulated  fin-rays  unbranched.     Scaleless. 

12.  Gocotropus.  Head  and  body  strongly  compressed:  no  groove  on  occiput.  Blunt  preorbital  and 

preopercular  sprues :  bones  of  head  armed.  Teeth  in  jaws  and  vomer,  none  on  palatines.  A  single  dorsal  fin 

(D.  y.^Jg')  :  two  weak  anal  spines:  pectoral  without  free  rays  at  its  base.  Articulated  fin-rays  unbranched. 
S  c3,1g1g  s  s . 

13.  Pelor.  Head  irregularly  shaped,  it  and  body  with  many  skinny  appendages  :  a  groove  across  occiput. 

Bones  of  the  head  armed.  "Villiform  teeth  on  jaws,  vomer,  and  palatines.  Articulated  fin-rays  generally branched.     Scaleless. 

1-1.  Choridactylus.  Head  and  body  compressed  :  a  groove  on  occiput.  Sharp  preorbital  and  preopercular 

spines  :  bones  of  the  head  armed.  Teeth  in  the  jaws,  none  on  vomer  or  palate.  A  single  dorsal  fin  (D.  V )  ; 

two  anal  spines  :  three  free  rays  at  base  of  pectoral.     Articulated  fin-rays  branched.     Scaleless. 

15.  SynaMcidium.  Head  monstrous  and  irregularly  shaped.  liones  of  the  head  with  blunt  spmes. 

Teeth  in  jaws  and  vomer  but  not  on  the  palate.  A  single  dorsal  fin  (D.  i.\)  :  three  anal  spines :  no  fi-ee 
rays  at  base  of  pectoral.     Articulated  fin-rays  branched.     Scaleless. 

16.  Synanceia.  Head  monstrous,  irregularly  shaped.  Bones  of  the  head  spineless.  Teeth  in  jaws, 

none  on  vomer  or  palate.  A  single  dorsal  fin  (D.  »f:|-'=)  :  three  anal  spines:  no  free  rays  at  base  of 
pectoral.     Articulated  fin-rays  branched.     Scaleless. 

u  2 
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17.  Pseudosynanceia..  Eyes  directed  up-vrards.  Villiform  teeth  in  jaws  and  vomer.  Dorsal  spines 
stronc  (D.  M)  :  three  anal  spines  :  no  fi'ee  ray  at  base  of  pectoral.     Articulated  fin-rays  unLranclied.     Scaleless. 

18.  Pohjcaidis.  Body  anteriorly  sub-cylindrical,  posteriorly  compressed.  Eyes  directed  somewhat 
upwards.  Preopercle  armed.  Teeth  Tilliform  in  the  jaws,  none  on  vomer  or  palate.  A  single  dorsal  fiu 

(13.  AAA)  :  no  anal  spines  (A.  11-15)  :  no  free  rays  at  base  of  the  pectoral  fin.   Articulated  fin-rays  unbranched. 
Scaleless. 

M.  Sauvage  in  his  paper  on  Triglidm,  Cuv.  and  Val.  (Sep.  1873)  divides  them  as  follows  ;  1,  ScoEPa;3iiDJ: ; 
2   PLATTCEPH.UilDiE  ;  3,  TpjoliDjE  ;  and  subdivides  the  first  family  thus  : 

[  a.  Body  covered  with  ordinary  scales  as  Sehastes,  Scorpcena,  Pterots,  and  group  of  Apistus 

J)  — "SCORP^XI. bCOEPJ;xiDj;.        j^    Body  scaleless  or  with   spinate  scales,  as  Sijnancidium,  Sijnanccia,  Minous,  Pelor,  and 

(^  group  of  CoUes,  &c. — Cottini. 
Dr.  Giinther,  "  Fishes  of  Zanzibar,"  (p.  xiv,  ei-rata)  observes,  "  hefore  Stn.\?;ceia  insert  Family  CoTTlDiE," 

&c.  I  must  refer  to  M.  Sauvage's  paper  for  my  reasons  for  placing  all  the  foregoing  Genera  in  the  present 
Family. 

Genus,  1 — Sebastes,  C^w.  and  Val. 

Pranchiostegah  seven:  pseudohrancliiw..  Head  and  hody  somewhat  compressed.  No  groove  on  the  occiput, 

usually  a  feiv  small  spnnes ;  preopercle  armed.  Villiform  teeth  on  the  jaivs,  vomer  and  palatines.  Fins  not  elongated  : 

a  single  dorsal,  having  the  spinoiis  portion  more  or  less  separated  from  the  soft  hy  a  notch,  spnnes  twelve  to  fourteen : 

anal  not  elongated,  with  three  sinnes :  no  free  rays  to  the  pectoral  fin.  AHiculated  fin-rays  branched.  Scales  present 

and  of  moderate  or  small  size,  extending  as  far  forwards  as  the  orbit  or  even  beyond :  no  skinny  appendages.  Air- 
vessel,  as  a  rule,  present.     Pyloric  appendages  few  or  in  moderate  numbers. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Sebastes  Stoliczlim,  D.  \^,  A.  |,  L.  1.  35.  No  spines  on  top  of  head.  Reddish,  marbled  with  brown  : 

fins  spotted  or  blotched.     Nicobars. 

1.    Sebastes  Stoliczkffi,  Plate  XXXVI,  fig.  1. 

B.  vii,  D.  ii,  P.  14,  V.  1/5,  A.  I,  C.  16,  L.  1.  35,  L.  r.  ff,  L.  tr.  5/14. 

Length  of  head  3/10,  of  caudal  2/13,  height  of  body  3/11  of  the  total  length.  JB^/es— diameter  3|  in 
length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  also  apart.  Height  of  head  equals  its  length  without 
the  snout.  Interorbital  space  convex.  The  masilla  reaches  to  below  the  last  third  of  the  orbit.  Vertical  limb 

of  preopercle  serrated,  and  having  three  strong  anteriorly-directed  spines  along  its  horizontal  border  :  sub-  and 
inter-opercles  entire.  No  spines  on  the  head  :  no  groove  below  the  eyes  :  a  moderately  strong  opercular  spine. 
A  nasal  tentacle  nearly  half  the  diameter  of  the  orbit  in  length.  Teeth — villiform  in  jaws,  vomer,  and  palate. 
p'ins — dorsal  spines  strong,  increasing  in  length  to  the  fourth  which  is  more  than  half  (If)  the  height  of  the 
body,  they  gradually  decrease  to  the  last  which  ecpals  three-fourths  of  the  diameter  of  the  orbit  in  length,  the 
rays  are  almost  of  the  same  height  as  the  spines.  Pectoral  as  long  as  the  head  behind  the  front  third  of  the  eye 
and  longer  than  the  ventral  w  hich  just  reaches  the  vent :  second  anal  spine  much  the  strongest  and  longest, 

equalling  the  length  of  the  pectoral  'fin  :  caudal  rounded.  Scales — finely  ctenoid,  those  on  the  head  and  to  below the  third  dorsal  spine  much  smaller  than  those  on  the  body  :  upper  surface  of  head  scaled  as  far  as  the  snout, 

also  along  the  suborbital  ring  of  bones  and  on  the  cheeks  and  opercles  :  4|  rows  between  lateral-line  and  base 
of  sixth  dorsal  spine  :  10  between  the  ventral  and  the  lateral-line.  Colours — reddish,  marbled  with  brown  : 
some  dark  bands  radiate  from  the  eye  :  all  the  fins  spotted,  blotched  and  banded  with  browm  or  black. 

Habitat. — Nicobars,  from  whence  the  specimen  figui-ed  (life-size)  was  brought  by  the  late  Dr.  Stoliczka. 

Genus,  2 — Sebasiichthts,  Gill. 
Sebastodes,  Ayres. 

"  Differs  from  Sebastes  in  having  no  palatine  teeth. 
SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.   Scbastichthys  strongia,  D.  11-12  |  i,  A.  |,  L.  1.  45.     Seas  of  India  to  the  Malay  Archipelago. 

1.    Sebastichthys  strongia. 

Scorpmna  strongim,  Cuv.  and  Val.  iv,  ji.  323 ;  Quoy  and  Gaim.  Voy.  Astrol.  Poissons,  p.  C88,  pi.  xi,  f.  2  ; 
Less.  Voy.  Duperr.  Zool.  Poiss.  p.  213;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  a03. 

Scorpcena  cyanostigma,  Bleeker,  Burn,  p.  400. 
Sebastes  strongensis,  Giinther,  Catal.  ii,  p.  105. 

B.  vi,  D.  11-12  I  1,  P.  19,  V.  1/5,  A.  |,  C.  15,  L.  1.  45,  L.  tr.  5/1 G. 

Length  of  head  1/3,  of  pectoral  1/4,  of  caudal  2/11,  height  of  body  nearly  1/3  of  the  total  length.  Eyes- 
diameter  a  little  more  than  1/3  of  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  1/2  a  diameter  apart. 

Supraorbital  ridge  spined  :  two  spinate  lines  given  off  posteriorly  from  the  orbit,  one  towards  the  occiput,  the 

other  towards  the  lateral-line.    A  sharp  spine  on  nostril :  anterior  edge  of  preorbital  with  obtuse  spines.    Ridge 
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below  the  orbit  to  tbe  angle  of  tbe  preopercle  also  spiny,  and  two  more  strong  spines  on  tbe  lower  margin  of 

the  preopercle.  Three  strong  spines  on  preorbital  and  a  very  strong  one  at  shoulder.  _  Two  tentacles  above  the 

orbit  and  several  more  about  the  head.  The  maxilla  reaches  to  under  the  posterior  third  of  the  orbit.  Teeth— 

viUiform  in  both  jaws,  and  also  on  the  vomer.  Fins— the  lower  eight  rays  of  the  pectoral  with  free  extremities. 

Dorsal  spines  strong,  increasing  in  length  to  the  ninth.  Second  dorsal  rather  lower  than  the  first.  Second  anal 

spine  longest  and  strongest :  caudal  rounded,  iS'caZes— cover  the  body,  the  occiput,  cheeks  and  opercles,  also 

the  bases  of  the  soft  ravs  of  the  fins.  Lateral-line— in  single  tubes,  with  here  and  there  tentacles.  Colours— 

brownish,  banded  with  darker,  the  first  passing  downwards  through  the  eye  :  a  large  brown  spot  on  opercle  :  fins 
irregularly  banded  in  dotted  lines. 

Habitat.— Ceylon,  Andamans,  Malay  Archipelago. 

Genus,  3 — Scorpj;na,  Artecli. 

Scorpceminis,  Heck. ;  Neosehastes,  Guichenot ;  Pseudomonopterus,  Bleeker. 

BrancJiioster/als  seven :  pseudobraticJdce.  Head  large,  with  a  scaleless  groove  on  the  occijmt,  armed  with  spines 

and  usually  with  slcinny  flaps.  ViUiform  teeth  on  the  jaivs,  vomer,  and  palatines.  A  single  dorsal  fin  deeply  notched, 

dividing  the  two  poHions,  having  twelve  spines,  and  three  in  the  anal,  which  latter  fin  is  not  elongated :  pectoral  large, 
without  free  rays.     Air-vessel  absent.     Pyloric  appendages  feiv. 

Geographical  distribution. — Tropical  seas,  also  in  the  Mediterranean  and  Atlantic  coasts  of  America. 

SYNOPSIS  OF  SPECIES. 

1.  Scorpana  haplodactylus,  D.  11  |  -J-,  A.  |,  L.  r.  43,  L.  tr.  0,22.  An  orbital  tentacle.  Brownish-black, 
banded  and  marbled.     Andamans  and  Malay  Archipelago. 

2.  Scorpana  armata,  D.  11  |  I,  A.  |,  L.  1.  35,  L.  tr.  9/19.  No  orbital  tentacle.  Roseate  brown,  with darker  blotches.     East  Indies. 

1.    Scorpsena  haplodactylus,  Plate  XXXVI,  fig.  2. 
Scorpcena  aplodactylus,  Bleeker,  Ceram.  ii,  j).  698. 

Scorpcena  haplodactylus,  Giinther,  Catal.  ii,  p.  117;  Kner,  Novara  Fische,  p.  IIG. 

B.  vii,  D.  11  I  i,  P.  5+XII,  V.  1/5,  A.  I,  C.  15,  L.  1.  26,  L.  r.  Jl,  L.  tr.  6/22. 

Length  of  head  1/3,  of  pectoral  1/4,  of  caudal  1/7,  height  of  body  3/10  of  the  total  length.  Eyes— 
diameter  1/4  of  length  of  head,  I3  diameters  from  the  end  of  snout,  and  1/2  a  diameter  apart.  Width  of 

head  equals  three-fourths  of  its  length.  The  maxilla  reaches  to  below  the  centre  of  the  orbit.  Interorbital 

space  deeply  concave,  no  groove  below  the  eyes.  Two  spines  on  the  posterior-superior  edge  of  the  orbit,  the 
hind  one  of  which  is  furnished  with  a  tentacle.  Three  strong  spines  on  the  occipital  andthe  same  number  on  the 

temporal  ridge,  and  one  intermediate  small  spine.  A  strong  turbinal  spine :  a  suborbital  spiuate  ridge  :  three 

strong  spines  on  the  vertical  limb  of  the  preopercle  and  two  blunt  ones  along  its  horizontal  border  :  two  strong 

opercular  spines.  Several  fleshy  tentacles  about  the  head.  A  strong  spine  above  the  base  of  the  pectoral  fin  on  the 

shoulder  girdle.  Teei/t— villiform  in  the  jaws,  in  a  narrow  V-shaped  band  on  the  vomer,  and  a  few  on  the  anterior 

end  of  the  palatines.  Fins — dorsal  spines  increase  in  length  to  the  fourth,  which  equals  half  the  height  of  the  body, 

from  it  they  decrease  in  length  to  the  eleventh,  between  which  and  the  next  exists  a  deep  notch,  the  twelfth  spine 

twice  as  high  as  the  eleventh  :  soft  dorsal  slightly  higher  than  the  spinous.  Pectoral  equals  the  length  of  the 

head  behind  the  middle  of  the  eyes,  its  twelve  lower  rays  unbranched  :  second  anal  spine  the  strongest  and 

longest,  equalling  half  the  height  of  the  body  :  caudal  rounded.  Scales— on  the  cheeks,  upper  and  hind  edge  of 

the  opercles,  and  a  few  fleshy  tentacles  along  the  lateral-line.  (7oZo?t/-s— brownish-black,  banded  and  marbled 
with  darker  :  anal  having  abroad  band  along  its  basal  half:  one  vertical  band  at  the  base  of  the  caudal,  another 

along  its  centre,  and  a  dark  margin  edged  with  white  :   dorsal  with  brown  marks. 

Haiitof.— Andamans  (where  the  specimen  figured  life-size  was  procured)  to  the  Malay  Archipelago  and 
beyond. 

2.    Scorpaena  armata. 
Sauvage,  Nouv.  Arch,  du  Museum,  p.  49,  t.  ix,  pi.  6,  fig.  1. 

B.  vii,  D.  11  I  i  P.  6+XII,  V.  1/5,  A.  f ,  C.  13,  L.  1.  35,  L.  tr.  9/19. 

Length  of  head  4/11,  of  caudal  2/11,  height  of  body  1/3  of  the  total  length.  jBf/es— diameter  1/4  of 
length  of  head,  Ii  diameters  from  end  of  snout,  and  3/4  of  a  diameter  apart.  The  maxilla  reaches  to  nearly 
below  the  hind  edge  of  the  orbit.  Interorbital  space  very  concave,  with  a  quadrangular  fossa,  along  which  are 
two  low  ridges  that  terminate  posteriorly  in  two  spines  :  a  deep  groove  below  the  eyes.  Two  or  three  spines 
along  the  upper  margin  of  the  orbit :  a  turbinal  spine  :  two  strong  ones  on  the  preorbital  from  which  a  ridge 

proceeds  to  a  spine  in  the  middle  of  the  vertical  border  of  the  preopercle,  below  which  are  three  smaller  ones. 

Opercle  with  two  spines.  Occipital  and  temporal  ridges  spinate.  Teeth — viUiform  in  jaws,  in  a  V-shaped  band^ 
on  the  vomer,  and  a  large  band  on  the  palatines.  Fins — fifth  dorsal  .spine  rather  above  half  the  height  of 

the  body  :  pectorals  and  ventrals  of  the  same  length  passing  to  slightly  beyond  the  anus  :  third  anal  spine  the 

longest,  exceeding  the  highest  in  the  dorsal  fin  :  caudal  slightly  rounded.  Scales — over  body  and  head,  none 
between  the  eyes.  Colours — roseate  brown,  with  darker  blotches  and  a  few  yellowish- white  spots  :  head  spotted 
with  black.     Fins  yellowish-brown,  spotted  with  darker,  sometimes  forming  lines. 
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Habitat. — Two  specimens,  obtained  in  tlie  East  Indies,  were  presented  to  the  Paris  Museiim  by  M.  Bonare. 

Genus,  4 — ScoEP^NOPSis,  Hechel. 

Scor2'>w)iichfhys  and  ParascorjKcna,  Bleeker. 
Differs  from  ScoTjimna  in  having  no  palatine  teeth. 

Geocjraphical  distribution. — Trojiical  seas,  also  with,  those  of  the  last  genus. 
SYNOPSIS  OP  SPECIES. 

1.  Scorpn'nopsis  Guamensis,  D.  12  |  i,  P.  'J+X,  A.  |,  L.  r.  43.  No  orbital  tentacle.  Stales  over  cheeks 
and  opereles.     Brown,  marbled  with  darker.     East  Indies  to  the  Malay  Archipelago. 

2.  Scoijmnopsis  cirriiosa,  D.  11  |  Jo.  P-  G+XII,  A.  |,  L.  r.  6G.  Orbital  tentacle,  if  present,  small.  Head 
scaleless.     Pinkish  brown  marbled  with  darker. 

3.  Seorpmnopsis  o.eyce^jhala,  D.  11  |  ■^,  P.  6+XII,  A.  f ,  L.  r.  4G.  Orbital  tentacle  well  developed.  Scales 
on  the  upper  portions  of  operele  and  preopercle.  Reddish  brown,  spotted  and  blotched  with  darker.  Nicobars 
to  the  Malay  Archipelago  and  beyond. 

4.  ScorpfPMopsis  rosea,  D.  11  |  Jg,  P.  6+XII,  A.  f ,  L.  r.  43.  An  oi-bital  tentacle.  Scales  on  upper  portion 
of  opereles.     Reddish  brown,  marbled.     Seas  of  India. 

_  5.  Scorpcenopsis  venosa,  D.  11  |  i,  P.  6+XII,  A.  |,  L.  1.  38.  Apparently  no  orbital  tentacle.  Head  scaleless. 
Reddish  brown  blotched  with  dai-ker.     Seas  of  India. 

1.  Scorpsenopsis  Guamensis. 

Scorpmna  Guamensis,  Quoy  and  Gaim.  Voy.  Frey.  Zool.  p.  326. 

.*'  Scorjxena  pohjlepis,  Bleeker,  Nat.  Tyds.  Ned.  Ind.  18-31,  ii,  p.  173. 
Sebastes  pohjlepis,  GLinther,  Catal.  ii,  p.  106.* 

B.  vii,  D.  12  I  1  P.  9+X,  V.  1/5,  A.  f,  C.  13,  L.  r.  43. 

Length  of  head  1/3,  of  caudal  1/.5,  height  of  body  2/7  of  the  total  length.  %es— diameter  2/7  of  length 
of  head,  1  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Interorbital  space  concave.  No  groove 
beneath  the  eyes.  Supraorbital  edge  spinate.  No  orbital  tentacle.  The  maxilla  reaches  to  below  the  middle 
of  the  eye.  Spines  on  head  acute.  Tee^//.— villiform  in  jaws  and  on  the  vomer.  Fins — highest  dorsal  spines 
equal  half  of  the  height  of  the  body.  Sades — present  on  cheeks  and  opereles.  Colours — brown  marbled  with darker. 

Habitat. — Malay  Archipelago,  and  said  to  have  been  brought  from  the  East  Indies. 

2.  Scorpsenopsis  cirrhosa.f 

Perca,  cirrhosa,  Thunb.  Nya  Handl.  Stockh.  siv,  17;t3,  p.  109,  pi.  7,  fig.  2. 
Scorpcuna  cirrhosa,  Cuv.  and  Val.  iv,  p.  318 ;  Gunther,  Catal.  ii,  p.  120  ;  Klunz.  Verh.  z.  b.  Ges.  Wien, 

1S70,  p.  801. 

ScorpcPMa  negleeta,  Temm.  and  Schleg.  p.  42,  pi.  17,  fig.  2,  3;  Bleeker,  Verh.  Bat.  Gen.  xxvi,  p.  79. 
Scorjxena  barbata,  Riipp.  N.  W.  Pische,  p.  105,  t.  27,  fig.  1. 

B.  vii,  D.  11  i  3L,  p.  6^X11,  V.  I/.5,  A.  I,  C.  1.3,  L.  r.  50. 

Length  of  head  1/3,  of  caudal  1/6,  height  of  body  3/10  of  the  total  length.  %es— diameter  1/5  of  length 
of  head,  1|  diameters  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Interorbital  space  deeply  concave,  with 
two  low  ridges  along  its  whole  extent  which  do  not  end  in  spines  :  a  deep  groove  below  the  anterior  edge  of 
the  orbit :  a  shallow  groove  over  occiput :  occipital  and  temporal  ridges  strongly  spinate.  Two  strong  spines 
along  the  upper  edge  of  the  orbit.  Sometimes  an  orbital  tentacle  of  small  size,  which  is  however  mostly  absent. 
A  spinate  ridge  from  the  preorbital  across  the  cheeks,  preopercle  spinate  :  operele  with  two  spines.  Tentacles — 
besides  the  orbital  one,  there  are  many  more  about  the  head  and  a  veiy  large  one  above  the  angle  of  the  mouth : 
there  are  also  some  on  the  body.  Teeth — in  jaws  and  vomer,  none  on  the  palate.  Fins — dorsal  spines  increase 
in  length  to  the  fourth,  which  is  half  as  high  as  the  body,  and  usually  shorter  than  the  second  of  the  anal, 
which  equals  half  the  length  of  the  head  :  ventral  reaches  the  anus  :  caudal  cut  nearly  square.  Scales — none 
on  the  head.     Colours— Pinkl'ih  brown  marbled  with  darker  :  fins  spotted  and  blotched. 

Habitat. — West  coast  of  Africa,  seas  of  India  to  Malay  Archipelago  and  beyond. 

3.    Scorpfenopsis  oxycephala,  Plate  XXXVI,  fig.  3. 
Scorpcena  oxycephalus,  Bleeker,  Sclcrop.  p.  20,  and  Verh.  Bat.  Gen.  xxii,  Sclerop.  p.  7 ;  Kner,  Novara 

Fische,  p.  116. 
Scorpaina  cirrhosa,  Giinther,  Catal.  ii,  p.  120  (in  part). 
Seorpmnopsis  oxycephala,  Sauvage,  Nov.  Arch.  Mus.  t.  ix,  p.  52,  pi.  6,  fig.  3  and  3a. 

B.  vii,  D.  11  1  J^,  P.  6+XII,  V.  1/5,  A.  I,  C.  13,  L.  r.  ||,  L.  tr.  7/22. 

*  Specimens  marked  Sebastes  polylepis,  B.  M.  Catal.  ii,  p.  107,  belong  to  this  species,  under  which  designation  they  are  now 

.     t_The  specimen  of  Scorpcena  pohjprion,  B.  !m.  Catal.  ii,  p.  115,  recorded  as  "  d.  Half  grown,  Cevlon,  presented  by  Captain 
Gascoigne,    appears  to  belong  to  this  species. 
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Length  of  head  4/13,  of  caudal  2/11,  height  of  body  4/17  of  the  total  length.  Eijes — diameter  l/o  of 
length  of  head,  1|  diameters  from  end  of  snout,  and  1  aj^art.  Interorbital  space  deeply  concave,  with  two  low 
ridges  along  its  whole  extent,  and  which  do  not  end  in  spines,  between  them  anteriorly  is  a  third :  a  deep 
groove  below  the  front  third  of  the  orbit  continued  as  a  shallow  one  below  the  eye  :  a  groove  across  the  occiput 
having  one  spine  anterior  to  it  and  two  more  belonging  to  the  occipital  ridge  posterior  to  it.  Three  strong 
spines  along  the  upper  edge  of  the  orbit  with  a  tentacle  between  the  last  two.  A  strong  turbinal  spine.  A 
tentacle  to  the  front  nostril.  Preorbital  with  ridges  in  a  star-shape,  about  seven  in  number,  and  ending  in 
spines :  a  spinate  ridge  across  the  cheeks  to  a  strong  spine  in  the  centre  of  the  vertical  border  of  the  preopercle, 
which  has  two  more  below  it  and  one  blunt  one  along  its  lower  limb  :  opercle  with  two  spines.  Temporal  ridge 
spined  and  one  spine  between  it  and  the  occipital  ridge.  A  spine  on  the  shoulder  girdle  just  above  the  base  of 

the  pectoral  fin.  Tentacles— hesides  those  enumerated,  there  exists' a  large  one  above  the  angle  of  the  mouth, 
some  small  ones  along  the  margin  of  the  preopercle,  a  few  also  on  the  lateral-line  and  on  some  of  the  body  scales. 

Teeth — villifoi-m  in  jaws  and  vomer.  Fins — dorsal  spines  rather  strong,  the  third  very  slightly  longer  than  the 
fourth,  and  equal  to  two-fifths  of  the  height  of  the  body  and  about  as  long  as  the  rays  ;  pectoral  as  long  as  the 
head  witliout  the  snout  and  reaching  as  far  as  the  ventral :  second  anal  spine  much  the  strongest  and  equal  to 
the  length  of  the  head  behind  the  last  third  of  the  eye  :  caudal  cut  square.  Scales — present  on  the  upper 
portions  of  the  opercle  and  preopercle,  eight  rows  between  sixth  dorsal  spine  and  lateral-line.  Colours — reddish, 
clouded  with  brown,  and  having  a  few  blackish  spots :  a  dark  band  commences  in  the  apper  half  of  the 
interspinous  membrane  between  the  second  and  third  dorsal  spines,  and  passing  along  the  upper  tliird  of  the 
fin,  descends  between  the  sixth  and  seventh  on  to  the  back  :  many  blotches  on  the  fins  :  a  dark  band  descends 
over  the  last  half  of  the  caudal :  three  narrow  dark  horizontal  bands  go  across  the  lower  half  of  the  anal : 
undivided  pectoral  rays  spotted ;  ventral  with  bro\vu  spots. 

In  a  young  specimen  (2j  inches  long)  captured  along  with  the  one  described  above,  the  eye  is  compara- 
tively much  larger,  the  cheeks  and  opercles  are  scaled,  there  are  two  supraorbital  tentacles  and  a  short  one  on 

the  upper  angle  of  the  eye,  whilst  the  body  is  comparatively  higher. 

Habitat. — Nicobars  to  the  Malay  Ai-chipelago  and  beyond :  the  specimen  figured  (over  G  inches  in  length) was  obtained  at  the  Nicobars. 

4.     Scorpsenopsis  rosea,  Plate  XXXVI,  fig.  4. 
Scorpcena  rosea,  Day,  Proc.  Zool.  Soc.  18(37,  p.  703. 

B.  vii,  D.  11  I  ̂.Vo,  P.  e-fXII,  V.  1/5,  A.  f,  C.  15,  L.  1.  43,  L.  tr.  7/18. 

Length  of  head  1/5,  of  pectoral  1/4,  of  caudal  1/5,  height  of  body  1/3  of  the  total  length.  Ei/es — 
somewhat  elevated,  with  a  deep  groove  below,  and  anterior  and  posterior  depressions :  interorbital  space 
deeply  concave,  vrith  an  elevated  smooth  ridge  on  either  side  :  diameter  of  eyes  1/4  of  length  of  head,  1|  from 
end  of  snout,  and  3/4  of  a  diameter  apart.  Snout  rather  elevated,  a  transverse  depression  between  it  and  the 
orbit.  The  maxiUa  reaches  to  below  the  centre  of  the  orbit :  lower  jaw  the  longer.  A  sharjj  turbinal  spine ; 
a  broad  fleshy  fringed  tentacle  to  the  anterior  nostril.  Above  the  angle  of  the  preopercle  is  a  ridge  vrith  five  more 
backwardly  directed  spines.  Along  the  angle  and  lower  edge  of  the  preopercle  are  three  denticnlatious,  the 

superior  strong  and  sharp,  the  others  blunted,  also  thi-ee  fleshy  tentacles  along  its  border  and  one  on  its  surface. 
Interopercle  with  a  blunt  spine  and  tentacle.  Opercle  with  a  central  bony  ridge  ending  in  two  spines.  Temporal 
ridge  containing  three  spines,  and  occipital  one  likewise  spiny  ;  whilst  there  is  one  spine  between  it  and  the  ridge 
below  it.  Orbit  with  a  strong  spine  at  its  posterior-superior — and  another  at  its  superior — edge,  the  last  with  a 
long  wide  tentacle  at  its  base.  Several  fleshy  tentacles  exist  on  the  snout,  a  large  one  at  the  angle  of  the 
mouth,  and  two  on  the  end  of  the  upper  jaw  :  also  three  rather  large  ones  on  the  lower  jaw.  Teeth — viUiform,  a 
V-shaped  patch  on  the  vomer,  none  on  the  palatines.  Fins — dorsal  spines  modei-ately  strong,  the  third  the  longest, 
interspinous  membrane  rather  deeply  cleft  and  extended  beyond  each  spine.  Pectoral  with  its  lowest  twelve 
rays  unbranched  and  minute  fleshy  appendages  attached  to  them.  Second  and  third  anal  spines  of  equal  length, 
the  foraier  much  the  stronger.  Caudal  cut  nearly  square.  Scales — present,  some  on  the  upper  part  of  the 
opercle,  head  otherwise  scaleless.  Lateral-line  in  23  or  24  tubes.  Colours — rosy,  marbled  with  greyish  :  one 
or  two  irregular  vertical  grey  bands  on  the  caudal  fin  :  dorsal,  anal,  and  ventral  also  banded :  pectoi'al  with 
numerous  dark  spots. 

S.  Mati/ritiana,  C.V.  appears  very  similar,  it  has  43  rows  of  scales  above  the  lateral-line  and  40  below  it. 
Sis  branched  pectoral  rays  but  only  10  simple  ones. 

Habitat. — Madras. 

5.    Scorpaenopsis  venosa. 

Scorpmna  mooroo-hontoo,  Russell,  Fish.  Vizag.  i,  p.  44,  pi.  56. 
Scorpeena  venosa,  Cuv.  and  Val.  iv,  p.  317;  Swainson,  Fish,  ii,  p.  2G6. 

B.  vii,  D.  11  I  i,  P.  18,  V.  1/5,  A.  I,  C.  16,  L.  1.  38. 

Length  of  head  1/3  of  the  total  length.  Eyes — rather  above  one  diameter  from  the  end  of  snout  and  also 
one  apart.  The  maxilla  reaches  to  below  the  last  third  of  the  eye.  Interorbital  space  very  concave  with  two 
longitudinal  ridges  that  end  posteriorly  in  spines  :  a  groove  before  the  eyes  :  a  quadrangular  space  on  the  vertex 
bordered  by  spines  :  turbinal  and  preorbital  spines,  a  spiny  ridge  across  the  cheeks  :  vertical  limb  of  preopercle 



152  ACANTHOPTERYGII. 

spinate  :  occipital  and  temporal  ridges  spinate.  Tentacles — none  apparent  over  the  orbit  (?)  :  very  distinct  on 
lower  iaw  and  different  parts  of  the  head.  Valenciennes  observes  that  its  most  remarkable  character  is  that  all 

the  skin  of  the  head  between  the  spines  is  as  if  it  were  veined  with  small  scooped  out  lines  which  join  on  all 

sides  and  thus  form  a  network  which  has  the  appearance  of  scales.  Teeth — none  on  the  palate.  Fins — fourth 

dorsal  spine  the  longest  and  equal  in  length  to  the  second  of  the  anal  which  is  2/5  of  the  length  of  the  head. 
Scales   none  on  head,   those  on  body  oblong,  ctenoid  with  a  single  row  of  minute  spines  along  its  marginal 

liorder.  Colours — "  head  and  body  dai-k,  with  a  mixture  of  dull  red  :  the  throat  and  belly  are  of  a  pink  colour. 

The  fins  irreg'ularly  streaked  black  and  red :  the  ventral  at  its  root  is  pink  like  the  belly."— (Russell.) 

M.  Sauvage,  who  has  kindly  compared  Valenciennes'  type  specimen  for  me  with  a  drawing  I  made 
of  )S'.  rosea  has  furnished  mo  with  the  additional  information  detailed  above.  He  likewise  observes  "  8.  venosa 
differs  from  S.  rosea  (according  to  your  figure)  by  the  head  being  more  elongated  :  the  body  also  more  elongated 

and  the  dorsal  spines  not  being  so  high." Habitat — Coromandel  coast  of  India. 

Genus,  5 — Pteeois,  Cuv. 

.    Macrochjrus,  Pteroleptus,  Pteropterus  and  Braehjrtis,  Swainson. 

BraiicMostegals  seven:  pseudolranclrice.  Head  rather  large,  armed  vdth  spines  and  having  sKnmj flaps -.  no 
occipital  groove.  ViUiform  teeth  m  jaws  and  on  vomer,  none  on  the  palate.  A  single  deeply  notched  dorsal  fin, 

having  from  twelve  to  thirteen  spines:  anal  with  tivo  or  three  spines  and  few  rays:  rays,  and  sometimes  spines, 

elongated:  no  pectoral  appendages.     Air-vessel  large.     Pyloric  appendages  few. 

Geographical  distribution. — Epd  Sea,  coasts  of  Africa,  through  the  seas  of  India  to  the  Malay  Archipelago 
and  Polynesia. 

It  does  not  appear  that  any  very  great  value  can  be  placed  on  the  comparative  length  of  the  dorsal  spines, 

or  pectoral  rays  in  this  Genus  of  Fishes,  as  they  are  subject  to  considerable  modifications,  some  being  dependant 

upon  age,  and  others  seem  to  be  subject  to  variation  in  specimens  of  the  same  species.  It  has  yet  to  be 
ascertained  whether  the  orbital  tentacle  is  equally  developed  in  both  sexes. 

SYNOPSIS  OF  SPECIES. 

1.  Pterois  Bussellii,  D.  I2-|  yxiTT'  ̂ -  ̂ -  H-  -^  short  supraorbital  tentacle.  Interorbital  space  and  nape 
scaled.  Caudal  unspotted.  Ko  white  spot  in  axiUa.  Pectoral  grey,  with  its  two  upper  rays  spotted.  Seas  of 
India  to  the  Malay  Archipelago. 

2.  Pterois  miles,  D.  12  |  ro-TT'  ̂ -  r-  92.  A  short  supraorbital  tentacle.  Interorbital  space  and  nape  scaled. 

Dorsal,  caudal,  and  anal  spotted.     A  white  spot  in  the  asUla.     Seas  of  India. 

3.  Pterois  zehra,  D.  12  |  -^,  L.  r.  -Jlj.  A  long  supraorbital  tentacle.  Interorbital  space  scaleless.  Dorsal, 

caudal,  pectoral  and  anal  spotted.     A  white  spot  in  the  axilla. 
4.  Pterois  volitans,  D.  12  |  j-q-xt'  L.  r.  90.  A  long  supraorbital  tentacle.  Interorbital  space  and  nape 

scaleless,  or  with  rudimentary  scales.  Dorsal,  caudal  and  anal  spotted.  A  white  spot  in  the  axilla.  Bed  Sea, 
East  coast  of  Africa,  seas  of  India  to  Australia. 

5.  Pterois  cincta,  D.  11  |  tT>  L.  r.  45.  A  long  supraorbital  tentacle.  Nape  scaled.  Soft  dorsal,  caudal 

and  anal  spotted.     No  white  spot  in  axilla.     Red  Sea,  seas  of  India  and  beyond.. 

1.    Pterois  Russellii,  Plate  XXXVI,  fig.  5. 

Gasterosteus  volitans,  Russell,  Fish.  Vizag.  ii,  p.  25,  pi.  133  (kodipungi),  (not  G.  volitans,  Linn.) 
Pterois  Bussellii,  (Van  Hass.)  Bennett,  Proc.  Zool.  Soc.  1831,  p.  128. 
Pteroleptus  longicauda.  Swains.  Fish,  ii,  p.  264. 
Pterois  miles.  Cantor,  Catal.  p.  42  (not  Bennett). 
Pterois  Tcodipungi,  (Russell)  Bleeker,  Banka,  p.  450  ;  Giinther,  Catal.  ii,  p.  124. 
Pseudomonopterus  kodipungi,  Bleeker,  Fish.  Madagascar,  p.  87. 

B.  vii,  D.  12  I  -^l^,  P.  13,  V.  1/5,  A.  ̂ %,  C.  14,  L.  r.  H.  L-  tr.  11/33. 

Length  of  head  1/4,  of  caudal  2/7,  height  of  body  1/4  of  the  total  length.  iJj/es— diameter  2/9  to  1/5  of 
the  length  of  head.  If  diameters  from  the  end  of  snout,  and  3/4  of  a  diameter  apart.  The  maxilla  reaches  to 
below  the  middle  of  the  orbit.  Preorbital  with  a  spinate  ridge  traversing  its  centre,  and  continued  over  the 

cheek  to  the  upper  preopercular  spine,  below  which  latter  there  exist  two  or  three  more  on  its  vertical,  and  two 

along  its  horizontal  edge.  A  spine  at  the  posterior-superior  angle  of  the  orbit  and  a  short  supraorbital  tentacle. 

Interorbital  space  deeply  concave,  it  and  the  occiput  scaled.  Occipital  and  temporal  ridges  spiny ;  a  small 

turbinal  spine.  A  rather  long  fleshy  tentacle  at  the  angle  of  the  preorbital,  one  at  the  anterior  nostril,  and 

several  more  about  the  head.  Teeth — villiform  in  jaws  and  vomer.  Fins — dorsal  spines  increase  in  length  to 
the  fifth  which  equals  the  height  of  the  body  and  is  longer  than  the  rays  :  the  pectoral,  with  its  membrane, 

especially  between  its  four  upper  rays,  deeply  cleft,  it  reaches  a  little  beyond  the  base  of  the  caudal,  or  even  further : 
ventral  extends  to  the  anal  rays:  third  anal  spine  the  longest,  equalling  the  length  of  the  snout:  caudal  pointed. 

Scales — eleven  rows  between  lateral-line  and  6th  dorsal  spine.  Colours — reddish,  with  from  _  eleven  to  twelve 
broad  dark  vertical  bands,  with  intermediate  narrow  ones.     A  black  spot  on  the  shoulder  behind  the  opercle,  no 
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■wliite  spot  in  the  axilla.  Pectoral  grey,  its  upper  two  rays  with  black  spots,  its  lowest  five  pinkish,  in  the  adult 

all  are  spotted  :  ventrals  grey,  with  obscurely  marked  white  spots  :  dorsal  spines  grey,  or  white  annulated  with 

grey,  soft  dorsal,  caudal,  and  anal  flesh-coloured  without  spots,  but  having  in  adults  a  narrow  black  edge. 

Bennett  observes  that  RusscU's  fish,  Gasterosteus  volitans,  is  identical  with  P.  voUtans  in  Sir  S.  Raffles' life,  but  not  with  P.  volitans,  Linn. 

Habitat.— Sea.a  of  India,  Mauritius  to  the  Malay  Aj-chipelago.  Very  common  in  Madras,  the  speciinen 

figured  is  7  inches  long,  the  largest  obtained  11^  inches.  Jerdon  (M.  J.  L.  and  Sc.  18.51,  p.  141)  observes  this fish  is  termed  Sin  toumbi,  Tarn,  at  ]\Iadras. 

2.     Pterois  miles,  Plate  XXXVII,  fig.  2. 

Seorpmna  miles,  Bennett,  Fish.  Ceylon,  p.  9,  pi.  9. 
Tterois  miles,  Giinther,  Catal.  ii,  pp.  12.5,  .520 ;  Day,  Fish.  Malabar,  p.  40. 

Pterois  murieata,  Cuv.  and  Val.  iv,  p.  363;  Rappell,  N.  W.  Fische,  p.  107  ;  Kuer,  Novara  Fische,  p.  118; 
Klunz,  Verh.  z.  b.  Ges.  Wien,  1870,  p.  807. 

i'  Pterois  geniserra,  Cuv.  and  Val.  iv,  p.  666. 
Macrochyrus  mdles,  Swainson,  Fishes,  ii,  p.  264. 

Kicrnm  toombi,  Tam.  "  Flying  dragon." 

B.  vii,  D.  12  1  T^i^,  P.  14,  V.  1/5,  A.  ̂ V.  C.  14,  L.  r.  92,  L.  tr.  12/-,  Vert.  10/14. 

Length  of  head  2/9,  of  pectoral  4/11,  of  caudal  2/9,  height  of  body  2/7  of  the  total  length.  i?^es— diameter 

2/7  to  1/4  ol'  the  length  of  head,  ih  diameters  from  the  end  of  snout,  and  1  apart.  The  maxilla  reaches  to  below 
the  front  edge  of  the  orbit.  Preoi-bital  covered  in  its  lower  thii-d  with  spinate  elevations  which  are  continued 

across  the  cheeks  to  the  angle  of  the  preopercle  where  they  end  in  three  spines  in  the  young  or  clusters  of  them 

in  the  adult :  two  strong  turbinal  spines  :  upper  edge  of  orbit  spinate  as  is  also  the  temporal  ridge  as  far  as 

the  commencement  of  the  lateral-line  :  interorbital  space  convex  but  not  very  deeply  so  :  occipital  ridge  spinate, 

most  strongly  so  posteriorly  where  it  ends  in  a  flattened  blade-like  spine  which  has  several  more  near  its  base. 

A  short  orbital  tentacle,  one  at  the  anterior  nostril,  a  long  preorbital  one  over  angle  of  the  mouth,  and  other 

short  ones  about  the  head,  reei/i— villiform  in  jaws  and  vomer.  Fins— dorsal  spines  moderately  strong,  highest 

from  the  6th  to  the  12th,  which  equal  the  height  of  the  body  and  are  longer  than  the  rays  :  pectoral  with  the 

inter-radial  membrane  most  deeply  cleft  between  the  first  three  rays,  and  reaching  to  below  the  end  of  the  base 

of  the  dorsal  fin  :  ventral  reaches  the  anal,  the  third  spine  of  which  last  fin  is  the  longest  and  equal  to  the 

length  of  the  snout :  caudal  wedge-shaped.  6'caZes— present  in  the  interorbital  space  and  on  the  nape.  Colours 
— red,  with  many  dark  vertical  bands  much  wider  than  the  ground  colour,  in  fact,  in  the  first  two-thirds  of  ̂  the 

body  the  ground  colour  appears  like  narrow  light  bands :  in  the  last  third  of  the  body  the  dark  bands  are  wider 

apart  with  from  one  to  three  intermediate  narrow  ones.  Head  banded,  bands  mostly  radiating  from  the  eye, 

two  of  an  S-shape  over  the  chest.  A  white  spot  surrounded  by  black  in  the  axilla.  Dorsal  spines  with  from 

five  to  six  dark  rings  :  soft  dorsal,  caudal,  and  anal  covered  with  small  black  spots  :  pectoral  with  large  black 

blotches  on  a  lighter  ground  :  ventral  nearly  black,  with  white  and  light  brown  spots. 

Habitat.— Frow.  the  Red  Sea  through  those  of  India,  to  the  Malay  Archipelago  and  beyond.  The  largest 

specimen  captured  at  Madras  measured  14  inches  in  length.  Klunzinger  considers  this  another  form  of  P.  volt- 

tans,  from  which  it  may  be  distinguished  by  its  scaled  nape,  comparatively  short  pectoral,  and  the  numerous 

spines  on  its  head.     In  a  specimen  9  inches  long  the  pectoral  reaches  the  root  of  the  caudal. 

3.    Pterois  zebra. 

Cuv.  and  Val.  iv,  p.  367 ;  Blacker,  Amb.  and  Coram,  p.  26-5  ;  Qaoy  and  Gaim.  Voy.  Uranie,  p.   329,  and 
Voy.  Astrol.  Poiss.  p.  692,  pi.  xi,  f.  6  ;  Giinther,  Catal.  ii,  p.  126. 

Brachjurus  zebra,  Swainson,  Fishes,  ii,  p.  264. 
Pseudomonopterus  zebra,  Bleeker,  Fish.  Madag.  p.  87. 

B.  vii,  D.  12  I  ■^,  P.  17,  V.  1/5,  A.  ̂ ^^  C  14,  L.  r.  U,  L-  tr.  9/. 

Length  of  head  2/7,  of  caudal  2/9,  height  of  body  2/7  of  the  total  length.  B(/«s— diameter  2/7  of  length 

of  head,  (in  a  specimen  3j  inches  long,)  1  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Interorbital 

space  deeply  concave,  traversed  by  two  low  ridges  wliich  posteriorly  end  in  a  strong  spine  :  interorbital 

space  scaleless.  The  maxilla  reaches  to  below  the  first  third  of  the  orbit.  Preopercle  with  three  spines  on  its 
vertical  border  at  and  above  its  angle  :  turbinal  spines  present.  Two  or  three  spines  along  the  upper  edge  of 

the  orbit,  its  hind  margin  likewise  serrated.  Ridges  in  a  stellate  form  on  the  preorbital,  one  of  which  is  con- 

tinued backwards  in  a  spinate  form  across  the  suborbitals  and  cheeks  to  the  superior  preopercular  spine  :  three 

strong  spines  on  the  occipital  and  four  along  the  temporal  ridge.  A  long  orbital  tentacle  equalling  more  than 

half  the  length  of  the  head  :  fleshy  tentacles  along  the  lower  edge  of  the  preorbital,  the  hind  one  over  the  angle 

of  the  mouth  being  very  large.  Teei/i— villiform  in  jaws  and  vomer.  JFwis— dorsal  spines  increase  in  length 

to  the  seventh,  remaining  about  of  equal  height  to  the  tenth,  or  as  long  as  the  height  of  the  body  and  higher 

than  the  rays  :  pectoral  with  17  rays,  the  upper  four  having  filamentous  prolongations,  and  reaching  as  far  as 
the  base  of  the  caudal  :  ventrals  reach  the  anal  spines,  the  third  of  which  is  slightly  the  longest,  and  equal  to 

Ii  diameters  of  the  orbit  in  length  :  caudal  wedge-shaped.  Golours— body  vertically  banded  with  narrow  inter- 
mediate  ones  :  a  black  blotch  with  a  white  central  spot  in  the  axilla  :  dorsal  spines  annulated  with  black  :  soft 
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dorsal  and  anal  -with  Llaek  spots  in  irregular  linos  :  four  or  five  sinuous  vertical  bands  on  the  paudal :   pectoral 
and  ventral  ̂ \-ith  black  transverse  bands  and  lines  as  wide  or  wider  than  the  grcjund-colour. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond.     I  have  this  species  from  the  Andamans. 

4.'  Pterois  volitans,  Plate  XXXVII,  fig.  1. 
Gaderostetis  valitans,  Linn.  Syst.  Nat.  XII,  i,  p.  4'.Jl. 

Scorjymia  volitans,  Block,  i.iSi;  Gmel.  Linn.  p.  1217;  Bl.  Schn.  p.  193;  Laci'p.  iii,  p.  280;  Gronov. 
ed.  Gray,  p.  119  ;  Bennett,  Fish.  Ceylon,  p.  1,  pi.  1. 

Scoqiama  make,  Lacep.  iii,  p.  278. 
Pterois  volitans,  Cuv.  and  Val.  iv,  p.  352,  pi.  88  ;  Swainson,  Fishes,  ii,  p.  2(31 ;  Bleeker.  Sclerop.  p.  8  ; 

Ruppell,  N.  W.  Fische,  p.  107  ;  Giinther,  Catal.  ii,  p.  122  ;  Day,  Fishes  of  Malabar,  p.  38  ;  Klunz.  Verb.  z.  b. 
Ges.  Wien,  1870,  p.  80G. 

Pseudomonopterus  volitans,  Bleeker,  Fish.  Madagas.  p.  87. 
Pterois  tl  nageoires  lie  de  vin,  Lienard,  Nat.  Hist.  Soc.  Mauritius,  1839,  p.  33. 
Purrooah,  Mai. :   Cheeb-ta-ta-dah,  Andam. 

B.  vii,  D.  12  1  t-„'tt>  P-  14,  V.  1/5,  A.  flf,  C.  14,  L.  r.  90,  L.  tr.  13/,  Ca3c.  pyl.  3,  Vert.  lO/U. 
Length  of  head  3/11  to  3/13,  of  caudal  3/11  to  4/13,  height  of  body  4/13  to  1/3  of  the  total  length.  Eyes 

— diameter  1/4  to  2/9  of  length  of  head,  1\  to  IJ  diameters  from  end  of  snout,  and  I  apart.  Interorbital  space 
deeply  concave,  it  and  the  nape  scaleless,  or  with  some  very  rudimentary  scales  :  it  is  traversed  by  two  low 
ridges  which  do  not  terminate  posteriorly  in  spines.  The  maxilla  reaches  to  below  the  front  edge  or  first  third 
of  the  orbit.  Preopercle  with  two  or  three  spines  along  its  vertical  border,  and  three  more  along  its  lower  limb : 
turbinal  spines  present :  some  blunt  ones  along  the  upper  edge  of  the  orbit :  occipital  ridge  with  two  Islade-like 
spines:  two  moi'e,  but  less  developed,  on  the  temporal  ridge:  lower  margin  of  preorlsital  with  tliree  blunt  spines 
and  a  raised  line,  sometimes  almost  spinato,  running  across  the  cheeks  from  that  bone  to  the  upper  preopercular 
spine.  Opercular  spine  but  slightly  developed.  A  long  tentacle  from  the  ujiper  edge  of  tlie  orbit  and  about  half 
the  length  of  the  head :  also  fleshy  tentacles  along  the  lower  edge  of  the  preorljital,  the  hind  one  of  which  is  most 
developed.  Teeth — villiform  in  jaws  and  vomer.  Fins — the  first  ten  dorsal  spines  are  high,  and  equal  to  the 
height,  or  one  half  more,  of  the  body,  the  interspinous  membrane  deeply  emarginate  :  soft  portion  of  fin  not  so 
high  as  the  spinous  :  pectoral  reaching  to  or  beyond  the  root  of  the  caudal,  the  membrane  between  the  upper 
four  rays  deeply  cleft :  ventrals  reach  the  anal  rays  :  third  anal  spine  the  longest,  being  throe-fourths  as  high  as 
the  first  dorsal  spine :  caudal  rather  rounded  or  wedge-shaped.  Colours — reddish,  with  vertical  brown  bands 
having  narrower  and  lighter  intermediate  ones  :  three  or  four  broad  ones  radiate  from  the  eye  :  one  passes  over 
the  nape,  and  seven  or  eight  more  are  present  on  the  body,  the  third  and  fourth  usually  coalescing  under  the 
middle  of  the  pectoral  fin.  A  black  mark  in  the  axilla,  having  a  pure  white  spot  in  its  centre.  Dorsal  spines 
annulated  with  black  :  soft  dorsal,  caudal,  and  anal  spotted:  pectoral  greyisii  with  light-coloured  spots  :  ventral 
slate-coloured  wdth  wliite  spots. 

llalitat. — Red  Sea,  East  coast  of  Africa,  through  the  seas  of  India  to  Australia. 

5.     Pterois  cincta,  Plate  XXXVII,  fig.  3. 

.*"  Pterois  radiata,  (Park.)  Cuv.  and  Val.  iv,  p.  3G9;   Garrett,  Fische  d.  Sudsee,  t.  Ivi,  fig.  A. 
Pterois  cinda,  lliipp.  N.  W.  Fische,  p.  108,  t.  26,  f.  3;  Giinther,  Catal.  ii,  p.  125  ;  Klunz.  Verb.  z.  b.  Ges. 

Wien,  1870,  p.  80(3. 

B.  vii,  D.  11  I  1-T'rz,  P-  It^.  V.  1/5,  A.  f,  C.  15,  L.  1.  25,  L.  r.  45,  L.  tr.  7/25. 

Length  of  head  3/11,  of  caudal  1/4  to  3/14,  of  pectoral  2/3,  height  of  body  3/11  of  the  total  length.  Eyes— 
diameter  2/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Interorbital  space 
very  concave.  The?  maxilla  reaches  to  below  the  hind  edge  of  the  orbit.  Tentacle  above  the  orbit  long,  and 
reaching  as  far  as  the  end  of  the  snout.  JMargin  of  orbit  serrated  :  occipital  and  temporal  ridges  spinate  :  other 
bones  about  the  head  comparatively  feebly  ai-med.  Several  fleshy  tentacles  on  the  head  :  long  ones  on  the 
snout.  Teeth — villiform  in  jaws  and  vomer.  Fins — eighth  to  ninth  dorsal  spines  the  highest,  equalling  half  the 
height  of  the  body :  pectoral  reaches  as  far  as  the  end  of  the  caudal.  Scales — on  nape.  Colours — snout 
uncoloured :  a  deep  brown  band  edged  with  white  extends  from  the  eye  to  the  angle  of  the  interopercle  :  the 
second  encircles  the  neck,  and  there  are  six  more  on  the  body,  which  looks  as  if  it  were  traversed  vertically  by 
narrow  milk-white  bands.  A  dark  band  at  the  base  of  the  pectoral,  which  is  also  stained  in  its  outer  half;  a 
blackish  mark  in  the  axilla  without  any  white  spot.     Ventral  greyish,  its  spine  white  :  caudal  spotted. 

The  name  P.  radiata  attached  to  a  figure  of  this  species  in  Garrett's  Fische  d.  Sudsee,  1.  c.  would  appear* 
to  show  that  Dr.  Giinther  considers  the  figure  of  a  Pterois,  made  at  Otaheiti  liy  Parkinson,  to  be  identical  with 
the  above.     See  Cuv.  and  Val.  iv,  p.  3(59. 

Habitat. — Red  Sea,  Andamans  to  the  Malay  Archipelago  and  beyond. 

Genus,  6 — Apistds,  Ctiv. 

Pteriehthys,  Swainson  ;  Polemius,  Kaup. 

BrancMostegals  six.     Head  and    body  rather  compressed.     No   groove  across  occiput.     Strong    and   sharp 

*  Parts  i-iii  li.ive  been  published  in  thi';  country.  incluJing  Ix  plates,  but  only  ',)C  imgea  of  letterpress. 
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preorbital  and  preopercular  spines:  opercles  armed.  A  mandibular  barbel.  Villiform,  teeth  in  jaws,  vomer  and 
palate.  A  single  dorsal  fin  with  more  spAnes  than  rays  (D.  ̂|-r|-^)  :  three  anal  spines :  pectoral  elongated,  and  having 
a  free  ray  at  its  base.  Articulated  fin-ra^ys  branched.  Scales  present.  Air-vessel  ivith  a  constriction.  A  cleft  behind 
thefouiih  gill. 

Geographical  distribution. — From  the  Red  Sea  tlirougli  those  of  India. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Apistus  earinatus,  D.  ■'*-g-^°,  P.  12-j-I,  A.  f,  L.  r.  70.  Body  greyish  above,  rosy  below  :  pectoral  black 
and  a  black  blotch  on  the  spinous  dorsal  :  soft  dorsal  and  anal  banded  in  spots.  Seas  of  India  to  the  Malay 
Archipelago  and  beyond. 

1.    Apistus  carinatus,  Plate  XXXVII,  fig.  4. 

Scorpcena  carinata,  Bl.  Sclm.  p.  193. 
Trigla  worrah-minoo,  Russell,  Fish.  Vizag.  ii,  p.  45,  pi.  160,  B. 
Apistus  alatus,  Cuv.  and  Val.  iv,  p.  392  ;  Tern.  Schleg.  Fauna  Japon,  p.  49  ;  Giinther,  Catal.  ii,  p.  131. 
Apistus  carinntus,  Cuv.  and  Val.  iv,  p.  395. 
Apistus  Israelitarum,  (Ehrenb.)  Cuv.  and  Val.  iv,  p.  39G  ;  Giinther,  Catal.  ii,  p.  131  ;  Klunz.  Vcrh.  z.  b. 

Ges.  Wien,  1870,  p.  809. 
Pterichthys  alatus  et  carinatus,  Swainson,  Fish,  ii,  p.  265. 
Polemius  alatus,  Kaup.  Wiegm.  Arch.  1858,  p.  333. 

B.  vi,  D.  "^^S  P.  12+1,  V.  1/5,  A.  f,  C.  12,  L.  r.  70. 
Length  of  head  from  2/7  to  3/11,  of  caudal  1/4  to  2/9,  height  of  body  3/13  to  1/4  of  the  total  length. 

Eyes — directed  slightly  upwards  and  outwards,  diameter  2/7  to  1/4  of  length  of  head,  rather  above  1  diameter 
from  end  of  snout,  and  1/3  of  a  diameter  apart.  Upper  surface  of  the  head  rugose  with  two  divergent  lines 
passing  from  the  snout  between  the  eyes  to  the  occiput  where  they  terminate  in  small  spines  a  little  in  front  of 
either  side  of  the  base  of  the  dorsal  fin.  The  maxilla  reaches  to  below  the  centre  of  the  orbit.  Preorbital  spine  as 
long  as  the  orbit,  having  two  small  ones  anteriorly  on  the  lower  edge  of  the  bone.  Preopercle  with  one  strong 
spine  and  two  or  three  small  ones  along  its  lower  edge  :  opercle  rugose,  with  two  spines  and  a  spinate  temporal 
ridge.  Barbels — a  long  slender  one,  equalling  the  diameter  of  the  eye,  is  situated  below  the  mandibular 
symphysis,  and  another  a  short  distance  behind  it.  Teeth — villiform  in  jaws,  vomer  and  palate.  Fins — first 
dorsal  spines  increase  to  the  sixth,  then  decrease  to  the  fourteenth ;  in  some  specimens  the  first  few  dorsal  spines 
are  shorter  than  in  others  :  membrane  deeply  notched,  fifteenth  spine  nearly  twice  as  long  as  the  preceding 
one :  pectoral  reaching  to  the  base  of  the  last  dorsal  ray,  its  single  appendage  to  the  first  of  the  anal :  ventral 
slightly  longer :  third  anal  spine  the  longest :  caudal  cut  square.  Scales — small,  somewhat  trefoil  in  shape. 
Air-vessel — thick,  constricted  in  the  centre.  Colours — body  greyish  along  the  back,  becoming  rosy  on  the 
abdomen  :  pectorals  deep  black  :  appendage  milk-white  :  dorsal  diaphanous,  tinged  with  grey  and  edged  with 
black,  a  deep  black  blotch  from  the  eighth  to  the  fourteenth  spine  :  three  oblique  brownish  streaks  on  the  soft 
dorsal,  which  also  has  a  brown  edging  :  upper  pectoral  ray  white  :  caudal  with  four  vertical  black  bands  :  anal 
greyish,  with  a  yellow  horizontal  band. 

Russell  mentions  a  variety  of  a  grey  colour.  Ehrenberg's  specimen  at  Berlin  has  D.y'j  ̂ lot  y  as  given  by 
C.V.  and  Klunzinger. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond,  attaining  5  inches  in  length. 

Genus,  7- — Centkopogon,  Giinther. 
(hjmnapistes,  sp.  Swainson. 

Branchiostegals  six  or  seven.  Head  and  body  rather  strongly  compressed :  no  groove  on  occiput.  Preorbital 
with  a  strong  spine,  preopercle  likewise  spinate :  opercle  armed.  Villiform  teeth  in  the  jaws,  vomer  a7id  palatine 
bones.  A  single  dorsal  fin  with  'more  s^nnes  than  rays  (D.  •'yl^^)  :  anal  with  three  spines :  pectoral  iviihout  any  free 
rays  at  its  base:  articulated  fin-rays  branched.     Scales  prreseitt.     (A  narrow  cleft  behind  the  fourth  gill.) 

Geographical  distribution.- — Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Ccntropogon  Lidicus,  D.  y ,  A.  f,  L.  r.  80.  Pinkish,  with  irregular  bands  on  the  head  :  bars  on  body, 
anal  and  caudal  fins.     Madras. 

1.    Centropogon  Indicus,  Plate  XXXVIII,  fig.  2. 
B.  vii,  D.  V,  P.  10,  V.  1/4,  A.  I,  C.  14,  L.  r.  80. 

Length  of  head  3/10,  of  caudal  1/5,  height  of  Isody  1/4  of  the  total  length.  Eyes — diameter  2/7  of  length 
of  head,  3/4  of  a  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  The  maxilla  reaches  to  below  the 
first  third  of  the  eye  :  lower  jaw  shghtly  the  longer.  Interorbital  space  slightly  concave,  traversed  by  two 
ridges  which  posteriorly  have  rather  spinate  terminations.  Preorbital  with  a  strong  spine  extending  to  below 
the  last  third  or  hind  edge  of  the  eye,  and  having  a  small  one  at  its  base.     A  strong  preopercular  spine  equal  to 

X  2 
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two-thirds  of  the  diameter  of  the  orbit  in  length,  five  more  blunt  ones  along  its  angle  and  lower  edge  :  opercle  with 

two  spines  :  occipital  and  temporal  ridges  sharp  but  not  spinate.  Tueth — viUiform  in  jaws,  vomer  and  palate. 
piiis — second  and  third  dorsal  spines  the  longest  and  about  equal  to  two-thirds  the  height  of  the  body,  longer  also 
than  the  rays  :  soft  portion  of  the  dorsal  fin  not  joined  to  the  caudal :  pectoral  as  long  as  the  head  excluding  the 
snout,  all  tiie  rays  branched  :  ventral  reaches  the  anus :  third  anal  spine  considerably  the  longest  and  equal  in 

length  to  the  highest  in  the  dorsal  fin  :  caudal  slightly  rounded.  Scales — distinct,  none  on  the  head.  Colours- — 
pinkish,  with  irregular  markings  over  the  head,  tlie  cheeks  being  barred  with  pinkish  and  brown  vertical  bands  : 
three  or  four  badly  defined  vertical  bars  on  the  body,  tlie  last  being  over  the  base  of  the  caudal  fin  :  a  vertical 

brown  band  over  the  last  third  of  caudal  fin,  and  the  posterior  thii-d  of  the  anal  banded :  ventral  nearly  black 
in  its  last  lialf. 

Uahitat. — Madras,  the  specimen  figured  is  2|  inches  long. 

Genus,  8 — Gymnapistus,  Sivains. 

Apistus,  sp.  Cuv.  and  Val. :  Tricliosomus*  sp.  Swainson :  Prosojjodasys,  Giinther. 
Branchiostegals  six.  Head  and  ludy  somewhat  compressed :  no  groove  across  the  occiput.  Preorhltal  and 

preopercle  with  strong,  sharp  spines :  opercle  armed.  ViUiform  teeth  in  jaws,  vomer  and  palate.  Dorsal  fin  formed 
of  two  pjortions,  the  first  of  three  spines  ivhich  are  connected  by  memhrane  with  the  second  pjart,  the  sprines  in  greater 
number  than  the  rays  :  three  anal  spines,  pjectoral  without  any  free  rays  at  its  base:  articulated  fin-rays  branched. 
Scales  rudimentary  or  absent. 

Geographical  distribution. — Seas  of  India  to  the  Malay  Archipelago  and  Ijeyoud. 

SYNOPSIS  OF  SPECIES. 

1.  Gymnapistus  niger,!).  3  |  ̂'^°,K.  |-.  Scales  absent.  Nearly  black.  Seas  of  India  to  the  Malay 
Archipelago. 

2.  Gymnapistus  draco'na,  D.  3  |  f ,  A.  -g^-g.  Scales  i-udimentary.  Greyish-brown,  with  a  black  blotch  on 
the  dorsal  fin  between  the  third  and  seventh  spines  :  other  fins  marked  with  black.     Seas  of  India. 

1.    Gymnapistus  niger,  Plate  XXXVII,  fig.  5. 
Apistus  niger,  Cuv.  and  Val.  iv,  p.  415. 
Gymnapistes  niger,  Swainson,  Fishes,  ii,  p.  266. 
Prosop)odasys  niger,  Giinther,  Catal.  ii,  p.  141. 
Pom-tho-cho-rogue-dah,  Andam. 

B.  vi,  D.  3  I  "J",  P.  10,  V.  1/5,  A.  A  C.  9. 

Length  of  head  3/10,  of  caudal  2/9,  height  of  body  1/3  of  the  total  length.  %es— diameter  1/4  of 
length  of  head,  1  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Mouth  oblique,  lower  jaw  very 
slightly  the  longer  ;  the  maxilla  reaches  to  below  the  last  third  of  the  orbit.  Preorbital  with  a  very  strong 
sharp  spine  reaching  to  beyond  the  hind  edge  of  the  orbit.  Preopercle  with  a  sharp  spine,  as  long  as  one 
diameter  of  the  orbit,  about  the  middle  of  its  vertical  border,  with  three  obtuse  ones  below  it  and  two  along  its 

horizontal  limb,  Interorbital  space  slightly  concave.  Teeth — vUliform  in  jaws,  vomer  and  palate.  Fins — the 
first  dorsal  commences  over  the  hind  third  of  the  orbit,  the  interspinous  membrane  of  the  two  fins  continuous, 
the  second  spine  is  two-thirds  as  high  as  the  body  and  there  is  a  short  interspace  between  the  two  fins  :  the 
rayed  portion  is  of  equal  height  with  the  second  part  of  the  spinous,  a  membraneous  prolongation  goes  from 
the  end  of  the  fin  nearly  to  the  base  of  the  caudal.  Pectoral,  wliich  is  1/4  of  the  total  length,  reaches  to  above 
the  anus,  but  the  ventral  does  not  extend  quite  so  far  :  tliird  anal  spine  longer  but  weaker  than  the  second  : 

caudal  cut  square.  All  the  articulated  fin-rays  branched  at  their  extremities.  ,S'c«?es— absent  except  in  the 
form  of  roughnesses  here  and  there  in  the  skin.  Colours — brownish-black,  caudal  yellowish-white,  striated  with 
brown  and  having  a  dark  band  in  its  last  fourth  and  a  white  external  edge. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  :  very  numerous  at  the  Andamans  where  the  specim'en 
(figured  life-size)  was  captured.     The  natives  assert  that  wounds  from  its  spines  are  exceedingly  venomous. 

2.    Gymnapistus  dracsena,  Plate  XXXVIII,  fig.  1. 
Ajjistus  dracrena,  Cuv.  and  Val.  iv,  p.  4U3. 
Apistus  Belengeri,  Cuv.  and  Val.  iv,  p.  412;  Belenger,  Voy.  Ind.  Orient,  p.  349. 
Trichosomus  draccena,  Swainson,  Fishes,  ii,  p.  265. 
Prosopodasys  draccena,  Giinther,  Catal.  ii,  p.  140 ;  Day,  Fishes  of  Malabar,  p.  42. 
Tetraroge  Belengeri,  Day,  Fish.  Malabar,  p.  41. 

B.  vi,  D.  3  I  r-h  P-  13,  V.  1/5,  A  ̂ «^,  C.  13. 

Length  of  head  2/7,  of  caudal  1/4,  height  of  body  1/3  of  the  total  length.  Eyes — diameter  1/4  of  length 
of  head,  3/4  of  a  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Width  of  head  equals  its  length 
behind  the  orbit.  The  maxilla  reaches  to  below  the  first  thii'd  of  the  orbit :  lower  jaw  the  longer  and  having  a 
tubercle  at  the  symphysis.     Preorbital  with  a  strong  sharp  spine  dii-ected  backwards,  three-fourths  of  the  orbit 

*  Preoccupied  by  Trichosoma,  Rud.  Vermes,  1819,  also  (Eamh.)  Boisduv.  Lepidop.  1834. 
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in  length  and  having  a  small  one  at  its  base.  Preopercle  with  a  sharp  spine  as  long  as  the  orbit,  and  three  or 

four  blunt  points  along  its  angle  and  lower  limb.  Opercle  with  two  spines.  Teei/i— villiform  in  jaws,  vomer 

and  palate.  Fins — dorsal  spines  sharp  but  slender ;  the  first  arises  over  the  middle  of  the  eye,  the  interspinous 

membrane  is  deeply  notched,  the  second  or  third  spine  the  longest  equalling  half  the  height  of  the  body,  all 

three  are  longer  than  the  spines  of  the  second  dorsal,  the  membrane  of  which  latter  is  deeply  notched.  All  the 

articulated  rays  are  branched.  Pectoral  a  little  longer  than  the  head  and  reaching  to  above  the  middle  rays  of 

the  anal :  ventral  reaches  the  anal  spines,  the  thii-d  of  which  is  the  longest :  caudal  cut  almost  square.  Scales — 
rudimentary.  Colours — greyish-brown,  a  black  blotch  on  the  dorsal  fin  between  the  third  or  fourth  and  seventh 

or  ninth  spines  :  soft  dorsal  nearly  black  in  its  last  three-fourths :  pectoral  blackish,  as  is  also  the  outer  half  of 
the  ventral  and  the  anal :  caudal  yellowish-white  with  some  small  brown  spots. 

Habitat. — Common  in  the  seas  in  Western  India  and  Ceylon,  especially  off  Canara,  where  it  attains 
3  inches  in  length. 

Genus,  9 — Ambltapistus,  Bleeker. 

Apistus,  sp.  Cuv.  and  Val.  :  Platypterus*  Swainson. 

Bramch'ostegals  five  or  six.  Read  and  hody  strongly  compressed :  no  groove  across  occiput.  Strong  and  sharp 
pjreorhital  and  preopercular  spines :  opercle  armed.  Villiform  teeth  in  jaws,  vomer  and  palate.  A  single  dorsal  fin 

with  more  spines  than  rays  (D.  "flx^)  generally  elevated  anteriorly:  three  anal  spines:  pectoral  without  any  free 

ray  at  its  base.  Articulated  fin-rays  branched.  Scales,  if  present,  rudimentary.  Air-vessel  present.  Pyloric 
appendages  few. 

SYNOPSIS  OF  SPECIES. 

1.  Arnhlyaijistus  tainianotus,  D.  'i;|°,  A.  Jy.  Second  dorsal  spine  as  high  as  the  body.  Reddish,  with 

irregular  dark  spots  and  blotches  :  a  brown  mark  between  the  fifth  and  seventh  dorsal  spines.  Andamans  to 
the  Malay  Archipelago. 

2.  AmUyapnstus  longispinis,  D.  lf:i^  A.  J^-.  Second  dorsal  spine  two-thirds  as  high  as  the  body. 
Scales  minute.     Pinkish,  with  blotches  and  a  white  spot  on  the  side.     Seas  of  India  to  China. 

3.  AmUyapistus  macracanthus,  D.  '■^.\i,  A.  |.  Brownish-black  :  pectoral  with  a  white  border.  Anda- 
mans and  Malay  Archipelago. 

1.  Amblyapistus  taenianotus,  Plate  XXXVIII,  fig.  5. 
Tmnianotus  latovittatus,  Lacep.  iv,  pi.  3,  f  2  (no  description.) 

ApAstus  tatnianotus,  Cuv.  and  Val.  iv,  p.  404 ;  Richairdson,  Voy.  Samarang,  Fish.  pi.  4,  fig.  1  and  2  ;  Bleeker, 
Amb.  ii,  p.  557. 

Tetraroge  taenianotus,  Giinther,  Catal.  ii,  p.  136. 
Platypterus  tcenianotus,  Swains.  Fish,  ii,  p.  265. 
Amblyapistus  tcenianotus,  Bleeker,  Fish.  Maur.  p.  87. 

B.  V.  D.  if-1%  P-  12,  V.  1/5,  A.  ̂ .V,  C.  12. 

Length  of  head  3/13,  of  pectoral  2/7,  of  caudal  4/17,  height  of  body  2/7  of  the  total  length.  Eyes- 
diameter  3/10  of  length  of  head,  nearly  1  diameter  from  end  of  snout  and  3/4  of  a  diameter  apart.  Body 

strongly  compressed,  the  profile  from  the  snout  to  the  commencement  of  the  dorsal  fin  almost  vertical.  The 

maxilla  reaches  to  below  the  front  edge  of  the  orbit,  lower  jaw  slightly  the  longer.  Preorbital  spine  curved  and 

vei7  sharp,  of  moderate  length  and  having  a  small  basal  one  :  preopercle  with  a  sharp  spine  a  little  above  its  angle, 

and  three  or  four  blunt  ones  along  its  lower  margin  :  two  opercular  spines,  the  upper  the  longer.  Teeth — villi- 

form in  jaws,  on  vomer,  and  in  a  small  patch  on  the  palate.  Fins — dorsal  high  anteriorly,  its  first  spine  a  little 

above  one  diameter  of  the  orbit  in  length,  its  second  as  high  as  the  body,  and  its  thu-d  a  little  shorter  :  from 

about  the  fourth  spine  to  the  end  of  the  rays  all  are  of  about  the  same  height :  a  slight  membraneous  continuation 
between  the  end  of  the  dorsal  and  base  of  the  caudal  fins.  All  the  articulated  fin-rays  branched.f  The  ventrals 

do  not  reach  the  anal  and  are  shorter  than  the  pectoral  :  third  anal  spine  the  longest :  caudal  slightly  rounded. 

iS'^a^es—rudimentary.  Lateral-line — first  sixteen  tubules  distinct,  subsequently  they  coalesce  into  one  tube. 

Colours— reddish,  with  irregular  brownish  spots,  a  brown  mark  between  the  fifth  and  sixth  or  seventh  dorsal 

spines.  .  .  i       m 
Habitat. — Andaman  islands,  Malay  Archipelago  and  beyond,  attaining  a  few  inches  m  length,  ihe 

specimen  figured  is  in  the  British  Museum  collection. 

2.  Amblyapistus  longispinis,  Plate  XXXVIII,  fig.  4. 

Apistus  longisfinis,  Cuv.  and  Val.  iv,  p.  408 ;  Quoy  and  Gaim.  Voy.  Astrol.  Poiss.  p.  C94,  pi.  xi,  fig  4. 
Apistes  multicolor,  Richardson,  Voy.  Samarang,  Fishes,  p.  3,  pi.  iv,  fig.  3,  4. 
Tetraroge  longispinis,  Giinther,  Catal.  ii,  p.  134. 

B.vi.D.  H:i%V.l/4A.T-V,C.  12. 

»  Preoccupied  (K.  and  V.  Ha^is.)  Cuv.  and  Val.  Fishes,  1R.37.  &c.  .,,,,, 

t  The  sptcuneu  maiked  •'  6.  Young,  Madras.  Presented  by  T.  C  Jerdon,  Esq  ,"  has  none  of  Us  articulated  raya  branched, it  is  A.  rosetui. 
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Length  of  head  4/15,  of  caudal  2/11,  height  of  body  3/11  of  the  total  length.  Eyes — diameter  2/7  of 
length  of  head,  one  diameter  fi-om  end  of  snout,  and  nearly  one  apart.  Body  strongly  compressed,  a  rise  from 
the  snout  to  the  base  of  the  dorsal  fin  at  about  45°.  The  maxilla  reaches  to  below  the  middle  of  the  oi-bit,  lower 
jaw  shghtly  the  longer.  Preorbital  with  one  sharp  spine  reaching  to  below  the  hind  edge  of  the  orbit  and 
having  a  small  one  at  its  base.  A  strong  sharp  spine  at  the  angle  of  the  preopercle,  and  some  blunt  ones  along 
its  lower  edge  :  opercular  spines  moderately  developed.  Teei/t— viUiform  in  jaws,  vomer,  and  palate.  Fins — 
dorsal  spines  moderately  strong,  commencing  over  the  middle  of  the  eye,  interspinous  membrane  deeply 
emarginate,  the  first  dorsal  spine  equals  the  length  of  the  head  in  front  of  the  middle  of  tlie  eye,  the  second  and 
third  are  of  equal  length  and  as  long  as  the  head  excluding  the  snout,  last  eight  spines  of  about  the  same  height 
as  the  rays  :  pectoral  as  long  as  the  head,  its  articulated  rays  branched,  and  it  extends  as  far  as  the  ventral : 
second  anal  spine  rather  strong  and  nearly  as  long  as  the  head  anterior  to  the  hind  edge  of  the  eye,  third  spine 

equals  the  length  of  the  head  behind  the  middle  of  the  eye  :  caudal  cut  square.  Scales — rudimentary,  but 
distinct.  Lateral-line — with  20  tubes.  Colours — pinkish,  a  brown  spot  on  the  lateral  line  below  the  seventh 

dorsal  spme,  and  a  white  one  above  and  behind  it :  fins  with  bi'own  spots,  end  of  caudal  blachish. 
The  specimen  is  figui-ed  life-size  from  one  fi-om  China  in  the  British  Museum,  presented  by  Mr.  Reeves. 

I  never  obtained  this  species  in  India,  but  one  stated  to  have  come  from  thence  was  given  the  British  Museum 
by  General  Hardwicke. 

Habitat. — Seas  of  India  to  China,  attaining  a  few  inches  in  length. 

3.    Amblyapistus  macracanthus,  Plate  XXXVIII,  fig  3. 

Ainstus  macracanthus,  Bleeker,  Ceram.  p.  2(37. 
Tetraroge  viaoracantJms,  Giinther,  Catal.  ii,  p.  133. 

B.  vi,  D.  VW,  P-  12,  V.  1/5,  A.  I,  C.  12. 

Length  of  head  2/9,  of  caudal  1/4,  height  of  body  2/7  of  the  total  length.  JJ(/e.s— diameter  3/11  of  length 
of  head,  1  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Body  strongly  compressed.  The  maxilla 

reaches  to  below  the  first  thii'd  of  the  orbit.  Preorbital  with  two  strong  sharp  spines  :  five  along  the  angle  and 
vertical  limb  of  the  preopercle,  the  ujsper  being  sharp  and  the  strongest :  opercle  with  two  spines.  Barbels 
absent.  Teeth — villiform  in  jaws,  vomer,  and  palate.  Fins — dorsal  fin  commences  before  the  eyes,  is  high 
anteriorly,  the  first  three  spines  being  at  some  distance  from  the  others,  the  second  dorsal  spine  the  highest, 
being  nearly  as  high  as  the  body,  the  last  spine  as  high  as  the  rays.  AH  the  articulated  fin-rays  branched  near 
their  extremities.  Pectoral  rather  longer  than  the  height  of  the  body  :  ventral  reaches  the  anal :  tliird  anal 
spine  the  longest  and  equal  to  half  the  length  of  the  head  :  caudal  pointed,  its  lower  border  trvmcated,  it  is 

slightly  joined  to  the  base  of  the  caudal  hj  a  membranous  prolongation.  Scales— a,  few  small  ones  imbedded 
in  the  skin  on  the  body.     Colours — brownish-black,  the  pectoral  with  a  white  border. 

Habitat. — Andamans  and  Malay  Archipelago,  the  specimen  figured  (a  female  3|  inches  long)  was  captured 
at  the  Andaman  islands. 

Genus,  10 — MicEOPUS,  Gray. 

Caracanthis,  Kroyer  :  Araj^Mimonichthys,  Bleeker :   Centropus,  Kner :   Crossoderma,  Guichenot. 

Branchiostegals  four  to  six.  Body  strongly  compressed.  Preorbital,  pre-  sub-  and  inter-opercles  armed. 
Villiform  teeth  in  the  jaws  only.  A  single  or  two  dorsal  fins,  the  first  with  seven  or  eight  spines,  the  anal  with  tivo  : 
no  free  pectoral  rays  :  ventrals  rudimentary  :  some  of  the  articulated  fin-rays  branched.  Body  scaleless,  hut  covered 
tvith  small  tubercles,  (no  cleft  behind  the  fourth  gill.) 

Geographical  distribution. — These  small  fishes  appear  to  be  distributed  through  the  seas  of  India  to  the 
Malay  Archipelago  and  beyond. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Micropus  Zeylonicus — D.  7/14,  A.  ̂ Vi  yellowish-brown,  with  darker  reticulations.    Malabar  and  Ceylon. 

1.    Micropus  Zeylonicus,  Plate  XXXVIII,  fig.  6. 
Amphiprionichthys  Zeylonicus,  Day,  Proc.  Zool.  Soc.  1869,  p.  515. 

B.  iv,  D.  7/14,  P.  13,  V.  1/3?,  A.  -jV,  C.  15. 

Length  of  head  nearly  1/3,  of  caudal  1/5,  height  of  body  4/9  to  1/2  of  the  total  length.  Eyes — high  np, 
li-  diameters  from  end  of  snout  and  1  apart.  Body  elevated  and  compressed,  the  profile  from  the  dorsal  fin  to 
the  snout  very  steep.  Mouth  anterior,  lower  jaw  rather  the  longer  :  the  maxilla  reaches  to  below  the  middle 

of  the  eye.  Preorbital  with  a  strong  spine  directed  backwards  and  somewhat  downwards  :  preopercle  ̂ ^■ith  five 
blunt  spines,  the  two  lowest  being  the  longest :  an  equally  long  one  but  not  so  blunt  exists  on  the  interoperele  : 

subopercle  with  one  blunt  spine  :  opercle  with  two  badly  developed  spines.  A  serrated  ridge  passes  fi-om  the 
back  of  the  orbit  towards  the  occiput.  Teef/t— villiform  in  the  jaws,  none  on  the  vomer  or  palate.  Fins — 
dorsal  fin  has  a  notch  between  its  two  portions,  the  third  and  fom-th  spines  the  highest,  and  equal  to  a  little 
more  than  1  diameter  of  the  orbit :  rays  not  so  high  as  the  spines :  ventrals  rudimentary  :  anal  spines  with  a 

deep  notch  in  the  membrane  separating  them  from  the  rays.  Scales — absent,  but  slight  elevations  on  the  skin. 
Colours  —bluish  along  the  upjjcr  half  of  the  body,  becoming  dirty  brown   on  the  abdomen  :  several  irregular 
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rows  of  yellowisli  blotclies  along  the  back  and  sides,  separated  by  a  darker  reticulation  :  fins  light-colonred, 
caudal  marked  as  the  sides  of  the  body. 

Hidjitai. — The  specimen  figured  (11  inches  long)  is  from  Malabar ;  some  from  Cej'lon,  dredged  by  Dr. 
Anderson  iu  the  Galle  liarbour,  exist  in  the  Calcutta  Museum,  the  largest  is  2^  inches  in  length. 

Genus,  11 — MiNOUS,  Cuv.  and  Vol. 

CorythohaUis,  sp.  Cantor. 

Branchiostegals  seven.  Head  large,  body  rather  compressed :  a  groove  across  occiput.  Preorhital  with  a  strong 
sjjine.  preopercle  likewise  spinate :  opercle  armed.  Villiform  teeth  onjaivs  and  vomer,  palatines  edentulous.  A  single 
dorsal  fin  tvith  ahoid  the  same  number  of  spines  as  rays  (D.  y^-^)  :  anal  spines  if  jjresent  badly  developed :  pectoral 
with  a  free  ray  at  its  base.  Articulated  fin-rays  single,  unbranched.  Scales  absent.  C(£cal  appjendages  few. 
(A  cleft  behind  the  fourth  gill.) 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Minous  monodactylus,  D.  -rj.^,  P.  lO+I,  A.  9-11.  Greyish,  becoming  flesh-coloured  along  the  abdomen, 
fins  marked  with  black.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

1.    Minous  monodactylus,  Plate  XXXVIII,  fig.  7. 

Bcorpcena  monodactyla,  Bl.  Schn.  p.  19-5. 
Trigla  loorrah-minoo,  Russell,  ii,  p.  44 ;  fig.  149. 
Apistus  minozis,  Cuv.  Reg.  Anim. 
Minous  woora,  Cuv.  and  Val.  iv,  p.  421 ;  Richards.  Ich.  China,  p.  213;  Bleaker,  Sumatra,  ii,  p.  2-51. 
Minous  monodactylus,  Cuv.  and  Val.  iv,  p.  424,  pi.  59,  f.  2  ;  Bleeker,  Sclerop.  p.  9,  and  Fish.   Mauritius, 

p.  87 ;  Giinther,  Catal.  ii,  p.  148 ;  Day,  Pish.  Malab.  p.  43. 
Apistes  Bussellii  et  monodactylus,  Swains.  Pish,  ii,  p.  2G5. 
Corythobatus  woora.  Cantor,  Catal.  p.  45. 
Minous  Adamsii,  Richards.  Voy.  Samar.  Fish.  p.  7,  pi.  2,  f.  4,  5. 
Cul-plaachee,  Tam. 

B.  vii,  D.  fVI,  P-  lO+I,  ̂ "'-  1/5,  A.  9-11,  C.  10,  Ckc.  pyl.  4. 
Length  of  head  3/10,  of  caudal  1/4,  height  of  body  4/17  to  1/4  of  the  total  length.  Eyes — diameter 

2/7  to  1/4  of  the  length  of  head,  11  diameters  from  the  end  of  snout,  and  also  apart.  The  maxilla  reaches  to 
below  the  front  edge  of  the  orbit.  Preorbital  spine  strong,  sharp,  and  equal  in  length  to  2/3  of  the  diameter  of 
the  orbit,  and  having  another  small  one  at  its  base.  In  one  specimen  there  are  two  long  preorbital  spines  on  one 
side  as  well  as  the  basal  one,  but  the  normal  number  on  the  other.  Preopercle  with  a  strong  sharp  spine  at  its 
angle  and  three  other  shorter  and  blunter  ones,  one  or  two  short  ones  also  at  its  lower  limb.  Temporal  and 
occipital  ridges  spinate,  and  all  or  most  of  those  on  the  head  rugose,  as  are  also  the  edge  of  the  orbit  and  the 
superciliary  ridge.  Teeth — fine  in  jaws,  on  vomer,  but  none  on  the  palate.  Fins — dorsal  spines  moderately  strong, 
the  first  distinct  from  the  remainder,  the  membrane  deeply  cleft :  pectoral  large  and  as  long  as  the  head, 
reaching  to  below  the  commencement  of  the  soft  dorsal  or  even  to  its  third  ray,  a  single  free  ray  below  the 
pectoral  fin  which  is  nearly  as  long  as  the  fin,  in  dried  specimens  it  sometimes  splits  into  two  :  caudal  rays,  and 
all  the  articulated  ones,  unbranched.  Scales — absent.  Colours  —head  greyish-brown  above,  sides  and  abdomen 
lighter  or  flesh-coloured,  with  dark  blotches  and  marks  :  dorsal  fin  light  brown  margined  with  black  :  pectoral 

black,  its  appendage  white :  caudal  buff',  with  three  vertical  brown  bars. 
Habitat. — Seas  of  India  to  China,  attaining  4  or  6  inches  in  length. 

Genus,  12 — Cocoteopus,  Eaup. 

Corythobatus,  sp.  Cantor;  Tetraroge,  pt.  Giinther. 

Branchiostegals  six.  Head  awl  body  strongly  compressed :  no  groove  across  the  occiput.  Preorbital  with  a 
strong  blunt  spiine  :  preopercle  with  a  similar  one  :  opercle  armed.  Villiform  teeth  in  jams  and  vomer,  palatines 

edentulous.  A  single  dorsal  fin  with  more  spines  than  rays  (D.  V^-T5  )  •  *'*"'  i^eah  anal  spines  :  pectoral  lolthout  any 
free  ray  at  its  base.     Articulated  fin-rays  single,  unbranched.     Scales  absent. 

SYNOPSIS  OF  SPECIES. 

1.  Cocotropus  echinatus,  D.  \^,  P.  11,  A.  j^.-g.     Pinkish.     Seas  of  India  to  tlie  Malay  Archipelago. 
2.  Cocotropus  roseus,  D.  V-Tff>  P-  1^:  A.  y?g.  Pinkish,  a  white  outer  angle  to  each  side  of  the  caudal  fin. 

Coromandel  coast  of  India. 

1.    Cocotropus  echinatus. 
Corythobatus  echinatus.  Cantor,  Catal.  p.  45,  pi.  13. 
Cocotropus  echinatus,  Kaup.  Wiegn.  Arch.  Naturg.  1858,  p.  333. 
Tetraroge  echinata,  Giinther,  Catal.  ii,  p.  136. 

B.  vi,  D.  if,  P.  11,  V.  1/3,  A.  f ,  C.  12. 

Length  of  head  3/11,  of  pectoral  1/4,  of  caudal  1/6,  height  of  body  2/7  of  the  total  length.     Eyes — 
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near  the  dorsal  profile  and  below  tlie  base  of  the  two  first  dorsal  spines,  diameter  2/9  of  length  of  head, 

1~'  diameters  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Body  and  head  strongly  compressed,  the  anterior 
profile  ascends  almost  vertically  from  the  snout  to  the  base  of  the  first  dorsal  spine.  Maxilla  reaches  to  below 

the  centre  of  the  orbit.  Preoi'bital  with  a  strong  curved  blunt  spine,  having  a  smaller  but  similar  one  at  its 

base  :  four  blunt  spines  along  the  margin  of  the  preopercle  and  three  on  the  opercle.  Teeth^yiWiSorm  in  the 

iaws,'  and  in  a  crescentic  band  on  the  vomer.  Fins— the  single  dorsal  commences  over  the  front  half  of  the 
orbit,  the  first  spine  being  rather  curved,  and  the  longest  equalling  the  head  excluding  the  snout,  the  last  spines 

as  hio-h  as  the  rays  which  are  unbranched :  fi-om  the  end  of  the  dorsal  fin  a  membraneous  continuation  extends 
to  the  base  of  the  caudal.  Anal  spines  very  weak  :  caudal  rounded.  Body  and  head  studded  with  small  obtuse 

prickles. '  Lc(fem?-///ie— indistinct.  Colours— hi\S,  with  five  brown  lines  radiating  from  the  eye  ;  upper  edge  of dorsal  purple  :  some  large  brownish  blotches  in  the  upper  half  of  the  body,  all  the  fins  more  or  less  dotted  with 

brown,  and  a  whitish  spot  at  the  upper  and  lower  angle  of  the  end  of  the  caudal. 

'This  species  exists  in  the  Calcutta  Museum,  where  it  was  labelled  Ajnstes  spinosa,  from  the  Andamans,  it attains  a  few  inches  in  length. 
Habitat. — Andamans  and  Pinang. 

2.     Cocotropus  roseus,  Plate  XXXVIII,  fig.  8. 

B.  vi,  D.  V-t\%  P-  14,  V.  1/3,  A.  -,%,  C.  12. 

Length  of  head  2/7,  of  caudal  1/7,  height  of  body  2/7  of  the  total  length.  J?)/e.s- placed  high  up, 
diameter  1/4  of  length  of  head.  If  diameters  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Body  strongly 

compressed  :  profile  from  dorsal  fin  to  snout  oblique  :  mouth  slightly  oblique,  lower  jaw  a  little  the  longer. 

Preorbital  with  two  blunt  spines,  the  longest  going  backwards  to  beneath  the  first  third  of  the  eye,_  the  lower 

and  shorter  one  a  httle  downwards  and  backwards.  A  rough  ridge  passes  across  the  suborbitals  to  a  little  above 

the  ano-le  of  the  preopercle  on  the  vertical  limb  of  which  are  two  blunt  spines,  the  upper  the  longer,  and  equal  to 

the  diameter  of  the  orbit  in  length  :  two  more  smaller  spines  along  its  horizontal  limb  :  three  opercular^  spines  : 

an  elevated  occipital  ridge,  and  also  a  temporal  one  having  three  blunt  spines.  No  barbels,  recf/i— villiform  in 
iaws  and  vomer,  none  on  the  palate.  Fins — dorsal  fin  continuous,  it  commences  over  the  middle  of  the  eye ; 

spines  strong,  the  second  being  slightly  the  longest  and  equal  to  half  the  height  of  the  body,  they  subsequently 

slio-htly  decrease  to  the  last  which  is  as  high  as  the  first  ray  :  a  membraneous  extension  exists  from  the  end 

of  °the  dorsal  fin,  and  nearly  reaches  the  base  of  the  caudal.  All  the  articulated  fin-rays  are  unbranched. 
Pectoral  equals  the  length  of  the  head  and  reaches  to  the  commencement  of  the  anal :  ventral  short,  reaching 

half  way  to  the  anus,  it  has  one  spine  and  three  rays  :  two  weak  anal  spines  only  :  caudal  rounded.  Scales- 
absent,  skin  with  many  widely  spread  rough  elevations,  becoming  somewhat  spinate  in  large  specimens  :  tubes 

of  lateral-line  10  or  11  distinct  ones  in  number,  which  occupy  its  whole  length.  Colours — fleshy,  the  fins  having 

more  of  a  pinkish  tinge.  Dorsal  fin  edged  with  white,  having  a  dull  grey  band  along  its  centre,  and  most 

distinct  in  its  last  half :  caudal  edged  with  white,  and  having  a  dull  base  due  to  numerous  grey  spots  :  pectoral 

and  anal  reddish,  the  former  having  many  black  spots  upon  it :  ventrals  white. 

These  fish  are  very  common  in  Macb-as  in  October,  and  through  the  cold  months,  but  they  rarely  exceed 
2h  or  3  inches  in  length.  . 

Jerdon  observes  (Madr.  Journ.  Lit.  and  Sc.  1851,  p.  141),  "  Agrioims   ,  I  possess  a  drawing  of  a 

small  species  of  this  genus  of  a  mottled  red  colour  throughout.  I  only  procured  it  once,  it  was  named  Crasi 

toumhi,  Tam."  The  specimen  is  in  the  British  Museum,  as  Tetrarorje  twjiiamtus  (ii,p.  13G),  from  which  it  may 

be  readily  distinguished,  as  the  spines  on  its  head  are  blunt,  and  its  articulated  fin-rays  are  unbranched,  which 
is  not  the  case  in  A.  tceniajwtus  (see  p.  157). 

My  reasons  for  considering  this  distinct  from  C.  echinatus  are  the  more  obhque  profile  from  the  snout  to 

the  dorsal  fin  :  the  second  dorsal  spine  (instead  of  the  first)  being  the  highest :  the  pectoral  having  14  (instead 
of  10)  rays,  &c.  . 

Habitat.— Covom&ndcl  coast  of  India.     The  specimen  is  figured  life-size. 

Genus,  13 — Pelor,  Cuv.  and  Val. 

Branchiostegals  seven.  Read  irregularly  shaped.  Villi  form  teeth  in  the  jaws  and  vomer.  The  three  first 

dorsal  spines  conne'ded  hy  a  membrane  and  are  at  a  little  distance pwn  the  others  (12-14)  which  are  som&ivhat  isolated 
one  from  another,  due  to  the  interspinous  membrane  being  deeply  cleft :  two  free  rays  at  the  base  of  the  pectoral  fin, 

having  a  connecting  membrane:  ventrals  tlioracic.  AHic^dated fiyi-rays  brarw,hed.  Scales  absent.  Head,  body  ami 

fins  with  skinny  appendages.     Air-vessel  small.     Pyloric  appendages  few. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Pelor  didactylwn,  D.  3  1  ̂-.\*,  A.  11-12.   Brownish-grey,  irregularly  banded.   Andaman  islands  to  the 
Malay  Archipelago  and  beyond. 

1.    Pelor  didactylum,  Plate  XXXIX,  fig.  1. 

Seorpcena  didactyla,  Pallas,  Spic.  Zool.  Fas.  vii,  p.  26,  t.  4. 
Trigla  rubicunda,  Hornst.  Nga  Handl.  ix,  p.  45,  t.  3. 
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Synanceia  didadyla  et  ruhkunda,  Bl.  Sclm.  pp.  195,  19(3. 
Pelor  maaulatiiiH,  Cuv.  and  Val.  iv,  p.  434;  Les.s.  Voj.  Coq.  Poi.ss.  p.  210,  t.  xx;  Giintlicr,  Catal.  ii, 

p.  150. 
PeJor  olscurum,  Cuv.  and  Val.  iv,  p.  430  ;  Loss.  Voy.  Coq.  Zool.  ii,  p.  211,  Poiss.  pi.  21,  f.  2 ;  Bleeker, 

Ceram.  iii,  p.  241 ;  Knei-,  Novara  Fisclic,  p.  119. 
Scorpwna  digitata,  Gronov.  ed.  Gray,  p.  117. 
Pelor  didMtylmi,  Giinther,  Catal.  ii,  p.  150  ;  Bleeker,  Revis.  Synan.  1874,  p.  7,  t.  iv,  f.  1. 
B.  vii,  D.  3  1  lf:l^  P.  10  +  II,  V.  1/5,  A.  11-12,  C.  12. 

Length  of  head  2/7  to  1/4,  of  caudal  2/11,  height  of  body  2/7  of  the  total  length.  E,jes—<\iwiciev  2/11 
m  the  adult  to  1/3  m  the  young  of  length  of  head,  2^  diameters  from  end  of  snout,  and  from  1  to  Ii  apart. 
The  maxilla  reaches  to  nearly  below  the  front  edge  of  the  eye  :  lower  jaw  considerably  the  longer  :  the  width 
of  the  head  at  the  opercles  equals  its  length.  Interorbital  space  deeply  concave  with  a  transverse  ridge  between 
the_  two  eyes  :  a  deep  saddle-shaped  _  depression  across  the  occiput :  a  groove  below  the  eyes.  Upper  edge  of 
orbit  with  blunt  spines  :  spinate  occipital  and  temporal  ridges :  preopercle  with  spines  on  its  vertical  border :  a 
suborbital  spiuate  ridge:  a  tui-binal  spine:  opercle  mostly  with  two  spines.  Rather  long  fleshy  tentacles  on  the 
lower  jaw.  Tee</i— villiform  in  jaws  and  on  vomer,  none  on  the  palate.  J'hw— second  dorsal  spine  somewhat 
the  longest  of  the  three  first,  as  high  as  the  longest  in  the  rest  of  the  fin,  and  3/5  of  the  length  of  the 
head  :  interspinous  membrane  deeply  cleft  and  covered  with  skinny  appendages.  Pectoral  equals  the  length  of 
the  head,  and  has  two  free  rays  at  its  base  :  caudal  cut  almost  square.  5'ca/es— absent,  but  skinny  appendages 
over  the  head,  back,  and  fins.  CoZowra— brownish-grey  becoming  dirty  white  beneath,  with  fine  spots  over  the 
body  and  head.  Dorsal  coloured  as  the  body,  a  dark  band  passes  do-nii  the  last  few  spines  on  to  the  body,  and 
another  over  the  last  few  rays  takes  the  same  course  :  caudal  yellow  with  a  dark  vertical  baud  across  its  base, 
and  another  in  its  last  third  :  outer  edge  of  anal  dark  coloured. 

Habitat.— Andaman  islands,  from  whence  the  one  figured  (a  female  5J  inches  in  length)  was  procui-ed, to  the  Malay  Archipelago,  and  beyond. 

Genus,  14 — Chokidacttlus,  Richardson. 

BrancJdostegah  six.  Head  and  body  compressed.  Bones' of  the  head  toith  osseous  ridges;  the  preorlital,  pre- opercle  and  opercle  with  spines  :  a  groove  on  the  occipiit.  Villiform  teeth  on  the  jaws,  palate  edentidoii-s.  A  single 
dorsal fimvith  more  spines  {IZ)  than  rays  {%):  anal  icith  tivo  spines:  piectoral  fin  loith  three  free  rays:  venirah 
vnth  one  spine  and  five  rays.  Articulated  fin-rays  branched.  Scales  absent :  some  shinny  appendages  on  the  body. 
Air-vessel  absent.     Pyloric  appiendages  few. 

Geographical  distribution. — Coromandcl  coast  of  India,  and  seas  of  China. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Choridactylus  midtlbarbis,  D.  y,  P-   !^' +  HI,   A.   |.      Brownish  with  darker  markings:    dorsal  fin 
yellow  -with  black  marks  :  caudal  yellow,  with  black  basal  and  terminal   bands  :    other  fins  dark,  the  ventral 
•with  white  spots.     Madras  and  China. 

1.    Choridactylus  multibarhis,  Plate  XXXIX,  fig.  2. 
Choridactylus  multibarbis,  Richardson,  Voy.  Samarang,  Fi.shes,  p.  8,  pi.  2,  f  1-3. 
Chorismodactylus  multibarbis,  Giinther,  Catal.  ii,  p.  151. 
B.  vi,  D.  V,  P.  9+III,  V.  1/5,  A.  I,  C.  15. 

Length  of  head  1/4,  of  pectoral  1/4,  of  caudal  1/5,  height  of  body  2/7  of  the  total  length.  Eyes— 
high  up,  with  prominent  orbits,  diameter  2/7  of  length  of  head,  1  diameter  from  end  of  snoutf  and  rather 
more  apart.  Mouth  anterior  :  lower  jaw  slightly  the  longer,  the  maxilla  reaches  to  beneath  the  front  edge  of 
the  orbit.  Interorbital  space  concave,  with  two  longitudinal  ridges  which  posteriorly  end  in  a  transverse  one 
connecting  them  together.  Upper  edge  of  orbit  with  points  scarcely  spinate.  Preorbital  with  a  sharp  spine 
posteriorly,  two-thirds  the  length  of  the  orbit  having  a  small  one  at  its  base  pointing  downwards,  as  well  as 
two  or  three  more  spinate  elevations.  A  spinate  or  rough  ridge  runs  along  the  suborbitals  and  aver  the  cheeks 
to^  the  middle  of  the  vertical  limb  of  the  preopercle,  which  is  armed  with  a  sharp  spine  that  crosses  the  whole 
width  of  the  opercle  :  it  has  a  small  one  directed  outwards  at  its  base  :  there  is  likewise  a  spine  at  the  angle  of 
the  preopercle,  and  three  blunt  points  along  its  horizontal  edge.  Two  spines  on  the  opercle.  Occipital  and 
temporal  ridges  with  blunt  spines,  one  on  the  shoulder  girdle  above  the  base  of  the  pectoral  fin.  A  deep 
depression  across  the  occiput,  extending  down  behind  the  eyes.  A  fleshy  tentacle  over  the  centre  of  the  eye, 
and  some  on  the  mandible.  Teei^i— villiform  in  the  jaws.  J'/ws— dorsal  fin  commencing  just  behind  the  eyes' the  first  three  spines  somewhat  removed  from  the  rest,  the  fourth  likewise  stands  at  some  distance  from  those 
in  front  of  or  behind  it,  the  third  and  fourth  spines  the  longest,  nearly  equalling  two-thirds  the  height  of  the 
body,  interspinous  membrane  deeply  emarginate  :  rays  a  little  higher  than  the  longest  spine  and  branched  near 
their  extremities  :  pectoral  rounded  and  having  three  free  rays  below  its  base  :  ventral  large  and  attached  by 
nearly  the  whole  length  of  its  inner  edge  by  a  skinny  flap  to  the  abdomen  :  anal  spines  small,  the  second  one- 
third  the  longest :  caudal  rounded.  Scales— absent.  CoZo?tcs— brownish,  with  a  yellow  shoulder  mark,  and 
two  or  three  vertical  orange  bands  :  base  of  ventral  and  anal  with  fine  white  spots.     Fins  blackish  brown,  with 

T 
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a  light  band  Isetween  the  fourth  and  sixth  dorsal  spines  :  margins  of  pectorals  orange  :  caudal  -with  a  black 
baud  at  its  base,  and  another  in  its  last  third  having  a  light  edge  :  outer  two-thirds  of  anal  blackish  :  free  rays 
black,  with  white  in  their  middle. 

This  is  the  species  observed  upon  by  Jerdon  (Madr.  J.  L.  and  Sc.  1851,  p.  141,)  as  follows  : — "  I  have 

<lrawings  and  specimens  of  a  very  cui-ious  fish,  which  I  have  marked  as  Apistus  niger,  C.  V.  I  however  hardly 
think  it  can  belong  to  this  genus  ;  it  appears  to  me  rather  an  aberrant  form  of  Pterois,  allied  to  Swainson's 

genus  Bracliijrits." This  fish  is  very  common  at  Madras,  attaining  about  4  inches  in  length  :  the  specimen  figured  (life-size) 
is  from  that  locality. 

Ilahitat. — Coromandel  coast  of  India,  and  China. 

Genus,  15 — Stnancidicm,  Miill. 

Buffichthjs,  Swains. 

Uranchiostegals  seven.  Mead  monstrous  and  'irregularly  shaped,  ltd  wltliout  sharp  spines.  Villiform  teeth 
on  the  jaws  and  vomer,  hat  not  on  the  palatines.  The  soft  dorsal  continuous  v)ith  the  spinous,  less  rays  (6-9)  than 
spines  (13)  ;  anal  with  3  spines  and  few  (5)  rays :  no  pectoral  appendu/jes.  Scales  absent :  body  and  sometimes 
the  head  with  skinny  flaps.     Air-vessel  small.     Pyloric  appendages  few. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Synancidium  hoiridum,  D.  'fly^,  A.  -|.  Eyes  elevated :  a  deep  saddle-shaped  depression  across  the 
occiput. 

1.    Synancidium  horridum,  Plate  XXXIX,  fig.  3. 
Scorpmia  horrida,  Linn,  i,  p.  453 ;  Bl.  t.  183 ;  Lacep.  iii,  p.  261,  ii,  t.  17,  f.  2. 

Sy7tanceia  horrida,!^.  Sclxn.  -p.  VJi;  Cuv.  and  Val.  iv,  p.  440;  Bleeker,  Verb.  Bat.  Gen.  xsii,  Scler. 
p.  9,  and  Revis.  Synan.  1874,  p.  12. 

Baarpmna  monstrosa,  Gronov.  ed.  Gray,  p.  117. 
Synanceia  grossa.  Gray  and  Hard.  Ind.  Zool.  i,  pi.  97. 
Buffichihys  horrida  et  grossa,  Swainson,  Fish,  ii,  p.  268. 
Synanceia  traehynis,  Richards.  Ann.  and  Mag.  Nat.  Hist.  1842,  is,  p.  385. 
Synancidium  horridum,  Miill.  Akad.  Wiss.  1844,  p.  163;  Giinther,  Catal.  ii,  p.  144;  Kner.  Novara  Fische, 

p.  119. 

B.  vii,  D.  i|:i3,  P.  16,  V.  1/5,  A.  a,  C.  12,  Ca3c.  pyl.  3,  Vert.  10/14. 

Length  of  head  1/3,  of  caudal  2/11  to  1/6,  height  of  body  1/3  of  tlic  total  length.  Eyes — diameter  1/8  of 
length  of  head,  3  diameters  from  end  of  snout.  Crown  of  head  ii-regularly  saddle-shaped  :  a  deep  groove  on  the 
cheeks,  orbit  raised.  Teeth — vUliform  in  the  jaws  and  on  the  vomer,  which  last,  Bleeker  observes,  are  not 

invariably  present.*  J'wjs— dorsal  spines  stiff",  the  three  first  the  highest  and  somewhat  separated  from  the 
others  :  the  vertical  fin  more  or  less  enclosed  in  skin.  Articulated  fin-rays  branched.  Skin  with  numerous 
large  and  small  tubercles  even  when  on  the  fins  :  some  large  fringed  tubercles  along  the  lower  edge  of  preopercle 
and  preorbital.  Colours — brownish-fawn  colour  superiorly,  becoming  lighter  below  :  irregular  blotches  on  the 
body,  and  smaller  ones  on  the  fins. 

Habitat. — Seas  of  India  to  the  Malay  Archijielago  and  beyond. 

Genus,  16 — Synanceia,  Bl.  Schn. 
Syna7iceichthys,  Bleeker. 
Branchiostegals  seven.  Head  monstrous,  irregularly  shaped  but  spnneless,  no  saddle-shaped  fossa  across  the 

occiput :  no  transvase  elevation  between  the  orbits,  nor  deep  groove  helmv  the  eyes.  Villiform  teeth  on  thejaivs,  vomer 
and  pialatine  bones  edentulous.  The  soft  dorsal  coritiniious  with  the  spinous,  less  rays  (5-6)  than  spines  (13-16)  : 
anal  vnth  3  spines  aiid  feiu  (5)  rays,  no  pectoral  appendages.  Air-vessel_  present.  Scales  absent.  Pyloric  appen- 

dages fevj. 

SYNOPSIS  OP  INDIVIDUAL  SPECIES. 

1.  Synanceia  verrucosa.  D.  J.|-,  A.  f .  From  the  Red  Sea,  through  tliose  of  India  to  the  Malaj' 
Archipelago  and  beyond. 

1.    Synanceia  verrucosa,  Plate  XXXIX,  fig.  4. 
Bl.  Schn.  p.  195,  t.  45;  Riipp.  N.  W.  Fi.sche,  p.  109  ;  Giinther,  Catal.  ii,  p.  146;  Klunz,  Verb.  z.  b.  Ges. 

Wien,  1870,  p.  811 ;  Bleeker,  R6vis.  Sjm.  1874,  p.  15. 
Scorpiasna  bruchio,  Lacep.  iii,  pp.  259,  272,  pi.  12,  f.  1. 
ScorpuMo,  brachiata,  Shaw,  Zool.  iv,  pt.  2,  p.  274. 
Synanceia  sanguinolenta,  Ehren.  Pise.  t.  3. 
Synanceia  brachio,  Cuv.  and  Val.  iv,  p.  447;  Bleeker,  Sclerop.  p.  9. 

•  Of  course  if  the  presence  of  vomerine  teeth   is   inconstant,   the  genus   Synancidium  (wliich  is  chieflj  separated  from Synanceia  owing  to  their  presence)  has  no  generic  value. 
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B.  vii,  D.  i:V,  P.  1/8,  V.  G,  A.  |,  C.  10-12,  Csec.  pyl.  0(4).  Vert.  10/14. 

Length  of  head  2/.5,  of  caudal  1/7,  height  of  body  21  in  the  total  length.  JS'f/es— diameter  1/6  to  1/7  of 
length  of  head  and  2  diameters  from  end  of  snout.  Head  monstrous :  interorbital  space  very  concave  :  orbits 
but  little  elevated.  A  slight  groove  on  the  cheek  :  no  saddle-shaped  depression  across  the  occiput.  The  anterior 

uxtremity  of  the  lower  jaw  is  on  the  dorsal  profile.  Body  with  cutaneous  excrescences,  and  many  filaments 

about  the  head.  Cofowre— brownish,  caudal  with  a  vertical  dark  band  down  its  centre  and  white  mai'gins : 
pectoral  and  ventral  with  dark  edges  and  light  borders  :  anal  banded. 

Lienard's  Synancee  «  trois  handes,  D.  13/7,  P.  18,  V.  1/5,  A.  |,  C.  14  (Nat.  Hist.  Soc.  Mauritius,  1839, 
p.  34)  is  apparently  this  species.  Three  vertical  white  bands,  the  first  between  the  fifth  and  seventh  dorsal 

spines :  the  second  at  the  commencement  of  the  rays  :  the  third  over  the  base  of  the  caudal.  Caudal  with 
two  brown  bands  between  the  white,  and  a  third  of  yellow. 

Le  JuD-e,  in  the  Transactions  of  the  same  Society  (1871,  v,  p.  10),  has  observed  that  this  fish  termed 
'  Lafie'  is  very  poisonous  at  the  Mauritius ;  the  poisonous  instrument  being  its  dorsal  spines,  each  of  which 
has  a  poison  bag  at  its  base. 

Hahitat — Eed  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond  :  attaining 
at  least  13  inches  in  length. 

Genus,  17 — PSEUDOSTNANCEIA. 

Brancldosterjals  seven.  Body  elongated,  cmteriorly  sub-cylindrical,  posteriorly  compressed :  head  Iroad 

depressed.  Eyes  on  the  upper  surface  of  the  head  directed  upviards.  Preopercle  and  preorhital  armed.  Gill-opening 
with  a  sitperior  as  well  as  posterior  orifice,  the  two  being  continuous.  Villiform  teeth  in  the  jaws  and  on  the  vomer, 
none  mi  the  palate  or  tongue.  A  single  dorsal  fin  with  strong  spines  (16)  and  (5)  unhranched  rays:  anal  with  three 

spines  and  few  rays  (7).  No  piectoral  appendage.  Ventral  thoracic  with  one  spine  and  lessthanfive  (3)  rays, ami  not 
united  to  the  abdomen  along  its  inner  edge.     Articulated  fin-rays  unhranched.     Scales  absent,  skin  smooth. 

This  genus  differs  from  Leptosynanceia,  Bleeker,  in  having  vomerine  teeth.  Should  these  teeth  be 
inconstant,  the  fish  described  would  belong  to  genus  Leptosynanceia. 

SYNOPSIS  OP  INDIVIDUAL  SPECIES. 

1.  Pseidosyna'Meia  melanostigma.     D.  V°> -A-- t-     Grey  mottled  with  black.     Some  of  the  fins  yellow  with 
black  edges  or  bauds.     Coast  of  Sind. 

1.    Pseudosynanceia  melanostigma,  Plate  LV,  fig.  6. 

B.  vii,  D.  VS  P-  14,  V.  1/.3,  A.  A,  c.  11. 

Length  of  head  4|,  of  caudal  4^,  height  of  body  one-sixth  in  the  total  length.  B^es— diameter  1/7  of 
length  of  head,  1\  diameters  from  end  of  snout,  and  3  apart.  The  eyes  arc  upon  the  upper  surface  of  the  head 
and  directed  upwards  and  slightly  outwards.  The  maxilla,  which  expands  posteriorly,  reaches  to  below  the 
middle  of  the  eye.  Upper  surface  of  head  depressed  and  its  width  rather  exceeding  its  length.  Preorbital 
with  ridges  placed  in  a  star  form  and  ending  in  two  spines  on  its  lower  border.  IJpper  surface  of  the  head 
with  sinuous,  but  not  spinate,  ridges.  Preopercle  with  a  moderately  strong  spine  at  its  angle,  and  three  short 
blunt  ones  along  its  lower  limb.  Operole  with  a  spine.  Gill  opening  with  a  small  roundod_  superior  orifice,^ 
exclusive  of,  but  continuous  with  the  posterior  one.  Lower  jaw  the  longer,  its  symphysis  forming  a  portion  of 
the  dorsal  profile.  Teeth — villiform  in  the  jaws,  in  a  well-developed  transverse  band  across  the  vomer,  none  on 
the  palate  or  tongue.  Fins — dorsal  spines  strong,  commencing  over  the  centre  of  the  opercle,  the  posterior  ones 

being  somewhat  the  longest  but  not  so  high  as  the  rays,  which  are  unhranched;  interspinous  membrane  deeply 
cleft,  the  soft  dorsal  not  continuous  with  the  caudal.  Pectoral  with  its  upper  rays  much  the  longest,  it  extends 
to  over  the  anal.  Ventral  short.  Anal  spines  short  but  pungent,  its  rays  and  those  of  the  caudal  unhranched. 

No  skinny  tentacles  on  head,  body  or  fins.  Colours — of  a  grey  mottled  with  black  on  the  top  of  the  head  and 

along  the  back,  becoming  yellow  on  the  abdomen.  Spinous  dorsal  also  mottled,  a  vertical  yellow  band  across 
the  front  half  of  the  soft  dorsal,  and  black  in  its  last  half.  Pectoral  yellow,  with  some  grey  spots  at  its  base 
and  a  wide  black  edge.  Ventral  and  anal  yellow  edged  with  black.  Caudal  yellow,  with  a  black  band  down 
its  last  half,  externally  edged  with  yellow. 

Habitat. — Kurrachee,  in  Sind,  where  I  procured  the  specimen  figured  (7  inches  long).  It  lives  in  the 
mud  and  is  difficult  to  obtain,  for  although  I  saw  several  we  only  captured  one. 

Genus,  18 — Poltcaulis,  Giinther. 

SynOmceia,  sp.  Bloeh  :  Trachicephalus,*  Swainson. 

Branchiostegals  seven.  Body  anteriorly  sub^cijlindrical,  posteriorly  compressed :  head  hroad,^  rather  depressed. 

Eyes  directed  upimrds.  Preopercle  armed.  Gill-opening  with  a  stiperior  as  well  as  posterior  orifice,  the  tivo  being 
continuous.  Villiform  teeth  in  the  jaws,  absent  on  the  vomer.  A  single  dorsal  fin  with  flexible  qiines  and  rays:  anal 

somewhat  elongated :  no  pectoral  appendages :  ventral  thoracic,  united  to  the  abdomen  along  its  inner  edge.  Articu- 
lated fin-rays  unhranched.     Scales  absent.     Vertical  fins  more  or  less  enveloped  m  skm. 

Geographical  distribution. — Seas  of  India  to  the  Malay  Archipelago  and  beyend. 

*  PreoccupieJ,  Trachycephalus,  Tsch.  Kept.  1838. 
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SYNOPSIS   OF   INDIVIDUAL   SPECIES. 

1.  Polycaulis  elongatus,  D.  i-yI-Mi  ■^-  11-15.  Brown,  with  the  fins  black-edged  or  else  spotted  with  white. 
Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

1.    Polycaulis  uranoscopus,  Plate  XXXIX,  fig.  0. 
Synanceia  iiranoscopa,  Bl.  Schn.  p.  195 ;  Cuv.  and  Val.  iv,  p.  458. 

Synnnceia  elongata,  Cuv.  and  Val.  iv,  p.  45G ;  Bleeker,  Vei'h.  Bat.  Gen.  xxii,  Sclerop.  p.  10;  GrilEth, 
Cuv.  An.  King,  xi,  pi.  8,  fig.  3. 

TracJdcephalus  elongatus,  Swainson,  Fishes,  ii,  p.  208. 
Synanceia  hreviceps,  Richardson,  Voy.  Sulph.  Fishes,  p.  71. 
JJraiwscopus  adhesipinnis,  Blyth,  J.  A.  S.  of  B.  1800,  p.  142. 
Polycauhis  elongatus,  Giinthcr,  Catal.  ii,  p.  175;  Kner,  Novara  Fische,  p.  120. 

B.  vii,  D.  T-JIil,  P.  13,  V.  1/5,  A.  11-15,  C.  11. 
Length  of  head  from  1/5  to  2/9,  of  caudal  1/5  to  2/11,  height  of  body  1/5  to  2/9  of  the  total  length. 

Eyes — diameter  2/9  to  1/5  of  length  of  head,  1^  diameters  from  end  of  snout,  and  2  apart.  The  maxilla  reaches 
to  below  the  middle  of  the  eyes.  Head  as  wide  as  long,  and  covered  with  bony  ridges  having  numerous  blunt 
])OUits  :  a  blunt  preorbital  spine  having  a  short  one  at  its  base,  five  along  the  edge  of  the  preopercle,  two  on 
opercle.  Lower  jaw  the  longer.  Gill-openings  having  a  small  rounded  superior  orifice  continuous  with 
the  posterior  one.  Teeth — villiform  in  the  jaws,  becoming  very  obsolete  in  old  specimens.  Fins — spines  and 
rays  enclosed  in  the  skin,  the  dorsal  commences  between  or  rather  in  advance  of  the  superior  openings  of  the 
gills,  its  spines  are  low  and  more  or  less  flexible.  Pectoral  pointed  and  a  little  longer  than  the  head,  ventral 
attached  along  its  entire  inner  edge  to  the  abdomen  :  caudal  cut  square.  Scales — absent.  Colours — brownish, 
with  or  without  white  dots  :  fins  stained  dark  at  their  edges,  sometimes  spotted,  the  caudal  with  a  white  edge. 

One  of  Bloch  Schneider's  specimens  of  Synanceia  tiranoscojja,  in  spirit,  was  shown  me  at  Berlin  as  his 
type,  it  was  identical  with  that  described  above.  In  the  description  he  states  it  possesses  D.  31  (probably  a 
misprint  for  D.  21),  and  A.  20  (perhaps  for  10,  the  first  short  ray  having  been  overlooked).  His  specimen  came 
from  Tranquebar. 

Jerdon  (M.  J.  L.  &  Sc.  1851,  p.  141)  observes  that  this  fish  is  termed  Cid  toimibi,  Tam.  at  Madras,  and 
is  not  very  uncommon. 

Habitat. — Seas  and  estuaries  of  India,  to  the  Malay  Archipelago  and  beyond,  attaining  at  least  5  inches 
in  lencfth. 
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Family,  VIII— TEUTHIDIDyE,  Cuv. 
Teuthjes,  pt.  Cuv. 

Branchiostegals  five :  pseudobranchieB  well  developed.  Body  oval  and  strongly  compressed.  Eyes  of 
moderate  size,  lateral.  Mouth  slightly  cleft,  and  but  little  protractile.  A  single  row  of  cutting  incisors  in 
either  jaw  :  palate  edentulous.  One  dorsal  fin  with  the  spinous  portion  more  developed  than  the  soft:  anal 
with  seven  spines.  Ventrals  thoracic,  with  two  spines  and  three  intermediate  soft  rays.  Scales  minute. 
A  complete  lateral  line,  but  no  armature,  on  the  side  of  the  free  portion  of  the  tail.  Air-vessel  present. 
Pyloric  appendages  few. 

Several  different  opinions  have  been  advanced  respecting  the  position  this  family  of  Acanthopterygian 
fishes  should  hold.  Cnv.  and  Val.  placed  them  after  their  Mmiidce  and  next  to  their  Acauthuridce.  Swainson 

observed  (Fishes,  ii,  p.  247)  :  "  the  procumbent  advanced  spine  before  the  dorsal  induces  me  to  place  this  o-enus between  Seriola  and  C'aranx  rather  than  with  the  Acaiithuri." 

SYNOPSIS  OF  INDIVIDUAL  GENUS. 

1.  Teuihls. — Definition  as  in  the  family. 

Genus,  1 — Teuthis,*  Linn. 

Stganus,  Forsk.  :   Centrogaster,  Houtt.  :  Amphaeanthus,  Bl.  Schn. :  Buro,  (Comm.)  Lacep. 

Branchiostegals  five :  pseudobranchim.  Body  oval,  strongly  com/presssd.  Teeth  small,  denticulated.  A  siin/le 
dorsal  fin  loith  thirteen  spines  as  well  as  a  horizontal  one  anteriorly  ;  anal  with  seven;  each  ventral  with  two,  an  outer 
and  an  inner  one,  having  three  intermediate  rays.  Scales  minute,  cycloid.  Air-vessel  large,  forked  loth  anteriorly  and 
posteriorly.     Pyloric  appendages  lohen  present^  few  (4-G) . 

Geographical  distribution. — Red  Sea,  East  coast  of  Africa,  Seas  of  India  to  the  Malay  Archipelago 
and  beyond. 

SYNOPSIS  OF  SPECIES. 

1.  Teuthis  Java.  Neutral  tint,  with  grey  rounded  spots  on  head,  and  along  the  back,  becoming  more 
elongated  on  the  sides  and  lineated  on  the  abdomen.     Seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

2.  Teuthis  vermiculata.  Light  brown,  with  undulating  bluish  lines,  about  one-fourth  as  wide  as  the 

gi'ound  colour.     Seas  of  India,  to  the  Malay  Archipelago  and  beyond. 
.3.  Teuthis  marmorata.  More  elongated  than  the  last,  colours  much  the  same,  but  the  blue  lines  are 

narrower  and  become  sinuously-longitudinal  on  the  sides.     Seas  of  India,  to  the  Malay  Arcliipelago  and  beyond. 
4.  Teuthis  virgata.  Oblique  lines  and  spots  on  the  snout,  blue  spots  on  the  upper  third  of  the  body  :  a 

wide  brown  blue-edged  ocular  band,  and  another  from  the  spinous  dorsal  to  the  base  of  the  pectoral  fin.  An- 
damans  to  the  Malay  Archipelago  and  beyond. 

5.  Teuthis  concatenata.  Blue  bands  on  the  head  :  orange  spots  over  the  body.  And'amans  to  the  Malay Archipelago. 
6.  Teuthis  margaritifera.  Brownish-olive,  with  scattered  small  blue  spots,  and  a  dark  shoulder-mark  : 

some  marks  and  lines  on  the  vertical  fins.     Andamans  to  the  Malay  Archipelago  and  beyond. 
7.  Teuthis  sutor.  Body  biglier,  otherwise  very  similar  to  the  last.  Spots  larger,  those  on  the  sides  with 

a  dark  centre  :  a  dark  shoulder-mark.     Seychelles  and  Malabar. 
8.  Teuthis  oramin.  White  spots  over  the  body  :  a  dark  shoulder-mark  and  barred  caudal  fin.  Seas  of 

India  to  the  Malay  Archipelago  and  beyond. 
9.  Teuthis  stellata.  Greyish,  with  purplish  angular  spots  :  a  dark  shoulder-mark  sometimes  present. 

Red  Sea  through  those  of  India. 

1.    Teuthis  Java,  Plate  XXXIX,  fig.  5. 
Teuthis  Java,  Linn.  Syst.  i,  p.  507  ;  Gmel.  Linn.  p.  1362  ;  Cantor,  Catal.  p.  207  ;  Giinther,  Catal.  iii, 

p.  315  ;  Day,  Fish.  Malabar,  p.  125. 
Sparus  spinus  ?  Russell,  Pish.  Vizag.  ii,  p.  2,  and  Worahviah,  pi.  102. 
Amphacantiius  Javus,  Cuv.  and  Val.  x,  p.  118;  Bleeker,  Verb.  Bat.  Gen.  xxiii,  Teuth.  p.  9  :  Schleg.  and 

Mull.  Verb.  Nat.  Ges.  Overz.  Bezitt,  p.  10 ;  Kner,  Novara  Fische,  p.  205. 
Ottah,  Tam.  :   Thar-oar-dah,  Andam. ;   Worahtvah,  Tel. 

B.  v,  D.  i-J,  P.  18,  V.  2/3,*  A.  i  C.  19. 
Length  of  head  4/21,  of  pectoral  1/6,  of  caudal  1/5,  height  of  body  3/8  to  4/11  of  the  total  length.     Eyes— 

*  Worah.  Tam. ;  Nga-]:iron-l!a,  Hugh.  f  Riippell  states  that  in  T.  sujana  they  are  absent. 
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diameter  1/3  to  2/7  iu  tlie  longtli  of  head,  Ij  diameters  from  end  of  snout  and  also  apart.  Interorbital  space 
rather  elevated,  vrith  a  central  shallow  groove  which  narrows  anteriorly :  anterior  superior  edge  of  orbit  serrated. 
The  maxilla  extends  to  below  the  posterior  nostril :  horizontal  edge  of  preopercle  roughened.  The  height  of 

the  soft  portion  of  the  cheek  equals  that  of  the  orbit,  whilst  it  is  one-half  wider  than  deep.  Teeth — generic. 
F[;is — dorsal  spines  strong,  their  base  occupying  five-sevenths  of  that  of  the  entii-e  fin,  the  spines  increase  in 
leno-th  to  the  fourth,  which  is  as  long  as  the  head  excluding  the  snout,  and  slightly  higher  than  the  rays,  from 
it  they  decrease  to  the  last  which  equals  the  length  of  the  snout :  soft  portion  of  fin  (as  well  as  of  the  anal) 
obliquely  rounded  :  anal  spines  strong,  increasing  in  length  to  the  third  which  equals  the  longest  in  the 
dorsal  fin,  from  thence  they  decrease  to  the  sixth,  but  the  seventh  is  longer  and  equal  to  the  third  :  caudal 

emarginate,  its  central  rays  being  equal  to  two-thirds  of  the  length  of  the  longest  of  the  outer  ones.  Scales — 
minute.  Colours — head,  back,  and  sides  of  a  dark  brownish  neutral  tint,  becoming  lighter  on  the  abdomen. 
On  the  head  and  back  many  pale  grey  rounded  spots,  becoming  more  elongated  on  the  sides  and  abdomen.  The 
upper  spots  are  not  so  wide  as  the  gi-ound  colour.  No  streaks  on  the  head  as  a  rule,  but  to  this  there  are  excep- 

tions, and  in  some  instances  the  cheeks  are  reticulated  :  fins  immaculate. 
This  doubtless  is  Hepatiis,  Gronov.  Zooph.  t.  8,  fig.  4,  and  probably  AmpliacantJms  BusseUn,  Bleeker. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond.  Jerdon  (il.  J.  L.  and  S.  1851,  p.  138) 

mentions  having  procured  both  of  Russell's  species  at  Madras. 
2.  Teuthis  venniculata,  Plato  XL,  fig.  1. 

Amphacanthus  vermiculatus,  (Kuhl.  and  v.  Hass.)  Cuv.  and  Val.  x,  p.  126 :  Miill.  and  Schleg.  Verh. 
Ovcrz.  Bez.  Vissch.  p.  11,  pi.  3,  fig.  3  ;  Bleeker,  Verh.  Bat.  Gen.  xxiii,  Teuth.  p.  11. 

Teutlds  varm.kulata,  Giinther,  Catal.  iii,  p.  317;  Day,  Fishes  of  Malabar,  p.  123. 
Kut-e-rah,  Mai.  :  Choiv-lud-dah,  Andam. 

B.  V,  D.  ̂ Vo,  P-  IG,  V.  2/3,  A.  ̂ V,  C.  17. 

Length  of  head  about  1/5,  of  caudal  2/13,  height  of  body  3/7  to  2/5  of  the  total  length.  Eyes— diameter 
3^  in  the  length  of  head,  upwards  of  11  diameters  from  end  of  snout,  and  IJ  apart.  The  maxilla  reaches 

about  half  way  to  below  the  front  edge  of  the  orbit.  Angle  of  preopercle  slightly  produced.  Teeth — generic. 
Fins — Dorsal  spines  strong  and  occujjying  five-sevenths  of  the  length  of  the  base  of  the  entire  fin,  fi'om  the 
fourth  they  are  of  about  the  same  height,  equalling  half  the  length  of  the  head,  but  are  not  so  high  as  the  first 
few  rays  :  rayed  portion  of  the  fin  angular  :  anal  of  the  same  form  as  the  dorsal,  but  the  spines  are  stronger  and 
occupy  tliree-fifths  of  the  entire  base  of  the  fin,  they  are  of  about  the  same  height  from  the  third,  equalling  half 
the  length  of  the  head :  pectoral  two-fifths  of  the  height  of  the  body  and  longer  than  the  ventral  which  does  not 
quite  reach  the  anal  fin  :  caudal  shghtly  emarginate.  Scales — minute,  but  distinct  over  the  body  and  cheeks. 
Colours — light  brown,  running  into  bluish  green  on  the  back,  and  nearly  white  on  the  abdomen.  The  whole  of 
the  body,  head,  and  lips  are  lineated  with  undulatmg  bluish  lines  of  about  one-fourth  the  width  of  the  ground 
colour,  beiag  broadest  near  the  abdomen  :  caudal  fin  with  brown  lines. 

UaUtat. — Seas  of  India,  Malay  Archipelago  and  beyond,  attaining  at  least  11  inches  in  length. 

3.  Teuthis  marmorata,  Plate  XL,  fig.  2. 

Amphacanthus  marmoratus,  Quoy  and  Gaim.  Voy.  Uranie,  Zool.  p.  367,>pl.  C2,  fig.  1 ;  Cuv.  and  Val.  x,  p. 
124  ;  Kner,  ISTovara  Fische,  p.  208. 

Teuthis  marmorata,  Giinther,  Catal.  iii,  p.  322. 
Teuthis  striolata,  Giinther,  Catal.  iii,  p.  319,  and  Garrett,  Fische  d.  Sudsce,  t.  59,  fig.  A. 

B.  V,  D.  ii,  P.  18,  V.  2/3,  A.  f,  C.  17. 

Length  of  head  3/16  to  1/5,  of  caudal  1/7,  height  of  body  3/10  to  2/7  of  the  total  length.  Eyes— 
diameter  1/3  of  length  of  head,  1  to  1}  diameters  from  end  of  snout,  and  1  apart.  Interorbital  space  nearly 
flat,  edge  of  orbit  entire.  The  maxilla  reaches  to  nearly  below  the  hind  nostril.  The  soft  portion  of  the  cheek 
(between  the  orbit,  preopercular  limb,  and  hind  edge  of  preorbital  and  maxilla)  is  as  liigh  as  the  orbit,  and  but 
slightly  longer  than  high.  Teeth — generic.  Fins — dorsal  spines  of  moderate  strength,  iucreasing  to  the  fourth 
and  subsequently  decreasing  from  the  seventh,  the  highest  spines  equalling  the  length  of  the  head  behind  the 
fi.rst  third  of  the  eyes,  and  bemg  half  as  long  again  as  the  soft  portion  of  the  fin  which  is  rounded  :  pectorals 
as  long  as  the  head  excluding  its  post-orbital  portion  :  ventral  reaches  more  than  half  way  to  the  anal :  anal 
spines  increase  in  length  to  the  third,  (which  equals  half  the  length  of  the  head,)  from  whence  they  decrease  to 
the  last,  which  equals  two-fifths  of  the  same  extent :  caudal  lobed,  upper  lobe  the  longer.  Colours — brownish, 
covered  aU  over  the  back  with  blue  vemiiculated  lines,  which  become  sinuously-longitudinal  along  the  sides  : 
head  covered  with  similar  lines.     Dorsal,  anal,  and  caudal  with  sinuous  brown  lines  :  pectorals  yellow. 

Ilabitat. — Seas  of  India  to  the  Malay  Archipelago. 

4.    Teuthis  virgata,  Plate  XL,  fig.  3. 

Am-phacanthus  virgatus,  Cuv.  and  Val.  x,  p.  133  ;  Miill.  and  Schleg.  Verh.  Overz.  Bez.  Vissch.  p.  14,  pi. 
3,  fig.  1 ;  Bleeker,  Verh.  Bat.  Gen.  xxiii,  Teuth.  p.  11  ;  Kner,  Novara  Fische,  p.  209. 

Teuthis  virgata,  Giinther,  Catal.  iii,  p.  323. 
Tah-meer-dah,  Andam. 
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B.  y,  D.  i^,  P.  17,  V.  2/3,  A.  ̂   C.  17,  Case.  pyl.  4. 

Length  of  head  2/9,  of  caudal  2/9,  height  of  body  2/5  to  3/7  of  the  total  length,  ̂ //es— diameter  1/3 
of  length  of  head,  IJ  diameters  from  end  of  snout,  and  1^  apart.  A  slight  protuberance  oyer  the  eyes :  no 
serrations  to  orbit.  The  maxilla  reaches  to  below  the  posterior  nostril.  Angle  of  preopercle  slightly  produced. 
Teeth — generic.  Fins — dorsal  spines  rather  strong,  increasing  in  length  to  the  fifth,  from  whence  they  remain 
of  about  the  same  height  to  the  seventh,  after  which  they  decrease ;  the  longest  spines  equal  that  of  the  head 
excluding  the  snout,  and  are  of  the  same  height  as  the  longest  of  the  rays,  the  soft  portion  rather  angular : 
pectoral  as  long  as  the  head  excluding  its  post-orbital  portion  :  ventral  does  not  reach  the  anal :  anal  spines 
increase  in  length  to  the  fourth,  from  which  they  continue  of  about  the  same  length,  or  equal  to  the  longest  in 
the  dorsal  fin  :  caudal  emarginate.  Scales — minute.  Colours — some  oblique  blue  lines  and  spots  on  the  snout. 
Upper  two-thirds'  of  body  coppery  yellow,  covered  with  round  blue  spots,  and  having  blue  lines  on  the  head. 
A  brown  band,  as  wdde  as  orbit,  extends  from  before  the  dorsal  fin  through  the  eye  to  below  the  jaws ;  a  second 
from  the  sixth  and  seventh  dorsal  spines  to  the  base  of  the  pectoral,  both  these  bands  are  edged  with  blue. 
Fins  yellowish. 

Iliililtat. — Andamans  (where  the  specimen  figured  was  taken)  to  the  Malay  Archipelago,  and  beyond. 

5.    Tenthis  concatenata,  Plate  XL,  fig.  4. 

Ampliacantlms  cotieatenatus,  Cuv.  and  Val.  s,  p.  127;  Bleeker,  Amboina,  p.  46. 
Teuthis  concatenata,  Cantor,  Catal.  p.  208 ;    Giinther,  Catal.  iii,  p.  31G. 
Thar-oar-dah,  Andam. 

B.  V,  D.  ̂ ,  P.  18,  V.  2/3,  A.  I,  C.  18,  Ca3c.  pyl.  5-0,  Vert.  10/13. 

Length  of  head  4/19,  of  caudal  4/21,  height  of  body  3/8  to  2/.5  of  the  total  length.  J?i/es— diameter  1/3 
of  length  of  head,  1^  diameters  from  end  of  snout,  and  1  j  apart.  Dorsal  profile  more  convex  than  that  of  the 
abdomen.  Interorbital  space  with  a  broad  shallow  groove  along  its  whole  extent,  bounded  on  either  side  by  a 
low  ridge  :  anterior-superior  angle  of  the  orbit  feebly  serrated :  preopercular  angle  slightly  produced.  Soft 

portion  of  the  cheek  as  deep  as  wide,  and  equal  to  1  diameter  of  the  orbit.  Teeth — generic.  Fins — dorsal 
spines  increase  in  length  to  the  fifth,  which  equals  the  length  of  the  head  excluding  the  snout;  they  subsequently 
.slightly  decrease  to  the  twelfth,  but  the  last  is  a  little  longer  :  soft  portion  of  dorsal  and  anal  fins  angular  and 
rather  higher  than  the  longest  spine  :  pectoral  almost  as  long  as  the  head  :  ventral  reaches  the  anal  spines  : 
anal  spines  increase  in  length  to  the  third,  which  equals  the  highest  in  the  dorsal  fin,  the  last  spine  is  a  little 

longer  :  caudal  emarginate.  Scales — larger  than  in  most  of  the  known  species.  Colours — dark,  greyish-brown, 
covered  all  over  with  light  orange  spots,  which  along  the  back  are  larger  than  the  interspaces,  but  decrease  in 
size  towards  the  abdomen.  A  broad  blue  band  extends  fi-om  below  the  orbit  to  the  angle  of  the  mouth,  and 
another  passes  along  the  jjreopercle :  brown  spots  on  the  caudal  fin. 

Hahitat. — Andaman  islands  and  IMalay  Archipelago. 

6.    Teuthis  margaritifera,  Plate  XL,  fig.  .5. 

Amphacanthus  margaritiferus,  Cuv.  and  Val.  s,  p.  145;  Blocker,  Java,  iv,  p.  334;  Kner,  Novara  Fische, 
p.  20G. 

Teuthis  margaritifera,  Giinther,  Catal.  iii,  p.  317. 

B.  V,  D.  ii,  P.  17,  V.  2/3,  A.  I,  C.  17,  Vert.  10/13. 

Length  of  head  4/21,  of  caudal  2/11,  height  of  body  4/13  to  2/7  of  the  total  length.  £(/es— diameter 
1/3  of  length  of  head,  1\  diameters  from  end  of  snout,  and  also  apart.  Dorsal  and  abdominal  profiles  equally 
convex.  The  maxilla  reaches  to  below  the  posterior  nostril.  Interorbital  space  nearly  flat :  no  serrations  along 
the  edge  of  orbit.  Soft  portions  of  the  cheek  two-thirds  as  liigh  as  the  orbit  is  long,  and  half  longer  than  high. 
Angle  of  preopercle  slightly  produced.  Teeth — generic.  Fins — dorsal  spines  rather  weak,  increasing  in  length 
to  the  fifth  which  is  a  little  above  half  the  length  of  the  head  and  one-third  longer  than  the  rays,  subsequently 
they  decrease  to  the  last  which  equals  the  diameter  of  the  orbit  in  length  :  pectoral  rather  pointed  and  as  long 
as  the  head  excluding  its  post-orbital  portion :  ventral  does  not  reach  the  anal  spines  :  third  and  fourth  anal 
spines  slightly  longer  than  the  second  and  equal  to  the  third  of  the  dorsal  fin,  from  thence  they  decrease  to  the 
last  which  equals  Ij  diameter  of  the  orbit  in  length:  caudal  lobed,  the  upper  the  longer,  central  caudal  rays 
two-thii-ds  as  long  as  the  longest  of  the  outer  ones.  Scales — minute.  Colours — brownish-olive,  with  small 
scattered  blue  spots  on  the  back  and  sides,  much  smaller  than  the  interspaces :  a  dark  oval  shoulder-mark  ; 
some  dark  lines  on  the  spinous  dorsal :  soft  dorsal  and  anal  with  brown  spots. 

Hahitat. — Andamans  to  the  Malay  Archipelago  and  beyond. 

7.    Teuthis  sutor. 

?  Buro  hnmneus,  Comm.  V. 
AmpJtacanthus  sutor,  Cuv.  and  Val.  x,  p.  148. 
Teuthis  sutor,  Giinther,  Catal.  iii,  p.  317;  Day,  Fish.  Malabar,  p.  120. 

Teuthis  margaritifera,  Playfair,  Proc.  Zool.  Soc.  1807,  p.  855  (not  Cuv.  and  Val.).- 
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B.  V,  D.  ̂  =„i  ->,  P.  IG,  V.  2/3,  A.  ̂   [„!),  C.  17. 

Length  of  head  2/11,  of  caudal  2/11,  height  of  body  4/11  of  the  total  length.  E^es— diameter  2/7  of 
length  of  head,  1^  diameters  from  end  of  snout,  and  1^  apart.  The  maxilla  reaches  to  below  the  front  nostril. 
Anterior-superior  edge  of  orbit  indistinctly  serrated.  Fins — fifth  dorsal  spine  the  longest  and  equal  to  half  the 
length  of  the  head,  from  it  they  decrease  to  the  last  which  equals  ly  diameters  of  the  orbit  in  length  :  third 
anal  spine  the  longest  equalling  half  the  length  of  the  head,  from  it  they  decrease  to  the  last  which  is  only 
two-fifths  of  the  same  distance  :  caudal  emarginate,  the  central  rays  two  and  a  quarter  in  the  length  of  the 

outer  ones.  Colours — light  brown,  -with  pale  blue  spots,  those  in  the  middle  of  the  side  being  the  largest  and 
having  brown  centres  :  a  dark  blotch  on  the  shoulder. 

In  Cuv.  and  Val.  it  is  observed  as  closely  resembling  A.  margariliferus,  but  having  its  pectorals  a  little 
more  short  and  rounded. 

Eahitat. — Seychelles  and  coast  of  Malabar  :  the  foregoing  description  is  from  Colonel  Playfair's  specimen, 11  inches  in  length,  cajitured  at  the  Seychelles. 

8.    Teuthis  oramin,  Plate  XL,  fig.  G. 

Amiilw.ccmthus  gtdlatus,  var.  oramin,  Bl.  Schn.  p.  207,  t.  48. 
Anijjhacanthus  cdhoimnctatus,  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  128. 
Teuthis  hrevirostris,  Gronov.  ed.  Gray,  p.  142. 
Teuthis  oramin,  Giinther,  Catal.  iii,  p.  318. 
Teuthis  alhopunctata,  Giinther,  Catal.  iii,  p.  318. 

B.  V,  D.  \%,  P.  16,  V.  2/3,  A.  f,  C.  17. 

Length  of  head  from  4f  to  5^,  of  caudal  Ij'j,  height  of  body  1/3  to  3|  in  the  total  length.  Eijes— 
diameter  2|  in  the  length  of  head,  1  to  1\  diameters  from  end  of  snout,  and  1  apart.  Interorbital  _  space  flat, 

anterior-superior  edge  of  the  orbit  very  finely  serrated.  The  maxilla  Teaches  to  below  the  posterior  nostril. 

The  preopercular  angle  slightly  produced  :  the  soft  portion  of  the  cheek  as  high  as  the  orbit  and  half  longer  than 

hie-h.  Teeth — generic.  F/ws— dorsal  spines  rather  weak,  increasing  in  length  to  the  fourth  which  equals  the 

length  of  the  head  excluding  the  snout,  and  is  nearly  twice  as  long  as  the  rays,  subsequently  tliey  decrease  to  the 

last  which  is  only  two-fifths  of  the  length  of  the  head  :  pectoral  as  long  as  the  head  excluding  its  postorbital 

portion  :  ventrals  do  not  reach  the  anal :  anal  spines  increase  to  the  third  and  fourth  which  equal  the  highest  in 

the  dorsal  fin,  they  subsequently  decrease  to  the  last  which  equals  1\  diameters  of  the  orbit  in  length  :  caudal 

with  pointed  lobes,  the  central  rays  being  equal  to  two-thirds  of  the  length  of  the  outer  ones.  iS'cn^es— very 
minute.  C'o?0!(re— olivaceous,  with  indistiJict  longitudmal  stripes  in  the  upper  half  of  the  body,  below  silvery- 

white.  A  round  black  shoulder  spot,  and  a  Ijlack'spot  at  the  top  of  the  eye  :  numerous  pearl  white  spots  on  the 
upper  half  of  the  body.  Dorsal  fin  spotted  with  brown  :  caudal  with  four  or  five  vertical  bars  and  a  black  outer 

edge.  Spinous  portion  of  anal  with  large  black  spots,  the  soft  irregularly  lineated  :  pectorals  orange.  In 

specimens  over  7  or  8  inches  in  length,  the  markings  on  the  fins  generally  become  obsolete,  the  white  spots  on 

the  body  decrease  in  number,  and  have  a  blue  tinge.  The  shoulder  spot  becomes  dark,  but  the  spot  on  the 
upper  edge  of  the  eye  remains. 

The  black  shoidder  spot  has  been  omitted  in  Bl.  Schneider's  figure,  which  otherwise  is  not  incorrect : 
when  freshly  captured  the  bars  across  the  caudal  fin  are  very  distinct. 

Dr.  Giinther  observes,  "  Professor  Peters  has  informed  us  that  the  dried  typical  specimen  mentioned  by 

Schneider  appears  to  have  been  lost."  (1.  c.  p.  318).  It  must  however  be  added  that  Schneider's  specimen  m spirit  is  still  in  good  preservation  at  Berlin. 

Mahitat.— Common  along  the  coasts  of  India,  attaining  at  least  nine  inches  in  length.  If  it  is  the  same 

as  Amjihacanthus  dorsalis,  C.\.=Teuthis  dorsalis.  Cantor,  it  would  appear  to  be  found  at  Pinang  and  Java. 

9.    Teuthis  stellata. 

Scarus  steUatus,  Forsk.  p.  26,  No.  10. 
Amphacanthus  steUatus,  Bl.  Schn.  p.  209 ;  Eiipp.  N.  W.  Fische,  p.  120. 
Amphacanthios  punctatus,  Riipp.  Atl.  Fische,  ja.  46,  pi.  11,  f.  2  (not  Bl.  Schn.) 
Anipih acanthus  nuchalis,  Cuv.  and  Val.  x,  p.  140. 
Teuthis  stellata,  Giinther,  Catal.  iii,  p.  320. 

B.  V,  D.  \%,  P.  16,  V.  2/3,  A.  |,  C.  19. 

Length  of  head  nearly  1/4,  of  caudal  1/4,  height  of  body  about  1/3  of  the  total  length.  iJi/es— diameter 

1/3  of  length  of  head,  U  diameters  from  end  of  snout,  and  l\  apart.  The  maxilla  reaches  to  below  the  hind 

nostril.  >r/w— fourth  dorsal  spine  the  highest,  soft  dorsal  and  anal  rather  pointed:  last  anal  spine  the  longest  : 

caudal  deeply  lobed,  the  upper  the  longer.  C'o?o«i-s— greyish,  covered  all  over  with  small  angular  spots  of  a 

purplish-1  irown  colour  :  a  greenish-yellow  spot  in  front  of  the  dorsal  fin :  a  dark  shoulder  spot  sometimes  present : 

dorsal  and  anal  fins  spotted  with  brown,  the  l^order  of  the  soft  rays  and  of  the  caudal  yellowish. 

A  specimen  in  the  Calcutta  Museum  from  the  Red  Sea  has  fine  white  upper  edges  and  dark  lower  ones 
to  the  spots  on  the  body. 

Habitat.— '&ii&  Sea,  through  those  of  India. 
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Family,  IX— BERYCID^,  Lowe. 
Rolocentnnce,  pt.  Swainson. 
Branchiostegals  from  four  to  eight :  pseudobranchiEe  present.  Form  of  body  oblong,  or  rather  elevated 

and  compressed.  Opercles  more  or  less  armed.  Head  with  large  muciferous  cavities.  Eyes  large,  lateral. 
Cleft  of  mouth  more  or  less  oblique,  extending  to  the  sides  of  the  muzzle.  Teeth  more  or  less  villiform  in 
both  jaws,  and  usually  so  on  the  palate.  Dorsal  fin,  when  single,  having  the  spinous  portion  of  less  extent 
than  the  soft,  or  with  isolated  spines  in  front  of  the  fin  :  or  there  may  be  two  dorsals,  the  first  being  spinous. 
Ventrals  thoracic,  each  with  either  less  or  more  than  five  soft  rays.  Scales  ctenoid,  seldom  bony  or  absent : 
none  on  the  head.    Pyloric  appendages  numerous  or  in  moderate  numbers. 

SYNOPSIS  OF  GENERA. 

1.  Myripristis.  Branchiostegals  seven  to  eight.  Bones  of  the  head  serrated,  no  large  spine  at  the  angle 
of  the  preopercle.     Tropical  seas. 

2.  Holocentrum.  Brancliiostegals  eight.  Bones  of  the  head  serrated  :  a  long,  strong,  spine  at  the  angle  of 
the  preopercle.     Tropical  seas. 

Genus,  1 — Mteipeistis,  Cuv. 

Branehiostegals  usually  eight,  more  rarely  seven:  pseudohraMcMre  well  developed.  Eyes  large,  mostly  lateral. 
Muzzle  short,  lower  jaw  prominent.  Cleft  of  mouth  oblique,  in  one  species  horizontal.  Opiercular  pieces  serrated : 
operate  generally  with  one  spine,  none  on  the  preopercle.  Teeth  villiform  onjaius,  vomer,  and  palatines,  there  may  he 
an  outer  widely  separated  row  of  small  obtusely  conical  ones  in  the  jaws.  Two  dorsal  fins,  scarcely  united:  ventral 
with  one  spine  and  seven  rays :  anal  ivith  four  spines  :  caudal  forked.  Scales  large,  ctenoid.  Air-vessel  transversely 
contracted  near  its  centre.     Pyloric  appendages  in  moderate  numbers. 

Although  considerable  prominence  has  been  given  to  the  presence  or  absence  of  black  marks  on  the  fins 
in  species  of  this  genus,  I  am  convinced  that  it  is  subject  to  great  variation,  and  present  or  absent  in  the  same 
species. 

Geographical  distribution. — Tropical  seas. 

SYNOPSIS  OF  SPECIES. 

1.  Myripristis  botche,  D.  10  |  Xilj-g"'  ̂ -  Ta-Tsi  ■'-'•  1-  28-30,  L.  tr.  3/7|.  Soft  dorsal,  anal,  and  caudal  black 
edged,  first  dorsal  also  often  more  or  less  black.  A  dark  opercular  and  axillary  mark.  East  coast  of  Africa, 
seas  of  India  to  the  Malay  Archipelago  and  beyond. 

2.  Myripristis  murdjan,  D.  10  |  -nrii-s-,  A.  tt-tt'  ̂ -  ••  28-30,  L.  tr.  3|/7|.  Red,  with  a  dark  mark  at  the 
gills  and  axQla.     East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

1.    Myripristis  botche,  Plate  XLI,  fig.  1. 
Sparus  botche,  Russell,  Fish.  Vizag.  ii,  p.  4,  pi.  ev. 
Myripristis  botche,  Cuv.  and  Val.  iii,  p.  181 ;  (Bleeker,  Perc.  p.  52,  Kner,  Novara  Fische,  p.  5,  t.  i,  f.  1, 

not  synon.)* 
Myripristis  adustus,  Bleeker,  Amboina,  p.  108,  Revis.  Myrip.  1871,  p.  16 ;  Giinther,  Catal.  i,  p.  22 ; 

Playfair,  Fish.  Zanzibar,  p.  51. 

B.  viii,  D.  10  I  ̂1^,  P.  15,  V.  1/7,  A.  ,^tr^,  C.  19,  L.  1.  28-30,  L.  tr.  3/7^. 

Length  of  head  4/15,  of  caudal  nearly  1/5,  height  of  body  nearly  1/3  of  the  total  length.  Eyes — 
diameter  2|  to  2|  in  the  length  of  the  head,  1/2  a  diameter  from  end  of  snout,  and  3/4  apart  or  nearly  1/4 
in  the  length  of  the  head.  Head  slightly  longer  than  high.  Chin  prominent :  the  maxilla,  which  is  not 
denticulated,  reaches  to  below  the  last  third  of  the  orbit.  Under  surface  of  lower  jaw  rouglily  and  irregularly 
farrowed  :  pre-  and  sub-orbitals  serrated,  also  both  limbs  of  the  preopercle  :  a  moderately  strong  opercular 
spine  with  two  or  three  above  and  below  it ;  the  lower  half  of  the  opercle,  the  sub-  and  the  inter-opercles 
serrated.  Teeth — villiform.  Fins — dorsal  spines  weak,  the  longest  being  half  the  length  of  the  head  :  second 
dorsal  higher  than  the  first :  pectoral  equals  the  length  of  the  head  behind  the  front  third  of  the  orbit :  the 
ventral  reaches  two-thirds  of  the  way  to  the  anal :  fourth  anal  spine  the  longest  and  equalling  the  diameter  of 
the  orbit  but  not  so  strong  as  the  thii'd  :  caudal  forked.  Scales — seven  to  eight  rows  anterior  to  the  dorsal  fin  : 
seven  along  the  preopercle :  two  entire  and  two  half  rows  between  the  lateral-line  and  the  base  of  the  dorsal 
fin.  Free  portion  of  the  tail  rather  higher  than  long.  Coloiirs — scarlet,  the  edges  of  the  scales  violet,  more 
especially  above  the  lateral-line  :  longitudinal  bands,  alternately  lighter  and  darker  along  each  row  of  scales. 
First  dorsal  black,  or  black  with  a  light  longitudinal  band,  or  simply  rose-coloured  :  the  other  fins  pinkish,  with 
the  outer  third  of  the  soft  dorsal,  anal,  and  caudal  lobes  black,  which  amount  is  sometimes  reduced  to  a  mere 

*  This  species  has  been  named  il.  macrolepis  by  Bleeker,  Revis.  Mjr.  p.  18. 
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S[)ot.  A  deep  black  spot  behind  the  gill-opening,  a  dark  mark  in  the  axilla.  In  some  rare  instances  a  dark 
spot  may  exist  on  the  upper  edge  of  the  eye. 

I  have  only  collected  two  species  of  this  genus  on  the  Coromandel  coast  of  India  (see  pi.  xli.),  and  am 
of  opinion  that  they  are  the  two  that  Russell  (plates  civ.  and  cv.)  obtained  from  the  same  place.  Russell 
distinctly  shows  one  has  a  band  on  its  eye,  pi.  civ.  (see  also  pi.  sli.  f.  2.)  The  one  with  the  banded  eye  is  by  far 
the  commonest,  and  I  consider  it  as  M.  munljun. 

The  second  species  is  easily  recognised  by  its  more  or  less  black  fins,  and  appears  to  be  M.  adustiis. 

Admitting  that  Russell's  description  does  not  coincide,  neither  does  it  with  his  own  figure.  He  gives  B.  viii, 
D.  ii  (fi-),  P.  15,  V.  1/7  il),  A.  A  (y%),  C.  21 ;  his  figure  gives  D.  ̂ l,  A.  ̂ ,  demonstrating  that  his  numbers 
are  not  tnistworthy. 

Jerdon  (M.'j.  L.  and  Sc.  1851,  p.  131)  observes:  " MyrqjrtsHs  hutcJte,C.Y.  Moowla  Jcun  Icakasi,  Turn. 
Russell,  105." 

Dr.  Giinther,  Catal.  i,  p.  21,  considers  Russell's  fish  (pi.  cv.)  is  identical  with  M.  murdjan,  but  Blocker 
[joints  out  that  the  colours  in  the  two  are  very  difTerently  disposed  on  the  fins. 

Habitat. — East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  The  specimen 
figured  is  8*  inches  in  length  and  from  the  Coromandel  coast  of  India.  It  is  not  nearly  so  common  as  the 
M.  murdjan. 

2.    Myripristis  murdjan,  Plate  XLI,  fig.  2. 

Sckena  mnriljan,  Porsk.  p.  48;  Gmel.  Linn.  p.  l.'JOl. 
Perca  murdjan,  Bl.  Schn.  p.  86  ;  Lacep.  pp.  3y6,  418. 
Sjmriis  sidlaneroo-kimtee,  Russell,  Fish.  Vizag.  ii,  p.  .3,  pi.  civ. 

Myripristis  murdjan,  Riipp.  Pische  Roth.  Meer.  p.  86,  t.  xxiii,  f.  2,  and  N.  W.  P.  p.  05 ;  Cuv.  and  Val.  iii, 

p.  177  and  vii,  p.  495 ;  Bleeker,  Amb.  p.  109,  and  Revis.  Myrip.  1871,  p.  11 ;  Gunther,  Catal.  i,  p.  21 ;  Kner, 

Novara  Pische,  p.  4 ;  Playfair,  Fish.  Zanz.  p.  51  (part) ;  Klunz.  Fische  Roth.  Meer,  Verb.  z.  b.  Ges.  Wien, 
1870,  p.  726. 

Myripristis  melanophrys,  Swains.  Fish,  ii,  p.  207. 

B.  viii,  D.  10  I  „L„,  P.  15,  V.  1/7,  A.  T^iTTT,  C.  19,  L.  1.  28-30,  L.  tr.  3^/7i 

Length  of  head  3^  to  3^,  of  caudal  from  1/5  to  2/9,  height  of  body  from  1/3  to  S^  in  the  total  length. 
;Eyes — diameter  21  to  2^  in  length  of  head,  1/3  of  a  diameter  from  end  of  snout,  and  about  1/2  a  diameter  apart, 
the  width  of  the  interorbital  space  equalling  from  1/4  to  4|  in  the  length  of  the  head.  Posterior  edge  of  hind 

nostril  usually  serrated  in  the  young.  Lower  jaw  slightly  the  longer,  having  a  rough,  nipple-like  projection  on 
either  side  of  the  symphysis.  The  maxilla  reaches  to  beneath  the  last  third  of  the  orbit,  it  has  some  blunt 

denticulations  on  its  front  near  its  lower  end.  Under  surface  of  lower  jaw  fm-rowed  by  ten  or  twelve  grooves  : 
the  maxilla,  pre-  sub-  and  Lnter-opercles  also  gi'ooved.  Preopercle  serrated  in  its  whole  extent.  Interopcrcle 
finely  denticulated  :  opercle  with  a  moderately  strong  spine,  having  a  few  denticulations  above  it,  and  the  whole 

of  its  outer  margin  below  it  serrated.  Sub-ojjcrcle  with  an  emargination  opposite  the  base  of  the  pectoral  fin. 

Shoulder-scale  s'errated.  Upper  surface  of  the  head  roughened  by  three  or  four  raised  lines,  which,  passing 
backwards,  divide  and  subdivide,  each  terminating  in  a  small  spine.  Teetli — villiform  in  the  jaws,  with  an 

external  row  of  widely  separated  ones  which  are  larger  and  conically  rounded,  none  on  the  tongue.  Fins — 
dorsal  spines  increasing  m  length  to  the  third  which  i.s  about  the  same  height  as  the  three  next  or  ecpial  to  one 

diameter  of  the  orbit,  the  interspinous  membrane  rather  deeply  emarginate,  front  portion  of  the  second  dorsal 

higher  than  the  first.  Pectoral  as  long  as  the  head  behind  the  middle  of  the  eye  in  the  adult,  longer  in  the 

young :  venti'al  reaches  two-thii-ds  of  the  distance  to  the  anal.  Thii-d  anal  spine  the  strongest  but  the  fourth 
the  longest  and  equal  to  2/5  to  one-third  in  the  length  of  the  head  :  caudal  forked.  Free  portion  of  the  tail 

about  as  high  at  its  base  as  it  is  long.  Scales — about  seven  rows  along  the  preopercle.  C'o/u?«re— roseate,  gill 
openings  deep  brownish-black,  or  else  like  coagulated  blood,  a  dark  mark  in  the  axilla.  A  dark  vertical  band 

tkrough  the  eye,  sometimes  confined  to  above  the  pupil.  Dorsal,  caudal,  and  anal  fins  with  milk-white  outer 

edges  ;  a  dark  mark,  often  deep  black,  may  be  present  or  absent  at  the  highest  points  of  the  soft  dorsal  and  anal 

fins,  also  at  the  tips  of  the  caudal.  Rarely  there  is  a  dark  mark  along  the  first  dorsal.  Outer  edge  of  ventral 
white. 

Myripristis  Jcmdee,  Cuv.  and  Val.  vii,  p.  487,  was  considered  in  the  Hist.  Nat.  des  Poissons  to  Ix;  identical 

with  Russell's  fish,  a  conclusion  doubted  by  Blcekcr,  whilst  Dr.  Gunther  considers  it  closely  allied  to  M. 
pralinius,  C.  V. 

Bahitat.—Yrom  the  Red  Sea  and  East  coast  of  Africa,  through  the  seas  of  India  to  the  Malay  Archipelago 

and  beyond.  The  specimen  figured  is  a  little  over  6  inches  in  length,  and  from  Madras  :  my  longest  is  11^  inches 
long.     It  is  very  common  at  Madras  especially  about  February. 

Genus,  2 — HoLOCEXTRUM,  Artedi. 

RhyncMclithjs,  Cuv.  and  Val.  (youiuj*)  ;  Corniger,  Agassiz. 

*  The  genus  Rhxjnchkhthys,  Cut.  anil  Val.,  is  probably  formed  of  the  youn":  of  some  of  these  species,  and  is  distinguished  bj-  an 
elongated,  pointed,  and  more  or  less  transparent  snout,  the  same  as  is  perceived  in  some  immuluie  fresh  water  Indian  siluruids.     A  small 
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BmncMostegals  eight.  Eyes  large,  lateral.  Jaws  of  equal  length,  or  the  lower  sUghthj  the^  longer:  snout  of 

moderate  length.  Operdes  and  suborbitals  serrated:  opercle  with  two  sjnnes :  generally  a  large  spine  at  the  angle  of 

the  preoperde.  Vilhform  teeth  on  the  jaws,  vomer,  and  palatines.  Two  dorsal  fins  scarcely  united  :  ventral  wdh
^ 

one  spine  and  seven  rays:  anal  with  four  spines,  the  third  being  long  and  strong  :  caudal  forked.  Scales  ctenoid,  oj 

moderate  size.     Air-vessel  oval  and  simple.     Pyloric  appendages  numerous. 

Bleeker  observes  that  amongst  the  characters  by  which  these  fishes  may  be  distinguished_  one  from 

another,  especial  notice  should  be  taken  of  the  number  of  rows  of  scales  on  the  preoperde,  the  relative  heig
ht 

of  the  two  last  dorsal  spines,  and  the  presence  or  absence  of  spines  at  the  margin  of  the  nostrils  or  the  end^ot 

the  snout.  To  show  that  these  intra-nasal  spines  are  not  invariable  I  would  refer  to  H.  Andamanense,  p.  1/2. 

It  appears  that  in  some  at  least  of  the  species  of  Holocentrmn,  the  comparative  length  of  the  preopercular  s
pine 

to  that  of  the  body  increases  vdih.  age,  whereas,  as  already  observed  (p.  9)  in  Serrani  or  Lidiani  (p.  29),  when 

one  exists  at  this  spot  in  the  immature  it  becomes  more  or  less  absorbed  in  the  adult. 

SYNOPSIS   OF   SPECIES. 

1.  Eolooentrum  diadema,  D.  11  |  ■^,  A.  f ,  L.  1.  47-48,  L.  tr.  3/7.  Width  of  interorbital  space  1/4  of  length 

of  head.     No  intra-nasal  or  rostral  spine.     Red,   with   silvery  bands.     Red  Sea,  East  coast  of  Africa,  seas   of 

India  to  China.  „^. ,  ,      „  .  ,  .,   ,  ,       , 

2.  Eoloceutrum  Andamanense,  D.  11  |  15,  A.  a,  L.  1.  42,  L.  tr.  3|/7|.  Width  of  interorbital  space  about 

1/.5  of  length  of  head.  Intra-nasal  spine  present  or  absent :  a  rostral  one  bifid  at  its  extremity.  Umform 
rosy-scarlet.     Andamans.  ,„. ,  ,      „.    ,        ,  .,   , 

3.  Holocentrum  caudimaculatum,  D.  11  |  13-14,  A.  f,  L.  1.  40-43,  L.  tr.  Slj/h  Width  of  interorbital  space 

about  1/5  of  length  of  head.  Intra-nasal  and  rostral  spines  present.  Red,  with  longitudinal  violet  bands, 
 a 

white  spot  on  the  free  portion  of  the  tail  behind  the  end  of  the  dorsal  fin.     Red  Sea,  seas  of  India  to  the  Malay 
Archipelago.  .  ,  .    ,  n         m-^ 

4.  Holocentrum  ruhrwn,  D.  11  1  12-13,  A.  f,  L.  1.  35-39,  L.  tr.  mh.  Width  of  interorbital  space  from  2/7 

to  1/4  of  length  of  head.  No  intra-nasal  spines,  but  rostral  ones  present.  Red,  with  more  or  less  longitudina
l 

bands  :  fins  sometimes  with  dark  marks. 

5.  HolocentrHmsammara,  D.  10  |  ttItt- A.  r%,  L.  1.  39-40,  L.  tr.  3/7.  Width  of  interorbital  space 
 from 

31  to  1/4  of  length  of  head.  No  intra-nasal  spines,  but  rostral  ones  present.  Red,  with  or  without  viol
et 

longitudinal  bands  :  usually  a  dark  mark  between  the  first  four  dorsal  spines,  and  a  dark  spot  at  the  base  of  each 

spine  :  vertical  fins  usually  with  some  dark  markings. 

1.    Holocentrum  diadema. 

Holocentrus  diadema,  Lacep.  iv,  pp.  372,  374,  pi.  32,  fig.  3;  Riippell,  Atl.  Fische,  p.  84,  t.  x^",  f- J- 

Holocentrum  diadema,  Cuv.  and  Val.  iii,  p.  213 ;  Less.  Voy.  Duperr.  Zool.  11,  p.  22U,  t.  xxv  fig.  2 ;  Bleeker, 

Moluc.  p.  259,  and  Revis.  Holoc.  p.  13;  Gunther,  Catal.  i,  p.  42;  Klunz.  Fische  Roth.  Meer.  Verh.  z
.  b.  &es. 

Wien,  1870,  p.  723. 

B.  viii,  D.  11  I  ̂,  P.  13,  V.  1/7,  A.  A,  C.  19,  L.  1.  47-48,  L.  tr.  3/7,  Vert.  11/16. 

Length  of  head  2/7,  of  pectoral  2/9,  of  caudal  1/6,  height  of  body  3i  to  3|  in  the  total  length.  E
yes— 

diameter  2  to  2  V  in  the  length  of  the  head,  1/2  a  diameter  from  the  end  of  snout,  and  from  1/2  to  2/3  ot  a  diameter 

apart,  the  width  of  the  interorbital  space  being  about  1/4  of  the  length  of  the  head.  The  height  of  the  head  eq
uals 

its  length  without  the  snout ;  its  width  equals  half  its  length.  The  maxilla  reaches  to  below  the  anterior  third 

of  the  orbit.  Opercles,  preorbital,  and  suborbitals  denticulated,  as  is  also  the  posterior  half  of  the  upper  edge  ot 

the  orbit.  Lower  edge  of  preorbital  serrated  and  having  a  strong  blunt  spinate  projection,  directed  do
vvTiwards 

and  forwards.  Upper  opercular  spine  the  longest  and  strongest,  but  not  equalling  that  on  the  preoperd
e.  Ihe 

posterior  edge  of  the  preoperde  and  the  lower  ones  of  the  sub-  inter-  pre-  and  opercle  spmate.     No  spmes  at
 

specimen  of  Eolocentrum  {H.platyrhinum,  Khinz.  1^  inches  Ions)  exists  in  the  Berlin  Museum,  and  does  not  possess  this  elongation  of 

the  snout,  the  latter  being  nearly  1/2  a  diameter  of  the  eye  in  length.     The  following  may  be  the  fry  of  a  Holocentmm  (  .'  riMbram). 

Rhyncliiclitliys  omatus. 
Day,  Proc.  Zool.  Society,  1868,  p.  149. 

B.  viii,  D.  11/12,  P.  15,  V.  1/7,  A.  f,  C.  17,  L.  1.  3S,  L.  tr.  .■5/7. 

Length  of  head  .3i,  of  pectoral  1/G,  height  of  body  3^  in  the  total  length.  Eyes— diameter  2/5  of  length  of  head,  1/2  a  diameter 

from  end  of  snout,  the  width  of  the  interorl>ital  space  equalling  nearly  1/3  of  the  length  of  the  head.  Height  of  he.id  near  y  e(iual  to 

its  length.  Upper  jaw  the  longer,  overhung  bv  a  prc.jeuting  and  transparent  fnout.  The  maxilla  reaches  to  below  the  micklle  ot
^  tne 

orbit.  Preopercular  spine  equals  about  1/2  the"  width  of  the  orbit  :  the  opercular  pieces  and  shoulder-bone  serrated,  \]V\kv  opercular 
spine  the  longer  nearly  equalling  the  length  of  that  at  the  angle  of  the  preoperde.  Teetfc— villiform.  Pms-dorsal  spme3_  moderately 

strong,  the  second  and  third  the  longest  equalling  half  the  height  of  the  body  and  much  higher  than  the  rays,  its  last  two  spines  ol  about 

equal  height,  interspinous  membrane  deeply  cleft.  Third  anal  spine  longest  and  strongest,  eciualhng  the  one  at  the  angle  ot  the 

preoperde.  caudal  slightly  forked.  Scales— seven  rows  between  the  occiput  and  dorsal  fin,  and  also  along  the  preoperde.  Colours 

bluish-silvery  along  the  back  and  sides,  rosy  on  the  abdomen:  dorsal  orange,  with  black  spines;  interspinous  membrane  between  the 
first  three  spines  and  also  between  the  sixth  and  last  of  a  deep  black  coloui',  the  other  fins  yellowish. 

Habitat. — Madras,  to  1^  inches  in  length. z  2 
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nostrils  nor  end  of  snout.  F!ns — the  fourth  to  the  sixth  dorsal  spines  the  longest  and  equal  to  about  half  the 

heif'ht  of  the  body,  interspinous  membrane  deeply  cleft :  the  two  dorsal  fins  of  about  the  same  height.  Ventral 
reaches  the  vent.  Third  anal  spine  the  longest  and  equal  from  about  1/.5  of  the  total  length  in  young  specimens 

to  1/6  in  adults.  Caudal  forked.  Scales — not  fluted,  eight  rows  between  the  occiput  and  the  base  of  the  dorsal 

fin  :  seven  or  eight  rows  along  the  preopercle.  Colours — red,  with  from  eight  to  eleven  longitudinal  silvery 

bands  :  spinous  dorsal  brownish  black,  having  a  white  longitudinal  band,  the  other  fins  rosy. 
Hahitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India,  to  the  ]\Ialay  Arcliipelago,  China  and  beyond. 

2.     Holocentrum  Andamanense,  Plate  XLI,  fig.  3. 

Day,  Proc.  Zool.  Soc.  1870,  p.  686. 

B.  viii,  D.  11  I  15,  P.  17,  V.  1/7,  A.  f ,  C.  22,  L.  1.  42,  L.  tr.  3i/7i. 

.  Length  of  head  4/13  to  2/7,  of  caudal  1/6,  height  of  body  3^  to  3J  in  the  total  length.  _  JJyes— diameter 
2/7  to  3f  in  length  of  head,  1  diameter  from  end  of  snout,  and  3/4  apart,  the  width  of  the  interorbital  space 

being  not  quite"l/.5  of  that  of  the  head.  Height  of  head  equals  its  lens^th  behind  the  posterior  nostril  :  dorsal 
profile  over  the  eyes  slightly  concave.  Lower  jaw  a  little  the  longer.  The  masUla  reaches  to  below  the  first 
third  or  middle  of  the  orbit.  The  posterior  process  of  the  premaxillary  extends  to  opposite  the  first  third  of  the 

eye.  Vertical  and  horizontal  limbs  of  preopercle  rather  finely  denticulated,  and  with  an  entire  but  fluted  spine 
at  its  ancrle  as  long  or  1/2  longer  than  the  oi'bit.  Opercle  with  two  or  three  flat  spines,  the  upper  or  central  one 
being  the  longest,  the  margin  of  the  opercle  below  it  spinate.  Sub-  and  inter-opercles  wholly  or  partially 
serrated  :  preorbital  with  two  or  three  truingular  tooth-like  processes  directed  downwards  along  its  lower  border, 
and  the  interspace  serrated.  Shoulder-bone  rather  strongly  serrated.  A  spine  directed  inwards  and  rather 
upwards  at  the  left  nostiil  of  one  specimen,  not  on  the  right  side  nor  ia  the  other  specimen,  a  bifid  spine  on 
either  side  at  end  of  snout.  Teeth — villiform,  none  on  the  tongue.  Fins — third  to  fifth  dorsal  spines  the  highest 
and  equal  to  the  length  of  the  postorbital  portion  of  the  head,  the  last  spine  much  the  shortest  being  less  than 
half  the  diameter  of  the  orbit  in  height,  interspinous  membrane  very  slightly  notched.  Pectoral  reaching  to 
the  thirteenth  scale.  Third  anal  spine  the  strongest  and  equal  to  1/6  of  the  total  length.  Caudal  deeply  forked. 

Free  portion  of  the  tail  as  high  at  its  commencement  as  it  is  long.  Scales — 3^  rows  between  the  lateral  line  and 

the  dorsal  sprues,  six  before  the  dorsal  tin,  and  seven  or  eight  rows  along  the  preopercle.  Colours — ^uniform 
rosy-scarlet. 

Habitat. — Andamans,  from  whence  two  specimens  were  procured,  the  longest  (figured)  being  nine  inches 
in  length. 

3.    Holocentrum  caudimaculatum. 

Holocentrus  spimfer,  Riipp.  Atl.  p.  86,  t.  xxiii,  fig.  1  (not  N.  W.  Fische,  p.  97). 
Holocentrus  caiidimacnlatus,  Riipp.  N.  W.  Fische,  p.  97. 
Holocentrum  spiniferum,  Cuv.  and  Val.  iii,  p.  206,  vii,  p.  498. 
Holocentrus  ruber,  Bennett,  Fish.  Ceylon,  p.  4,  t.  iv. 
Holocentrum  caudimaculatum,  Gm\t\\cY,  C?ita\.  \,  p.   41,   and   Garrett,  Fische  d.  Sudsee,  p.  9.> ;  Playfair, 

P.  Z.  S.  1867,  p.  855  ;  Klunz.  Fische  Roth.  Meer,  1870,  p.  724;  Bleeker,  Revis.  Holoc.  p.  22. 
Holocentrum  leonoides,  Bleeker,  Celebes,  p.  71,  and  Perc.  p.  54. 

B.  viii,  D.  11  I  13-14,  P.  14,  V.  1/7,  A.  |,  C.  19,  L.  1.  40-43,  L.  tr.  3~5/7i 

Length  of  head  3^,  of  pectoral  1/5,  of  caudal  4|,  height  of  body  1/3  to  3j  in  the  total  length.  Eyes — 
diameter  2/5  to  1/3  of  tlie  length  of  head,  from  1/2  to  2,3  of  a  diameter  apart  and  also  from  the  end  of  snout, 
the  width  of  the  interorbital  space  about  1/5  of  the  length  of  the  head.  Height  of  the  head  equals  its  length 
excluding  the  snout,  and  its  width  equals  half  its  length.  Jaws  of  about  equal  length  anteriorly,  the  maxilla 
reaches  to  below  the  middle  of  the  orbit.  Preorbital  serrated  and  anteriorly  with  a  rather  large  blunt  spine 
pointing  downwards.  Opercular  bones  serrated,  the  upper  opercular  spine  the  longer :  the  preopercular  spine 

as  long  as  or  longer  than  the  orbit.  Shoulder-bone  serrated.  Two  intra-nasal  spines.  Teeth — villiform.  Fins — 
the  fourth  dorsal  spine  the  longest  and  equal  to  about  2/5  of  the  height  of  the  body,  but  not  so  high  as  the  soft 

dorsal :  dorsal  interspinous  membrane  rather  deeply  emarginate.  Thu-d  anal  spine  longest  and  strongest 
equalling  about  2/9  of  the  total  length.  Caudal  forked.  Scales — seven  or  eight  rows  between  the  occiput  and 
the  base  of  the  dorsal  fin  :  seven  or  eight  rows  along  the  preopercle.  Colours — red,  more  or  less  longitudinally 
banded  with  violet,  and  having  a  white  spot  over  the  free  portion  of  the  tail  behind  the  end  of  the  dorsal  fin. 

Habitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 

4.    Holocentrum  rubrum,  Plate  XLI,  fig.  4. 

Scicena  riilira,  Forsk.  p.  48  (not  Bl.  Sclm.) 
Perea  rubra,  Bl.  Schn.  p.  90. 
Perca praslin,  Lacep.  iv,  p.  418. 
Holocentre  ti'tracanthe,  Lacep.  iv,  p.  3.34. 
HolocentrtiM  alboruhruni,  Lacep.  iv,  p.  372;  Richards.  Ich.  China,  p.  223;  Bleeker,  Fish.  Ind.  Arch.  p.  2. 
Holocentrus  niber,  Riippell,  Atl.  p.  83,  t.  xxii,  f.  1,  and  N.  W.  Fische,  p.  96. 
Holocentrum  Orientale,  Cuv.  and  Val.  iii,  p.  197,  vii,  p.  497;  Bleeker,  Perc.  p.  53;  Jerdon,  M.  J.  L.  and 

Sc.  1851,  p.  131. 
Holocentrum  marr/iuatum  et  laticeps,  Cuv.  and  Val.  iii,  pp.  216,  211,  and  vii,  p.  500  (not  Giinther). 
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Holocentrum  spinosissinmm,  Rich.  Ich.  Cliina,  p.  223  (not  Tern,  and  Sohleg.). 
Eolocentmm  rubrum,  Guntlier,  Catal.  i,  p.  35,  and  Garrett,  Fische  d.  Sudsee,  p.  90  ;  Day,  Fish.  Malabar, 

p.  1 ;  Kner,  Novara  Fische,  p.  7 ;  Playfair,  Fish.  Zanz.  p.  52 ;  Klanz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  722 ; 
Bleaker,  Revis.  Hoi.  1871,  p.  27. 

Cul-kah-catchee,  Tarn. 

B.  viii,  D.  11  I  12-13,  P.  15,  V.  1/7,  A.  a  C.  19,  L.  1.  35-39,  L.  tr.  3/61,  Crec.  pyl.  20,  Vert.  11/16. 

Lengtli  of  head  2/7  to  3|,  of  caudal  2/13,  height  of  body  3j  to  3h  in  the  total  length.  .Ei/es— diametei'^ 
2/7  to  2f  in  the  length  of  head,  2/3  of  a  diameter  from  the  end  of  snout,  3/4  of  a  diameter  apart,  the  width  of 

the  interorbital  .space  equalling  from  2/7  to  1/4  of  the  length  of  the  head.  The  maxilla  reaches  to  below  the 
centre  of  the  orbit.  The  posterior  process  of  the  premaxillary  shorter  than  the  diameter  of  the  eye.  Upper 

surface  of  the  head  roughened  with  sinuous  lines  which  posteriori}'  end  in  spinate  points.  Suborbital  ring  of 
bones  narrow,  fluted  and  serrated  in  their  whole  extent.  Preopercle  likewise  fluted  along  its  vertical  Hmb, 
liavinc  a  strong  spine  as  long  as  the  orbit  at  its  angle  and  serrated  along  both  limbs.  Opercle  evenly  fluted, 

armed  with  two  spines  (the  lower  being  the  shorter)  and  its  outer  edge  strongly  serrated  :  sub-  and  inter- 
opercles  fluted  and  denticulated :  shoulder-bones  denticulated.  Snout  with  two  sharp  nipple-shaped  spines  on 

the  prcorbital  and  intermediate  serrations  :  no  spines  at  nostrils.  Teeth — villiform.  Fins — dor.sal  spines  strong, 
the  third  to  the  fifth  the  longest,  the  third  equallmg  half  the  height  of  tlie  body,  but  not  so  high  as  the  soil 

portion  of  the  fin.  Pectoral  reaches  to  the  twelfth  scale  of  the  lateral-line,  and  the  ventral  three-fourths  of 
the  way  to  the  anus.  Third  anal  spine  very  strong,  its  height  equalling  about  2/3  of  the  height  of  the  body, 

whilst  it  is  2/9  to  1/5  longer  than  the  fourth  spine.  Caudal  forked.  Scales — six  or  seven  rows  between  the 

occiput  and  the  base  of  the  first  dorsal  fin:  seven  rows  along  the  preopercle.  Colours — in  the  young  silvery 
white  with  longitudinal  dull  rosy  bands  from  the  opercles,  the  second  and  third  coalescing.  In  the  adult  it  is 

red  vntli  seven  or  eight  silvery  bands.  Head  more  or  less  rosy  as  are  also  the  fins.  Occasionally  there  is  a 
little  dark  about  the  latter. 

In  the  Fishes  of  Zanzibar,  "  Var.  b,  has  a  large  black  blotch  at  the  base  of  the  soft  dorsal  and  anal,  a 
third  at  the  root  of  the  caudal,  and  a  fourth  at  the  axil  of  the  pectoral.  This  is  clearly  identical  with  that 

described  by  Bleeker  as  H.  melanospilos.  These  varieties  are  structurally  identical,  and  the  difference  in 

coloration  is  probably  a  sexual  one ;  one  specimen  of  Var.  b  proved  to  be  a  male  fish,  at  or  near  spawning  time." 
(P-  ■->-)■ 

Respecting  colour,  the  one  I  have  figured,  destitute  of  any  black,  was  a  male.     Jerdon's  specunen  (sem- 
pooravi,  Tam.)   has  a  black  spot  at  the  base  of  both  soft  dorsal  and  anal  fins,  and  a  third  above  the   superior 
opercular  spine,  whilst  the  margin  of  the  preopercle  is  dark-edged  ;  it  has  no  vestige  of  a  spine  inside  the  nostril, 
as  exists  in  Holocentrum  melanospilus,  Bleeker. 

Habitat. — Red  Sea,  East  'coast  of  Africa,  through  the  seas  of  India  to  the  Malay  Archipelago  and  beyond. 
5.    Holocentrum  sammara. 

Scivna  sammara.  Forsk.  p.  48 ;  Lacep.  iv,  p.  314. 
Perea  sammara,  Bl.  Schn.  p.  89. 
Labrus  angulosus,  Lacep.  iii,  p.  430,  t.  xxii,  f.  1. 
Holocentrus  sammara,  Riipp.  Atl.  Fische,  p.  85,  t.  xxii,  f.  3. 

Holocentrum  sammarrt,  Cuv.  and  Val.  iii,   p.   210;  Bleeker,  Perc.   p.  33,  Amb.  p.  5,"»5.  and  Revis.  Holoc. 
p.  16 ;  Giinther,  Catal.  i,  p.  46;  Kner,  Novara  Fische,  p.  9 ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  720. 

Holocentrum  Christianum,  (Ehren.)  Cuv.  and  Val.  iii,  p.  219. 
?  Holocentrum  Iccve,  Giinther,  Catal.  i,  p.  47. 
Holocentrum  Tahiticum,  Kner,  Novara  Fische,  p.  9,  t.  i,  f.  2. 

B.  viii,  D.  10  I  t-tIt^,  P-  14,  V.  1/7,  A.  ̂ *^,  C.  19,  L.  1.  39-40,  L.  tr.  3/7,  Vert.  11/16. 

Length  of  head  3i  to  3|,  of  caudal  1/5,  height  of  body  3J  to  1/4  of  the  total  length.  _  Bf/es— diameter 
25  to  1/3  in  the  length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  also  apart,  tlie  interorbital  space 
beincr  equal  to  3^  to  1/4  of  the  length  of  the  head.  The  height  of  the  head  equals  its  length  excluding  the 
snout :  its  width  equals  half  its  length.  The  lower  jaw  the  longer :  the  maxilla  reaches  to  below  the  middle 
of  the  eye.  Both  limbs  of  the  preopercle  serrated  in  their  entire  extent,  the  length  of  the  preopercular  spine 
equals  about  1/3  of  the  diameter  of  the  orbit.  The  external  edges  of  all  the  opercles  more  or  less  serrated  : 
two  spines  on  the  opercle,  the  upper  of  which  is  as  large  as  the  preopercular  one,  the  lower  rather  smaller. 
Preorbital  denticulations  strong  :  suborbital  likewise  serrated.  No  spine  at  nostrils  nor  at  the  end  of  the  snout. 
Shoulder-bone  striated  and  serrated.  Teeth — vUlifonn.  Fins — the  dorsal  spines  from  the  second  to  the  fourth 
are  of  about  the  same  height  and  equal  to  If  in  that  of  the  body,  subsequently  they  decrease  to  the  tenth  which 
is  one-fourth  of  their  height :  interspinous  membrane  deeply  emarginate  :  second  dorsal  highest  anteriorly  and 
rather  higher  than  the  highest  dorsal  spine.  Pectoral  nearly  equals  the  head  excluding  the  snout.  Ventral 
reaches  half  way  to  the  anal.  Third  anal  spine  strongest  and  longest,  equalling  from  5^  to  4J  in  the  total 
length.  Caudal  forked.  Scales — six  to  seven  rows  between  the  occiput  and  the  base  of  the  dorsal  fin :  seven 
along  the  preopercle.  Colours — body  with  or  without  longitudinal  violet  bands,  which  may  be  composed  of 
spots.  A  black  spot  may  be  present  on  either  cheek.  Usually  a  black  spot  between  the  first  four  dorsal  spines, 
aiid  sometimes  a  light  mark  between  the  bases  of  each  spine.  Anterior  edge  of  soft  dorsal  and  anal,  also 
usually  upper  and  lower  edge  of  caudal,  violet. 

Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 
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Family,  X— KURTID^. 
Branchiostegals  seven:  pseudobranchise  absent.  Body  oblong  and  compressed.  Eyes  large.  The 

infraorbital  bones  do  not  articulate  with  the  preopercle.  Cleft  of  mouth  oblique;  lower  jaw  prominent. 
Villiform  teeth  on  jaws,  vomer,  and  palatines.  A  single  dorsal  fin,  the  spinous  portion  being  of  less  extent 
than  the  soft,  some  spines  may  even  be  rudimentary :  anal  elongated,  with  two  or  three  spines :  ventrals 
thoracic  with  one  spine  and  five  rays.  Scales  of  moderate  or  small  size.  Air-vessel  present.  Pyloric 
appendages  few. 

SYNOPSIS  OP  GENERA. 

1.  Kuiius.  Dorsal  spines  rudimentary,  three  anal  ones.  A  liorizontally  directed  spine  between  the 
ventral  fins.     Seas  of  India  to  the  Malay  Archipelago. 

2.  Pempheris.  Six  dorsal  and  throe  aual  spines.  Scales  over  the  anal  fin.  Red  Sea,  seas  of  India  to 
the  Malay  Archipelago., 

Genus,  1 — KuiiTUS,  Bloch. 

BrancMostefjals  seven  :  'pseiidobrancliice  absent.  Body  ohloncj  and  strongly  compressed :  Inch  elevated.  Cleft 
of  mouth  ohlique  and  deep,  the  lotver  jaw  pirominent.  Preopercle  denticulated.  Villiform  teeth  in  the  jaivs,  vomer, 
and  palatines.  A  single  dorsal  fin  of  much  shorter  extent  than  the  anal,  its  spines  being  rudimentary :  between  the 
ventrals  is  a  horizontal  bachwardly  directed  spine.  Scales  very  small.  Air-vessel  present,  enclosed  in  a  conical  cavity 
made  by  the  ribs,  which  are  dilated,  convex,  and  forming  rings  in  contact  ivith  each  other. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Eurtus  Indicus.     D.  yI-tt'  ̂ -  st-fj-     SUvery.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

1.     Kurtus  Indicus,  Plate  XLII,  fig.  1. 

Kurtus  Indicus,  Bl.  t.  169  ;  Gmel.  Linn.  p.  1184;  Shaw,  Zool.  iv,  p.  18.5,  pi.  25  ;  Bl.  Sclin.  p.  1(33  ;  Bleeker, 
Verb.  Bat.  Gen.  xxiv,  Makr.  p.  78  ;  Giinther,  Catal.  ii,  p.  510. 

Kuiius  Bloch! i,  Lacep.  ii,  pp.  510,  517;  Cuv.  and  Val.  ix,  p.  421,  pi.  277;  Cuv.  Eegne  Auim.  Poiss.  pi. 
04,  f.  2  ;  Swainson,  Fishes,  ii,  p.  253. 

Blennius,  ?  Russell,  Fish.  Vizag.  i,  p.  37,  and  Somdrwn-hara-mooddee,  pi.  48. 
Kurtus  cornutus,  Cuv.  R^g.  Anim.  Poiss.  pi.  64,  f.  1 ;  Cuv.  and  Val.  ix,  p.  426. 
Cyrtus  hidicus.  Cantor,  Catal.  p.  145 ;  Kner,  Novara  Fische,  p.  172. 
Kakasi,  Tel. ;  Oordah  and  Valliaul-outchid,  Tam. 

B.  vii,  D.  -^ZU,  P.  21,  V.  1/5,  A.   3^=33-  C.  17,  Vert.  8/15. 

Length  of  head  1/4  to  2/9,  of  caudal  1/4  to  2/9,  height  of  body  1/3  to  2/7  of  the  total  length.  Eyes— 
in  the  anterior  half  of  the  head,  1  diameter  from  end  of  snout,  and  Ij  apart.  Body  strongly  compressed,  the 
males  having  a  cartilaginous  arched  process  directed  forwards  and  situated  a  short  distance  in  front  of  the  dorsal 
fin.  Lower  jaw  the  longer,  and  having  a  tuberosity  at  the  symphysis,  when  the  mouth  is  closed  its  extremity 
forms  a  portion  of  the  dorsal  profile  :  the  maxilla  reaches  to  below  the  last  third  or  hind  edge  of  the  orbit.  A 
strong,  short  spine  directed  downwards  at  the  angle  of  the  preopercle,  and  two  or  three  more  along  its  lower 

edge  :  the  occipital  ridge  rough.  Teeth — in  minute  rows,  in  the  jaws,  vomer,  and  palatines.  Fins — dorsal  fin 
having  five  spines  in  front  of  its  soft  portion,  preceded  by  a  recumbent  spine  directed  anteriorly  :  in  front  of  this 
spine  are  some  points  appearing  above  the  skin,  most  distinct  in  the  fry,  and  similar  to  the  rudimentary  fins  of 
Stromateida,  &c. :  soft  portion  of  the  dorsal  fin  highest  anteriorly  :  ventral  reaches  as  far  as  the  anal,  it  has  a  short 
backwardly-directed  spine  in  front  of  the  base  of  the  outer  ray  of  either  fin,  and  also  a  horizontally  similar  but 
larger  one  between  the  two  fins.  Second  anal  spine  two-thirds  as  high  as  the  rays  :  the  length  of  the  first  few 
anal  rays  equals  four-ninths  that  of  the  fins  base  :  caudal  deeply  lobed.     Scales — fine  and  irregular  on  the  body. 
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Lateral-line — ceases  opposite  tHe  end  of  the  soft  dorsal.  Colours — silvery  shot  with  steel-blue,  or  lOac  :  back 
-with  fine  black  dots  which  behind  the  occiput  form  a  rounded  black  spot. 

The  young  are  not  uncommon  in  the  Sunderbuuds  about  January  and  February. 

Bahitat. — Seas  of  India  to  the  Malay  Ai-chipelago  and  beyond.  It  attains  at  least  4 J  inches  in  length, 
and  is  most  numerous  on  the  Coromandel  coast  during  the  cold  months.  The  specimen  figured  is  a  male  from 
Coconada. 

Genus,  2 — Pempheris,  Cuv.  and  Val. 

Braiichiostegals  seven.  Body  oblong,  compressed  :  head  obtuse.  Eyes  large.  Cleft  of  mouth  oblique,  with  the 

loiverjaw  prominent.  Opercle  with  a  small  spine.  Villi  form  teeth  on  thejaios,  vomer,  and  palatine  bones.  A  single 

short  dorsal  fin  with  six  spines  and  nine  rays:  analioith  three  spines  and  many  rays.  Scales  small,  extended  over  the 

anal  fin.     Air-vessel  divided  into  an  anterior  and  posterior  portion.     Pyloric  appendages  few. 

Geographical  distribution.— Bed  Sea,  seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

SYNOPSIS  OF  SPECIES. 

1.  Fempheris  mangula,  D.  f,  A.  TT^re'  L.  1.  60-04..  Eyes,  diameter  2^  to  2\  in  length  of  head  :  height 
of  body  31  in  the  total.     Silvery,  dorsal  black  tipped.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

2.  Pempheris  Molucca,  D.  f,  A.  ̂ o'tT'  ̂ -  1-  ̂ ^-  Eyes,  diameter  half  the  length  of  head  :  height  of  body 

2/5  of  the  total.     Silvery,  fins  stained  with  darker.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 

1.  Pempheris  mangula,  Plate  XLII,  fig.  3. 

Spams  mangula-hUti,  Russell,  Fish.  Vizag.  ii,  p.  10,  pi.  114. 
Pempheris  mangula,  Cuv.  and  Val.  vii,  p.  304 ;  Bleek.  Chistod.  p.  30  ;  Giinther,  Catal.  ii,  p.  509 ;  Kner, 

Novara  Fische,  p.  171 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  469  ;  Garrett,  F.  d.  Sndsee,  t.  lis,  f.  B. 

Pempheris  Otaitensis,  Cuv.  and  Val.  vii,  p.  304,  pi.  191 ;  Less.  Voy.  Coc.  p.  197  ;  Giinther,  Catal.  li,  p. 
508;  Kner,  Novara  Fische,  p.  171. 

?  Pempheris  Vanicolensis  et  nesogallica,  Cuv.  and  Val.  vii,  pp.  305,  306.  • 

B.  vii,  D.  I,  P.  17,  V.  1/5,  A.  ̂ 1^,  G.  17,  L.  1.  00-64. 

Length  of  head  1/5,  of  caudal  1/5,  height  of  body  3/10  of  the  total  length.  ̂ ;/es— diameter  from  2^  to 
2 1  in  the  length  of  head.  Interorbital  space  slightly  concave.  The  maxilla  reaches  to  below  the  middle  of  the 

eye.  Preopercle  having  rather  a  strong  denticulation  on  its  intramarginal  edge  near  the  angle.  Teeth — 
viEifonn  in  jaws,  vomer,  and  palate.  Fins — soft  dorsal  highest  anteriorly,  rapidly  decreasing  in  height  to  the 

last  ray.  Pectoral  a  little  longer  than  the  head.  Ventral  reaches  the  anal  fin.  Anterior  portion  of  the  anal  the 

highest  and  equal  to  two-fifths  of  that  of  the  body  :  caudal  emarginate.  Colours — violet-brown  superiorly, 
becoming  silvery  below.     Fins  roseate  with  fine  dots  :  axilla  and  base  of  pectoral  light  coloured. 

Habitat. — Seas  of  India  and  beyond.  The  specimen  figured  (6  inches  long)  is  from  Madras,  where  at  times 

it  is  abundant..     Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  134,  observes  this  fish  is  termed  Moonda-kim-lcarawa,  Tamil. 

2.  Pempheris  Molucca,  Plate  XLII,  fig.  2. 

Pempheris  Molucca,  Cuv.  and  Val.  vii,  p.  300;  Cuv.  Reg.  Anim.  111.  Poiss.  pi.  44,  f.  2;  Temm. 

and  Schleg.  Fauna  Japon,  p.  85,  pi.  44,  fig.  3;  Richards.  Ich.  China,  p.  244;  Cantor,  Catal.  p.  175;  Giinther, 
Catal.  ii,  p.  509  ;  Day,  Fishes  of  Malabar,  p.  108. 

Pempheris  Malabarica,  Cuv.  and  Val.  vii,  p.  308. 

B.  vii,  D.  f,  P.  18,  V.  1/5,  A.  ̂ ^^,  C.  17,  L.  1.  56,  Caec.  Pyl.  G-7,  Vert.  10/14. 

Length  of  head  3|,  of  caudal  1/5,  height  of  body  2/5  of  the  total  length,  ̂ es— diameter  about  1/2  the 
length  of  the  head,  3/4  of  a  diameter  apart.  The  maxilla  reaches  to  below  the  middle  of  the  orbit.  Preopercle 

entTre,  but  having  three  somewhat  spinate  denticulations  along  its  intra-marginal  border.  Teeth—in  jaws, 
vomer,  and  palate,  i^i^s— dorsal  spines  weak,  increasing  in  length  to  the  last  which  is  scarcely  so  high  as  the 

first  rays,  the  soft  portion  decreases  posteriorly  in  height.  Pectoral  as  long  as  the  head.  Ventral  short :  anal 

highest  in  front :  caudal  forked.  Scales — the  rows  along  the  lateral-line  larger  than  the  others.  Colours — 
silvery-gi-ey,  upper  third  of  the  dorsal  rays  black  :  pectorals  orange,  and  usually  having  a  dark  base ;  anal  rather 
dark  anteriorly  and  inferiorly  :  caudal  with  its  posterior  margin  stained  grey. 

It  is  suggested  by  Cuv.  and  Val.  that  Cuiius  macrolepidotus,  Bl.  Schn.  p.  164,  which  is  said  to  have  large 

scales  with  their  edges  dotted  with  red,  subvertlcal  eyes  and  B.  2,  D.  yV,  P-  12,  V.  1/5,  A.  ̂ ,  C.  22,  from 

Tranquebar,  may  be  this  species  :  the  iV  being  a  misprint  for  -^.  More  information  is  however  necessary  before 
this  point  can  be  decided. 

This  species  is  very  abundant  off  the  Sind  coast,  and  found  through  the  seas  of  India  to  Japan. 

Ealitat.—Ued  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  The  specimen  figm-ed  (6  inches 
long)  is  from  Knrrachee. 
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Genus,  1 — Polynemus.     Definition  as  in  the  Family. 
Uses.— These  fish  are  all  excellent  as  food,  and  from  some,  rough  isinglass  or  fish-sounds  are  obtained  and 

Family,  XI— POLYNEMIDiE. 
Branchiostegals  seven:  pseudobrancliiae.  Body  oblong,  somewhat  compressed.  Eyes  large,  lateral, 

more  or  less  covered  by  an  adipose  membrane:  mouth  on  the  lower  side  of  a  prominent  snout,  and  having  a 

lateral  cleft.  Muciferous  system  on  the  head  well  developed.  Viliiform  teeth  on  the  jaws,  and  palatines  : 

present  or  absent  on  the  vomer.  Two  dorsal  fins  :  several  free  and  articulated  appendages  below  the  pectoral 

fin  :  ventrals  thoracic,  with  one  spine  and  five  rays.  Scales  finely  ctenoid  or  cycloid,  and  more  or  less  covering 

the  vertical  fins.  Lateral-line  continuous,  continued  on  to  the  caudal  fin.  Air-vessel,  when  present,  varying 
in  form  and  structure.    Pyloric  appendages  of  varying  numbers. 

Geographical  distribution.— Seas  of  India  to  the  Pacific,  also  tropical  portions  of  the  Atlantic,  not  found in  the  Red  Sea. 

SYNOPSIS  OF  INDIVIDUAL  GENUS. 

.     Defi 
all  exc 

exported  in  large  quantities. 

Genus,  1 — Polynemus,*  Linn. 
Trichidion,  Klein  ;  Polistoiiemus,  Gill ;  Eleutheronema,  Bleeker. 

Preopercle  serrated.  Teeth  viliiform  on  the  jaws,  palatines,  vomer,  and  pter7jgoid  hones.  First  dorsal  fin  with 
seven  or  eight  iveak  spines ;  soft  dorsal  and  anal  of  nearly  equal  extent :  pectoral  rays  simple  or  hranched  and  having 

a  varying  number  of  free  ones  (3-7)  at  the  base  of  the  fin.  Scales  ctenoid,  rather  small,  extended  on  to  the  vertical 

fins.  Air-vessel,  ivhen  present,  varying  in  form,  size,  and  structure.  Pyloric  appendages  few,  in  moderate  numbers, 
or  many. 

SYNOPSIS   OF  SPECIES. 

1.  Polynemus  paradiseus,  D.  7  |  Tr'rir'  ̂ -  A>  L.  1.  70.  Seven  free  pectoral  rays,  the  three  upper  being 
twice  as  long  as  the  fish.  No  air-vessel.  Golden  colom-.  Upper  part  of  Bay  of  Bengal  to  the  Malay 
Archipelago,  entering  rivers. 

2.  Polynemus  heptadactylus,  D.  8  |  xa-iT.  A-  tt?T2>  L.  1.  50-52.  Seven  free  pectoral  rays  reaching  the 
base  of  the  anal.     No  air-vessel.     Golden,  pectoral  black,  vertical  fins  with  dark  edges. 

3.  Polynetnus  xanthoneimis,  D.  8  |  y^,  A.  Ty'^^.  Six  free  pectoral  rays  reaching  beyond  the  tip  of  the 
ventral.     No  air-vessel.     Fins  edged  with  black.     Seas  of  India  to  China. 

4.  Polynemus  sextarius,  D.  8  |  t^^ts.  ̂ -  ttt-t^'  L.  1.  48-50.  Six  free  pectoral  rays  reaching  to  the  middle 
or  end  of  the  ventral  fin.  Air-vessel  small  and  simple.  Upper  half  of  dorsal,  pectoral,  and  outer  part  of 
ventral  black.     A  large  black  shoulder-spot.     Seas  of  India  to  the  Malay  Archipelago. 

5.  Polynemus  sexfilis,  D.  8  |  xjItt,,  A.  ty^tj-,  L.  1.  46.  Six  free  pectoral  rays  reaching  rather  beyond  the 
ventrals.  Air-vessel  large.  Golden,  pectoral  black  :  dorsal  and  anal  blaek-edged.  Seas  of  India  to  the  Malay 
Archipelago. 

6.  Polynemus  Indirus,  D.  8  |  ys-t*^  A.  — Kfj.  L.  1.  70-75.  Five  free  pectoral  rays  reaching  nearly  to  the 
anal  fin.     Air-vessel  long  and  narrow.     Vertical  fins  dark  edged.     Seas  of  India  to  Australia. 

7.  Polynemus  plebeius,  D.  8  |  -jL-,  A.  Vt>  L.  1.  60-65.  Five  free  pectoral  rays  reaching  to  the  end  of  the 
ventral  fin.     Air-vessel  present.     Golden,  with  grey  longitudinal  bands.     Seas  of  India  to  China. 

8.  Polynemus  tetradactylus,  D.  8  |  yts-ts^  ̂ -  tt-tt.  L.  1.  75-85.  Four  free  pectoral  rays  reaching  to  the 
end  of  the  ventral.     Air-vessel  absent.     Seas  of  India  to  the  Malay  Archipelago  and  China. 

1.    Polynemus  paradiseus,  Plate  XLII,  fig.  4. 

Polyneimis  paradiseus,  Linn.  Syst.  Nat.  p.  1401 ;  Russell,  ii,  p.  69,  pi.  185 ;  GiLnther,  Catal.  ii,  p.  320. 
Polynemus  risua,  aureus,  toposui,  Ham.  Buch.  Fish.  Ganges,  pp.  228,  232,  381. 
Polynemus  longifilis,  Cuv.  and  Val.  iii,  p.  365,  and  vii,  p.  512 ;  Bleeker,  Bengal,  p.  91,  and  Enum.  Spec. 

Ind.  Arch.  p.  245,  (not  Borneo,  ii,  p.  268,  and  vi,  p.  418.) 
Trichidion paradisexis,  Bleeker,  Fish.  Madagascar,  p.  78. 

Tupsee  muchee,  Beng. ;  Nga-poongna,  Bui'm.  Mangoe  fish. 

B.  vii,  D.  7  I  T^^TTT,  P-  15+vii,  V.  1/5,  A.  J^,  c.  19,  L.  1.  70,  L.  tr.  5/14,  Vert.  10/15,  Csec.  pyl.  5(10). 

Length  of  head  2/13  to  1/6,  of  pectoral  2/5  to  1/4,  of  caudal  3^  to  3i,  height  of  body  2/13  to  1/6  of  the 
total  length.     £)/es— minute  in  the  young,  in  the  adult  diameter  1/8  of  length  of  head,  2  diameters  from  end  of 

*  Kola,  Tam.:  Nut-tiah,  Mugh. 
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snout,  and  3  apart.  Height  of  head  equals  its  length  excluding  the  snout,  its  width  equals  its  postorhital 
length.  Snout  overhanging  the  mouth.  The  maxilla  extends  to  upwards  of  two  diameters  behind  the  posterior 
edge  of  the  orbit.  _  Preopercle  serrated  and  having  a  soft,  produced,  and  rounded,  angle  :  the  other  opercles 
entire.  A  small  spine  on  the  shoulder.  Teeth — villiform  in  jaws,  vomer,  and  palate.  J'iW— spines  of  fii-st  dorsal 
weak,  the  second  one  slightly  the  longest :  the  height  of  the  first  ray  of  the  second  dorsal  equals  the  length  of  the 
base  of  the  fin  which  is  highest  anteriorly,  its  upper  edge  concave.  Pectoral  rays  undivided,  the  fin  has  seven 
free  rays  below  its  base,  the  three  superior  being  the  longest,  strongest,  and  about  twice  the  length  of  the  fish. 
Ventral  does  not  quite  reach  the  anal,  the  latter  fin  commencing  under  the  second  dorsal  and  beijig  of  the  same 
height,  its  lower  edge  emarginate.  Caudal  deeply  forked,  upper  lobe  the  longer.  ,Sca/es— ctenoid,  in  regular 
horizontal  rows,  covering  the  body  and  head,  with  fine  ones  over  the  vertical  fins.  Lateral-line— iovms  a  gi-adual 
curve,  and  becomes  lost  at  the  centre  of  the  base  of  the  caudal  fin.  Least  depth  of  the  free  portion  of  the  tail 
equals  '2/.5  of  the  length  of  the  head.  Air-vessel— shseat.  CoZoitre— generally  golden,  with  a  shade  of  gray alono;  the  back,  and  the  dorsal  fins  also  stained  grayish  with  a  slight  tinge  of  the  same  shade,  so  are  also  the 
caudal,  the  pectoral,  and  upper  pectoral  appendages. 

Buchanan  observes  :  "  Those  who  officiate  in  the  temple  of  Sih  are  called  Tapasi  in  the  vulgar  dialect, and  Tapasivl  in  Sangskritta,  that  is  to  say  penitents.  They  ought  not  to  shave,  on  which  account  a  Issh  called 
Mangoe  fish  by  the  English  of  Calcutta,  which  has  long  fibres  proceeding  from  near  its  head,  is  called  by  the 
same  name." 

Eahitat.— Indian  seas.  Bay  of  Bengal  at  least  as  low  as  Coconada,  also  along  the  coasts  of  Burma 
to  the  Malay  Archipelago,  entering  rivers  for  spawning  purposes,  and  generally  dm-ing  the  S.  W.  monsoon 
and  the  cold  months.  It  is  considered  a  great  luxury  for  the  table  and  commences  to  be  taken  in 
numbers  about  June.  It  attains  9  inches  in  length.  Ham.  Buch.  observes :  "  I  have,  I  think,  observed  three 
sjMcies  included  under  this  name  (Mangoe  fish),  and  Dr.  Russell  describes  a  fourth  :  but  all  have  exactly  the 
same  qualities  and  manners,  nor  am  I  sure  that  the  slight  difl'erences  in  the  number  of  rays  which  I  observed 
may  not  be  accidental  varieties,  rather  marking  individual  than  specific  difierences"  (p.  229). 

2.    Polynemus  heptadactylus,  Plate  XLII,  fig.  5. 

Cuv.  and  Val.  iii,  p.  390 ;  Bleeker,  Perc.  p.  60 ;  Cantor,  Catal.  p.  34 ;  Giinther,  Catal.  ii,  p.  321 ;  Dav 
Fishes  of  Malabar,  p.  59.  '  I  >        y, 

B.  vii,  D.  8  I  T^l^,  P.  1.5+vii,  V.  1/5,  A.  ̂ t't?-  C.  19,  L.  1.  50-52,  L.  tr.  5/11,  Cffic.  pyl.  4. 
Length  of  head  1/5,  of  caudal  1/4,  height  of  body  1/4  of  the  total  length.  %es— diameter  3|  in  the 

length  of  head,  1/2  a  diameter  from  end  of  snout,  and  1  apart.  Height  of  the  head  equals  its  length  excluding 
the  snout,  the  width  of  the  head  nearly  equals  half  its  length.  The  maxilla  reaches  to  1/2  a  diameter  behind 
the  posterior  edge  of  the  eye :  interorbital  space  nearly  flat.  Preopercle  strongly  serrated,  having  a  well 
developed  spine  just  above  its  angle,  which  is  rounded  and  produced.  A  spine  on  shoulder  at  the  commence- 

ment of  the  lateral-line.  Teei/j— villiform  in  jaws,  vomer,  and  palate.  i^t)ts— first  dorsal  spine  short,  the  tliird 
the  longest  and  equal  to  2/3  the  height  of  the  body,  the  last  scarcely  one-thii-d  of  its  height ;  second  dorsal 
highest  anteriorly  where  it  equals  3/4  of  that  of  the  body,  upper  edge  of^  the  fin  concave.  Pectoral  rays 
unbranched,  the  length  of  the  fin  equals  3/4  of  the  height  of  the  body,  its  appendages  reach  to  the  base  of  the 
anal,  the  upper  being  the  longest.  Ventral  reaches  the  vent.  Anal  highest  anteriorly  where  it  equals  the  first 
dorsal,  its  lower  edge  straight.  Caudal  deeply  lobed.  Air-vessel— absent.  Free  portion  of  the  tad  in  its  least 
depth  equals  If  in  the  length  of  the  head.  Colours— golden,  pectoral  nearly  black  :  edge  of  first  dorsal,  upper 
edge  of  second  dorsal,  margins  of  caudal,  lower  half  of  the  anal  and  tip  of  ventral  also  black. 

Habitat.— Se&s  of  India  to  the  Malay  Ai-chipelago,  attaining  at  least  6  inches  in  length. 

3.    Polynemus  xanthonemus. 

Cuv.  and  Val.  vii,  p.  517;  Richardson,  Ich.  China,  p.  219;  Giinther,  Catal.  ii,  p.  325. 
B.  vii,  D.  8  I  tV,  P-  15+vi,  A.  ̂ 1^^,  Csec.  pyl.  12. 

It  is  observed  that  this  fish  more  resembles  P.  sextarius  than  P.  sexfilis.  Fins — its  six  free  pectoral 
rays  extend  beyond  the  end  of  the  ventral  but  are  shorter  than  in  P.  hexanem'us,  in  which  they  reach  to  the  end of  the  body.  Although  the  caudal  lobes  are  not  more  elongated  than  in  P.  sextarius  (1/5  of  the  total  length), 
the  fin  ismore  deeply  cleft.  Air-vessel— ahsent.  Colours — back  greenish,  sides  and  abdomen  silvery :  the  fins 
yellow  with  a  black  border,  the  free  rays  are  the  same  colour  as  the  fins. 

Sir  John  Richardson  observes  of  Reeves'  figure,  that  it  "  has  a  zigzag  blackish  line  above  the  base  of  the 
pectoral,  which  is  not  noticed  in  the  '  Histoire  des  Poissons,'  but  in  other  respects  it  agrees  with  the  description 
in  that  work."  r  o  f 

Habitat. — Seas  of  India  to  China,  attaining  at  least  6  inches  in  length.  I  have  not  recognised  this species  in  India. 

4.    Polynemus  sextarius,  Plate  XLII,  fig.  6. 

Bloch.  Schn.  p.  18,  t.  iv ;  Cuv.  and  Val.  iii,  p.  388,  and  vii,  p.  514 ;  Bleeker,  Perc.  p.  59 ;  Cantor,  Catal. 
p.  32 ;  Giinther,  Catal.  ii,  p.  326  ;  Day,  Fish.  Malabar,  p.  60. 
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B.  vii,  D.  8  I  r^lr^,  P.  14  +  vi,  V.  1/5,  A.  ̂ '>.^,  C.  17,  L.  1.  48-50,  L.  tr.  5/10. 

Length  of  head  1/4  to  4^,  of  caudal  1/5  to  2/9,  height  of  body  1/4  to  2/9  of  the  total  length.  Eyes- 
diameter  1/3  to  3|  in  the  length  of  head,  2/5  to  3/4  of  a  diameter  from  end  of  snout,  and  about  1  apart. 
Height  of  head  equals  its  length  behind  the  middle  of  the  eye,  its  width  from  2j  to  2|  in  its  length.  The 
maxilla  reaches  to  behind  the  posterior  edge  of  the  orbit.  Vertical  margin  of  preopercle  denticulated,  with  a 

rather  strong  tooth  just  abo%-e  its  angle,  wliich  latter  is  rounded,  produced,  and  entire.  Teeth — villiform,  those 
on  the  vomer  in  a  transverse  band,  whilst  the  palatine  band  is  semi-interrupted.  Fins — dorsal  spines  with 
rather  filamentous  terminations,  the  third  being  equal  to  Ij  in  the  height  of  the  body  and  as  long  as  the 
highest  ray  in  the  second  dorsal :  the  height  of  the  second  dorsal  and  of  the  anal  are  nearly  the  same,  but  the 
length  of  the  base  of  the  former  is  longer  than  that  of  the  latter :  upper  edge  of  the  second  dorsal  fin  scarcely, 
if  at  all,  emarginate.  Pectoral  rays  branched  ;  the  free  rays  at  the  base  of  the  fin  reach  to  the  middle  of  the 
ventral  fin,  occasionally  to  its  end  :  caudal  rather  deeply  forked.  A  spine  on  the  shoulder  at  the  commencement 
of  the  lateral-line.  Air-vessel — small  and  simple.  Ccecal  ajjjxndac/es — long  and  rather  numerous.  Free  portion 
of  the  tail  in  its  lowest  part  equal  to  1/2  the  length  of  the  head.  Colours — golden,  the  upper  half  of  the  first 
dorsal  black  spotted  :  pectoral  and  ventral  with  numerous  black  spots  sometimes  occasioning  the  former  to  be 
almost  black  :  other  fins  more  or  less  numerously  dottgd  with  black  and  often  black-edged.  A  large  black  spot 
on  the  shoulder  on  the  lateral-line  from  the  second  to  the  eighth  scales. 

This  fish  is  very  numerous  throughout  the  coasts  of  India  up  to  7|  inches  in  length. 
Habitat.— East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago. 
Jerdon  in  his  Ichthy.  paper  on  Madras  (M.  J.  L.  and  So.  1851,  p.  140)  observes  of  the  species  of  this 

genus  he  had  obtained  " I'uhjnemus  tctmclarti/lus,  C.V.  Yerra  Icala,  Tarn.;  F.  pleheius,  CV.  Pole  Jcala,  Tarn.; 
P.  Indicus,  Shaw,  Walan  Mia;  P.  sextarius,  C.V.  Kutli  laila,  Tarn. :  P.  heptadadijliis,  C.V.  Ma-kala,  Tarn.  The 

first  three  species  are  called  Roeball  at  Madras  and  are  considered  good  eating." 

5.    Polynemus  sexfllis,  Plate  XLIII,  fig.  1. 

?  Cuv.  and  Val.  vii,  p.  515  ;  Giinther,  Catal.  ii,  p.  325  (not  Playfair,  Fish.  Zanz.*  p.  53). 
Polynemus  hexanemus,  Cantor,  Catal.  p.  33  (not  Cuv.  and  Val.). 
Trichidion  sexfilis,  Bleeker,  Fish.  Madagascar,  p.  79. 

B.  vii,  D.  8  I  T^l^,  P.  15  +  vi,  V.  1/5,  A.  t^3_  q   17^  l.  j.  45,  l.  tr.  5/10,  Ca3c.  pyl.  many. 

Length  of  head  4i,  of  caudal  2/7,  height  of  body  2/9  of  the  total  length.  %e«— diameter  2/9  of  length  of 
head,  1/2  a  diameter  from  end  of  snout,  and  1  apart.  Height  of  head  equals  its  length  excluding  the  snout,  its 
width  equals  4/7  of  its  length.  The  maxilla  reaches  half  a  diameter  behind  the  orbit.  Vertical  margin  of 

preopercle  strongly  denticulated  -w-ith  a  rather  strong  tooth  above  its  rounded,  produced,  but  entire  angle. 
Teeth — villiform  in  jaws,  in  a  semilunar  band  on  the  vomer,  and  in  an  interrupted  one  on  the  palatines.  Fins — 
third  dorsal  spine  2/3  of  the  height  of  the  body  :  second  dorsal  1/4  higher  anteriorly  than  the  anal,  its  upper 
edge  rather  concave.  The  pectoral  rays  unbranched,  the  free  ones  reach  to  rather  beyond  the  end  of  the  ventral : 
base  of  the  anal  slightly  longer  than  that  of  the  second  dorsal  :  caudal  deeply  forked.  A  spine  on  the  shoulder 
at  the  commencement  of  the  lateral-line.  Free  portion  of  the  tail  as  high  as  it  is  long,  its  least  height  equal  to 
nearly  1/2  the  length  of  the  head.  Ca'cal  appendages — long  and  rather  numerous.  Air-vessel — large.  Colours — 
golden,  pectoral  deep  black,  a  black  lower  edge  to  the  anal  :  ventral  dark  in  the  middle. 

In  Cuv.  and  Val.  P.  sexfilis  is  said  to  have  no  air-vessel.  This  species  appears  to  closely  resemble  P. 

Pfeifferce,  Bleeker,  which  also  has  a  large  air-vessel,  and  D.  8  |  J-j-.  ̂ -  tt.  L.  1.  48.  Length  of  head  1/5,  and  of 
caudal  lobes  3j  in  the  total  length. 

This  species  difiers  from  P.  seHarius  in  its  eye  being  smaller,  its  caudal  lobes  larger,  the  base  of  its  anal 
longer  than  that    of  its   second  dorsal,  its  third  dorsal  spjne  2/3  of  the  height  of  the  body,  some  of  its  pectoral 

ft-ee-rays  reaching  beyond  the  end  of  the  ventral,  and  its  rays  being  simple,   and  likewise  in  having  a  black 
pectoral  fin  but  no  black  shoulder-spot.     From  the  P.  xanthonemus,  wherein  only  12  pyloric  appendages  exist. 

Cantor,  whilst  observing  that  "  the  second,  third,  and  fourth  filaments  from  "the  pectoral   fin  are  the 

*  The  fish  alluded  to  by  Colonel  Playfair  in  the  "  Fishes  of  Zanzibar,"  is  not  identioal  with  the  above,  and  might  be  termed 
Polynemus  Flayfairi,  if  it    is  not  P.  hint :  two  other  specimens  exist  in  the  British  Museum:  the  .sijecies  is  as  follows  ; — 

B.  vii,  D.  8  I  -jV,  P-  13  +  vi,  V.  1/5,  A.  -jV,  C.  17,  L.  1.  63,  L.  tr.  7/13. 

Length  of  head  5^.  of  caudal  SJ,  hciijht  of  body  4|  of  the  tot.il  length.  Ei/es— diameter  nearly  1/3  of  length  of  head,  1/4  of  a 
diameter  from  end  of  snout,  and  1  apart.  The  maxilla  Vcaihes  to  a  little  behind  the  venieal  from  the  posterior  edge  of  the  orbit. 
Height  of  head  equals  its  length  excluding  the  snout,  its  width  two- thirds  of  its  length.  A  spine  at  the  shoulder.  Pins — first  dorsal 
two-thirds  as  high  as  the  body  below  it:  second  dorsal  nearly  equal  in  height  to  the  length  of  the  head  and  having  its  upper  edge  deeply 
concave,  its  front  r.nys  being  one-fifth  higher  than  the  first  dorsal  fin.  Pectoral  as  long  as  the  head  behind  the  middle  of  the  eye,  its 
upper  free-rays  reach  to  a  little  beyond  the  end  of  the  fin.  The  distance  between  the  bases  of  the  ventral  and  anal  fins  equals  the  length 
of  the  head  excluding  the  snout.  Anal  not  quite  so  high  as  the  second  dui-sal,  it  commences  below  the  fifth  dorsal  ray  and  has  a  very 
emarginate  lower  edge.  Caudal  deeply  forked.  Free  portion  of  tail  slightly  higher  at  its  base  than  it  is  long.  Colours — body  with  lines 
along  each  row  of  scales  and  a  black  pectoral  fin. 

This  species  appears  to  be  closely  allied  to  P.  hum.  Bleeker,  -which  however  has  the  upper  caudal  lobe  ̂   in  the  total  length. 
The  specimen  (Col.  Plajfair's)  from  which  this  description  has  been  t.aken  is  about  14  inches  in  length. 

Bahitat. — East  coast  of  Africa  to  the  Malay  A  rchipelago,  and  probably  found  in  the  seas  of  India,  although  I  have  not  obtained 
it  there.     It  would  be  interesting  to  see  it  it  has  or  has  not  an  au-vesscl. 
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longest,  greatly  exceeding  the  lengtli  of  the  head  almost  extending  to  the  anal  fin,"  (p.  33),  considers  his  fish identical  witlj  P.  hexanemus,  wherein  some  of  them  reach  the  caudal  fin. 

Habitat. — Seas  of  India  and  Mauritius.     The  specimen,  which  is  figured  life-size,  is  from  Madras. 

6.  Polynemus  Indicus. 

Pohjnemiis  maga-hoosliee,  Russell,  ii,  p.  68,  pi.  18-1. 
Polynemus  Irukcus,  Shaw,  Zool.  v,  p.  155;  Swainson,  Fishes,  ii,  p.  234;  MeClell.  Cal.  J.  N.  H.  iii, 

p.  179,*  pL  vi  ;  Cantor,  Catal.  p.  29;  Giinther,  Catal.  ii,  p.  326  ;  Day,  Fishes  of  Malabar,  p.  CO  ;  Kner,t  No  vara 
Fische,  p.  137. 

Polynemus  sele,  Ham.  Buch.  Fish.  Ganges,  pp.  226,  381 ;  McClelland,  Cal.  Journ.  Nat.  Hist,  lii,  p.  181. 
Polynemus  uronemus,  Cuv.  and  Val.  iii,  p.  385. 
Polynemus  plebeius  and  gelatinosus,  McClelland,  C.  J.  N.  H.  iii,  pp.  179,  181. 
Tafihrn-Jcala,  Tam.  :  Yeta,  Mai.  :  Dam,  Bombay  :  Bhdt.  Mahr.  :  Luhwah,  An-ac. :  Katlia  or  Ea-Jcu-yan, 

Burm.  :  Kwey-yeng,  Tavoy. 

B.  vii,  D.  8  I  T3ITT.  P-  15  +  V,  V.  1/5,  A.  xf:f .,  C.  17,  L.  1.  70-75,  L.  tr.  7/13,  Vert.  5/19,  Cjec.  pyl.  many. 

Length  of  head  4|-  to  4J,  of  pectoral  1/6  to  2/13,  of  caudal  1/4,  height  of  body  1/6  of  the  total  length 
excluding  the  filamentous  prolongation  of  the  tail.  Eyes — diameter  1/7  of  length  of  head,  1  to  Ij  diameters 
from  end  of  snout,  and  2  apart.  Height  of  head  equals  2/3,  and  its  width  2/5  of  its  length.  The  maxilla 
reaches  to  far  behind  the  orbit.  Preopercle  with  a  rounded  and  produced  angle,  its  posterior  margin  mode- 

rately serrated,  and  having  a  strong  tooth  above  its  angle.  Interorbital  space  rather  flat.  Teeth — villiform  in  the 
jaws,  in  a  somewhat  semilunar  band  on  the  vomer,  and  in  a  wide  cuneiform  band  broadest  anteriorly  on  the 

palatines,  the  last  being  emarginate  internally  about  its  centre.  Fins — spines  of  first  dorsal  weak,  the  third 
having  rather  a  filamentous  prolongation,  the  fin  one-third  higher  than  long,  second  dorsal  highest  in  front 

where  it  equals  the  anal  and  is  one-third  higher  than  its  base  is  long  :  upper  edge  of  the  fin  concave.  Pectoral 

with  its  rays  branched,  having  five  articulated  free  rays,  the  upper  of  which  is  the  longest  reaching  nearly  to 
the  anal,  which  latter  fin  extends  posteriorly  some  distance  behind  the  vertical  from  the  end  of  the  second  dorsal, 

its  lower  edge  is  concave.  The  distance  between  the  bases  of  the  ventral  and  anal  fins  is  longer  than  the  head. 

Caudal  deeply  lunated  having  pointed  lobes  which  usually  have  filamentous  terminations,  the  lower  being  mostly 

the  longer.  Free  portion  of  the  tail  in  its  least  depth  equal  to  2/5  of  the  length  of  the  head.  Air-vessel — oval 
and  thick,  occupying  the  entire  length  of  the  abdomen  and  posteriorly  prolonged  amongst  the  caudal  muscles. 
It  adheres  to  the  vertebrEB  from  the  third  to  the  seventh,  wlulst  from  either  side  towards  the  ventral  surface  it 

has  from  28  to  35  appendages.  Lateral-line — continued  along  the  lower  caudal  lobe  almost  to  its  end.  Vertical 

fins  rather  densely  scaled.  Colours — back  purpUsh-black,  abdomen  silvery-white,  dashed  with  gold.  First  and 
second  dorsals  also  anal  stained  with  black,  as  is  likewise  the  lower  half  of  the  opercle.  Caudal  with  many 
black  points. 

Eubitat. — Seas  of  India  to  the  Malay  Archipelago  and  Australia.  It  attains  4  feet  in  length,  but  is  rarely 
above  201bs  weight.  A  large  fish  yields  about  two  ounces  of  rough  isinglass.  The  largest  specimens  appear  to 
be  captured  in  the  embouchui-es  of  large  rivers :  they  take  a  bait  freely. 

7.  Polynemus  plebeius 

Brouss.  Ich.  fasc.  i,  t.  viii  ;  Gmel.  Linn.  p.  1401  ;  Bloch.  t.  cccc  ;  Bl.  Schn.  p.  17 ;  Shaw,  Zool.  v,  pi.  cxxv ; 

Cuv.  and  Val.  iii,  p.  380 ;  Temm.  and  Schleg.  Fauna  Japon,  p.  29,  t.  xi,  fig.  1  ;  Bleeker,  Perc.  p.  58  ;  Richards. 

An.  and  Mag.  Nat.  Hist.  1842,  p.  210 ;  McClell.  Cal.  Journ.  Nat.  Hist,  iii,  p.  185  ;  Cantor,  Catal.  p.  27  ;  Giinther, 
Catal.  ii,  p.  329. 

Polynemus  lineatus,  Lacep.  v.  pi.  13,  f.  2,  p.  410 ;  Giinther,  Catal.  ii,  p.  327  ;  Kner,  Novara  Fische, 
p.  137. 

Polynemus  tceniatus,  Giinther,  Catal.  ii,  p.  626. 
Trichidion  plehejus,  Bleeker,  Pish.  Madagascar,  p.  79. 

B..vii,  D.  8  I  Jj,  p.  17  +  V,  V.  1/5,  A.  ¥t-  C  17,  L.  1.  60-65,  L.  tr.  7-8/13,  Crec.  pyl.  many. 

Length  of  head  2/9,  of  caudal  3/11,  height  of  body  1/5  of  the  total  length,  ̂ (/es— diameter  3|  to  4i 
in  the  length  of  head,  1/2  to  3/4  of  a  diameter  from  end  of  snout,  and  1  to  1^  apart.  Interorbital  space  rather 

convex.  Height  of  the  head  equals  its  length  excluding  the  snout,  its  width  is  not  1/2  its  length.  The  maxilla 

reaches  to  about  1  diameter  behind  the  posterior  edge  of  the  eye.  Angle  of  preopercle  rounded  and  produced  ; 

its  vertical  limb  rather  coarsely  serrated  and  most  so  above  the  angle.  Teeth — villiform.  Fins — third  dorsal  spine 
with  rather  a  filamentous  prolongation  and  equal  to  3/4  of  the  height  of  the  body,  the  length  of  the  base  of  the 

fin  equals  rather  above  2/3  of  its  height.  Second  dorsal  rather  higher  anteriorly  than  the  iirst  or  than  the  anal, 

its  upper  edge  deeply  concave.  Pectoral  rays  unbranched,  its  length  equals  3/4  the  height  of  the  body,  of  its 

five  free-rays  the  superior  reaches  rather  beyond  the  ventral.     Ventral  reaches  the  vent,  the  distance  between  its 

*  McQelland  observes  (C.  J.  N.  H.  iii,  p.  1 73)  that  "  at  Scinde  (where  it  proves,  as  originally  sngge.sted  by  us,  to  be  the  source 
of  the  cod-sounds  alhidcd  to  as  an  article  of  export  from  Kurrachee)  it  is  called  seer."  However  the  Kurrachee  fish  is  a  Sciammd  (see 
p.  187)  and  not  one  of  this  family.     See  also  paper  by  Mr.  O.  Reilly,  1.  c.  ii,  p.  450,  and  by  Captain  Bogle,  ii,  p.  615. 

t  Kner  observes  of  Kussell's  figure  " nicM  jut."  Cantor  however  more  justly  remarks  that  it  was  in  his  tune  "the  only 
correct  figure." 
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base  and  that  of  tlie  anal  equals  the  length  of  the  head  excluding  the  snout.  First  spine  of  anal  minute  or 
wanting :  the  lower  edge  of  the  fin  deeply  concave.  Caudal  with  pointed  lobes.  Least  depth  of  the  free 
portion  of  the  tail  equals  half  the  length  of  the  head.  Air-vessel — elongated,  narrow,  and  simple.  Ccecal 
appendages — numerous.  Vertical  fins  rather  densely  scaled.  Lateral-line — continued  along  the  lower  lobe  of  the 
caudal  fin  to  the  end  of  its  second  or  third  rays  below  its  centre.  Colours — golden,  having  a  grayish  tinge  along 
the  back  and  darkish  lines  along  each  row  of  scales  :  anal  fin  dashed  with  gray,  ventral  white  and  externally 
grayish  :  both  dorsals,  the  caudal  and  pectoral  gray-edged. 

Habitat. — This  species  is  exceedingly  common  in  the  seas  and  estuaries  of  India.  I  have  captured  females 
fuU  of  roe  as  early  as  March.  It  is  found  from  Sind  through  the  seas  of  India  to  the  Malay  Archipelago  and 

beyond. 

8.    Polynemus  tetradactylus. 

Polynemus  maija-jellee,  Russell,  Fish.  Yizag.  ii,  p.  G8,  pi.  183. 
Polynemus  tetradactijlus,  Shaw,  Zool.  v,  p.  155 ;  Cuv.  Reg.  Anim.  111.  Poiss.  pi.  six,  f.  1 ;  Cuv.  and  Val. 

iii,  p.  376,  vii,  p.  514 ;  Swainson,  Fishes,  ii.  p.  234 ;  McClell.  Joum.  As.  Soc.  Beng.  1839,  p.  206 ;  Royle  on 
Isinglass,  pp.  25,  2G :  Richards.  Ich.  China,  p.  218 ;  Bleeker,  Perc.  p.  57 ;  Cantor,  Catal.  p.  25 ;  Giinther, 
Catal.  ii,  p.  328 ;  Day,  Fish.  Malabar,  p.  G2  ;  Kner,  Novara  Fische,  p.  138. 

Polynemus  teria,  Ham.  Buch.  Fish.  Ganges,  pp.  224,  381 ;  Gray  and  Hard.  111.  Ind.  Zool.  pi.  92,  f.  2. 
Polynemus  salliah  et  quadrifilis,  Cantor,  Joum.  Roy.  As.  Soc.  v,  p.  IGG. 
aieutheronema  tetradactylus,  Bleeker,  Bintang,  18G8,  p.  5. 
Polun-hala,  Tarn.  :  To-hro-dah,  Andam. 

B.  vii,  D.  8  j  TTT^xa-  P-  17+iv,  V.  1/5,  A.  T|:|y,  C.  17,  L.  1.  75-85,  L.  tr.  8/14,  C»c.  pyl.  many. 

Length  of  head  1/5,  of  caudal  1/5,  height  of  body  1/5  to  1/6  of  the  total  length.  Eyes — diameter  2/9 
to  1/5  of  the  length  of  head,  1/2  a  diameter  from  end  of  snout,  and  1  apart.  Height  of  head  equals  its  length 
excluding  the  snout  or  beKind  the  middle  of  the  eye,  its  width  equals  2/5  of  its  length.  The  maxilla  extends 
to  1  diameter  behind  the  posterior  edge  of  the  orbit.  Angle  of  preopercle  produced  and  romided,  its  vertical 
limb  serrated  and  having  its  strongest  denticulation  just  above  the  angle.  Teeth — villiform.  Fins — third 
dorsal  spine  equals  3/4  of  the  height  of  the  body  and  is  as  long  as  the  anterior  rays  of  the  second  dorsal,  the 

upper  edge  of  which  last  fin  is  concave.  Pectoral  rays  undi"vided,  the  free  rays  reach  nearly  to  the  end  of  the 
ventral,  which  latter  extends  to  the  vent.  The  distance  between  the  bases  of  the  ventral  and  anal  fins  equals 
the  length  of  the  head  excluding  the  snout.  Anal  similar  to  second  dorsal,  its  first  spine  minute  or  absent  :* 
caudal  deeply  forked.  Air-vessel — absent.  Cwcal  appendages — numerous.  The  least  depth  of  the  free  portion 
of  the  tail  equals  nearly  1/2  the  length  of  the  head.  Colours — silvery-green,  becoming  yellowish-white  on  the 
sides  and  abdomen  :  dorsal  and  caudal  gi'ayish  with  minute  black  points  and  nearly  black  at  the  edges  :  ventral 
and  anal  pale  orange  in  their  outer  halves,  pectoral  filaments  white.  A  dark  mark  on  the  upper  portion  of  the 

opercle. 
Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  China,  attaining  6  feet  and  upwards  in  length  : 

it  is  excellent  eating.  This  species  appears  to  ascend  higher  up  the  rivers  than  any  of  the  others,  and  the 

young  are  numerous  in  the  Hooghly  at  Calcutta.  Ham.  Buchanan  observes  :  "  I  have  been  assured  by  a  credible 
native  that  he  saw  one  which  was  a  load  for  six  men,  and  which  certainly  therefore  exceeded  in  weight  320  lb. 

avoirdupois."     (Fish.  Ganges,  p.  225.) 

•  Cantor  gives  three  or  four  anal  spines  :  Buchanan  two  :  Enssell  and  Cuvier  one.     I  have  specimens  in  which  I  can  only 
discover  two,  others  wherein  three  are  distint't. 
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Family,  XII— SCI^NID^,   Cuv. 
Branchiostegals  seven  :  pseudobranchiae  sometimes  concealed,  or  even  absent.  Body  somewhat  com- pressed and  rather  elongate.  Eyes  lateral,  of  moderate  or  small  size.  Mouth  in  front  of  or  below  the  snout. 

Cheeks  unarmed;  opercles  sometimes  with  weak  spines.  Barbels  present  in  a  few  genera.  Muciferous system 
on  the  head  well  developed.  Teeth  in  villiform  bands,  with  the  outer  or  inner  row  often  enlarged  :  canines 
present  in  some  genera  but  neither  cutting  nor  molar-form  ones  in  the  jaws  :  palate  edentulous.  Two  dorsal 
fins,  the  spines  of  the  iirst  usually  feeble  (8-12),  the  second  much  more  developed  (22-43  rays)  than  the  first : 
anal  with  one  or  two  spines  and  much  fewer  (5-16)  rays  than  the  second  dorsal :  pectoral  rays  branched  : 
ventrals  thoracic  with  one  spine  and  five  rays.  Scales  ctenoid  or  cycloid,  covering  the  head  and  snout,  placed in  oblique  and  often  sinuous  rows  on  the  body.  Lateral  line  complete,  often  continued  on  to  the  caudal  fin. 
Stomach  cascal.  Air-vessel,  when  present,  as  a  rule  with  branching  or  elongated  appendages  Pyloric appendages  generally  few. 

The  number  of  rays  in  the  soft  dorsal  fin  are  liable  to  considerable  variation  in  species  belonging  to  this 
family,  whilst  the  caudal  becomes  more  obtuse  as  the  adult  stage  is  arrived  at.  The  scales,  wbicb  are  placed  in 
oblique  rows,  often  vary  considerably  in  the  number  of  pierced  ones  along  the  lateral-line,  and  in  those  descending 
or  ascending  to  it,  consequently  it  becomes  necessary  to  enumerate  what  are  present  in  each  separate  place.  The 
eye  is  comparatively  very  much  smaller  in  adults  of  this  family  than  it  is  in  the  immatm-e. 

Bleeker,  Memoire  sur  les  Scienoides  (1874),  has  shown  that  the  dentition  of  these  fishes  forms  a  far  better 
guide  to  classification  than  the  size  and  length  of  the  second  anal  spine,  &c.  He  also  questions  the  utility  of  separating 
Sciaina  (Artedi)  B\eeker=Umbnna,  Cuv.  and  Val.  from  Johrdus  (Bloch)  Bleeker,  simply  because  the  former  has 
a  central  barbel  under  the  symphysis  of  the  lower  jaw.  In  my  investigations  I  have  found  another  species,  Sckena 
albida,  C.  V.  (or  a  Pseudoscuena,  Bleeker),  in  which  a  rudimentary  barbel  exists  at  each  of  the  first  lateral  open 
pores  below  the  symphysis  of  the  lower  jaw,  but  obviously  insufficient  for  the  purpose  of  constituting  a  new 
genus. 

Z/ses.— The  air-vessels  of  many  of  these  fishes  are  extensively  collected  along  the  coasts  of  India  as  they afford  isinglass  which  is  exported  to  China  and  elsewhere.  As  food  however  their  flesh  is  rather  tasteless  whilst 
young,  and  coarse  when  large,  consequently  in  many  localities,  as  Kurrachee  or  in  Beloochistan,  the  sounds  or 
air-vessels  are  as  valuable  as  the  whole  of  the  remainder  of  the  fish. 

Habitat.— Klunzinger  observes  that  from  the  Red  Sea  no  representatives  of  the  true  Sci^xiDj;  have  been 
recorded  ;  a  few  appear  to  be  present  along  the  East  coast  of  Africa,  whilst  from  Beloochistan  and  Sind  throughout 
the  seas  of  India  they  are  numerous,  many  entering  estuaries  and  rivers,  and  although  one  species  {S.  coitor)  is often  found  far  above  tidal  reach  it  still  is  only  a  visitor  from  the  ocean. 

SYNOPSIS  OF  GENERA. 

1.  Umbrina.  Upper  jaw  overlapping  the  lower.  A  central  barbel  under  the  symphysis  of  the  lower  jaw. Fins  as  in  Sdcena. 

_  2.  Seicena.  Upper  jaw  overlapping  the  lower  or  both  equal.  Teeth  villiform,  with  an  outer  enlarged 
row  m  the  premaxillaries  and  sometimes  an  inner  enlarged  series  in  the  mandibles.  No  central  barbel  beneath  the 
chin ;  second  dorsal  fin  rather  long  (23-32  rays) . 

3.  ScuEnoides.  Eyes  small  :  head  broad  and  convex.  Upper  jaw  overlapping  the  lower  or  both  equal. 
Teeth  villiform,  with  an  outer  much  enlarged  row  in  the  premaxillaries,  and  an  inner  conical  series  in  the  mandibles. 
No  barbels.     Second  dorsal  fin  elongated  (27-43  rays). 

4.  Otolithus.  Lower  jaw  prominent.  Elongated  and  pointed  canines  in  both  jaws  :  a  single  row  of  widely 
separated  conical  teeth  in  the  lower  jaw.     No  barbels.     Second  dorsal  fin  rather  long  (28-31  rays). 

Genus,  1 — Umbeina,  Cuv. 

Menticirrlms  and  Cirrimens,  Gill :     Sckena  (Artedi)  Bleeker,  1874. 
Branchiostegals  seven:  pse^idobrwricMce.  Body  oUong  and  rather  elongated.  Eyes  of  moderate  size. 

Interorbital  space  rather  broad  and  somewhat  convex.  Snout  rounded  and  overhanging  the  upper  jaiv,  which  latter  is  longer 
than  the  lower.  A  central  barbel  present  heloiv  the  symphysis  of  the  lotverjaw.  Teeth  villiform,  ivith  the  outer  roiv  in 
the  premaxillaries  enlarged:  no  canines.  Two  dorsal  fins,  the  first  tvith  9-10  spme*  and  connected  at  its  base  to  the 
second  which  is  of  moderate  length  (24-30  rays)  :  anal  with  twosjnnes.  Scales  ctenoid  or  cycloid,  extending  over  the 
head  and  snout,  and  niore  or  less  present  on  the  vertical  fins,  and  on  that  of  the  tail.  Air-vessel  present.  Pyloric appendages  in  moderate  numbers  or  few. 

^  _        The  open  pores  or  orifices  of  some  of  the  muciferous  channels  of  the  head  are  very  distinct.   There  are  3  or 
o  in  a  transverse  row  across  the  snout,  whilst  along  the  free  edge  of  the  skin  as  it  crosses  from  one  preorbital  to 

*  Absent  in  some  American  species. 
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the  otlier  over  the  groove  for  the  posterior  limb  of  the  premaxillaries,  there  are  five  more.  The  central  one  is 
mostly  triangular,  the  largest,  and  at  the  upper  surface  :  whilst  along  its  free  edge,  sometimes  below  it,  are  two 
more  on  either  side.  The  existence  of  a  lateral-lobe  is  entirely  due  to  these  orifices,  and  its  size  is  in  accordance 
with  their  position. 

On  the  lower  sm-facc  of  the  mandible  beneath  the  sympliysis  is  a  single  central  barbel  having  a  pore  at  its 
base,  occasionally  it  has  one  in  front  aud  another  behind  it.  On  either  side  of  its  base  laterally  and  rather 
posteriorly  are  two  more  open  orifices. 

Habitat. — From  the  East  coast  of  Africa,  through  the  seas  of  India  to  the  Malay  Archipelao-o  and  beyond. 
They  are  found  in  the  Mediterranean  and  Atlantic,  and  some  in  the  rivers  of  North  and  South  America. 

SYNOPSIS  OF   SPECIES. 

1.  Umhrina  macroptera,  D.  10  |  -j-sVij.  A.  *,  L.  1.  48,  Ca;c.  pyl.  11.  Barbel  half  as  long  as  the  eye.  First 
dorsal  fin  2/5  the  height  of  body.  Scales  cycloid  on  head  and  chest,  elsewhere  ctenoid.  Grayish.  Seas  of  India  to 
the  Malay  Archipelago. 

2.  JJmhnaa  sinuata,  D.  10  |  -^l-^-g,  A.  f,  L.  1.  44.  Bai-bel  one-quarter  as  long  as  the  eye.  First  dorsal  fin 
1/2  height  of  body.  Scales  ctenoid  except  on  snout,  and  below  eyes.  Dorsal,  ventral,  and  anal  fins  nearly  black  ; 
nine  wide  and  sinuous  brown  bands  from  the  back  pass  downwards  and  forwards.     Sind. 

3.  Umbrina  Bussumieri,  D.  10  |  -j-jlfy,  A.  f,  L.  1.  52.  Barbel  half  as  long  as  eye.  Fii-st  dorsal  fin  from 
4/5  to  as  high  as  body.     Scales  cycloid.     Usually  dark  coloured.     Seas  of  India  to  China. 

4.  Umbrina  RusseUii,  D.  10  |  a^^-jy,  A.  f,  L.  1.  44.  Barbel  sometimes  nearly  as  long  as  the  eye.  First 
dorsal  fin  4/9  of  height  of  body.  Scales  ctenoid.  Grayish,  first  dorsal  tinged  with  black.  Seas  of  India  to  the 
Malay  Archipelago. 

1.    Umbrina  macroptera. 

Bleeker,  Sumatra,  p.  254;  Giinther,  Catal.  ii.,  p.  279. 

Scicena  macroptertis,  Bleeker,  Mem.  Scien.  1874,  p.  60. 

B.  vii,  D.  10  I  ̂1-30,  P.  17,  V.  1/5,  A.  I-,  C.  17,  L.  1.  i|,  L.  tr.  5-6/15,  Ciec.  pyl.  11. 

Length  of  head  1/4  to  2/9,  of  caudal  1/6,  height  of  body  3^  to  4i-  in  the  total  length.  I] i/es— diameter  3f 
to  4|  in  the  length  of  head,  li  to  l-j  diameters  from  the  end  of  snout,  and  1  apart.  Greatest  width  of  the  head 
equals  half  its  length,  and  its  height  equals  its  length  excluding  the  snout.  The  snout  rather  inflated  and 
prominent.  Cleft  of  mouth  slightly  oblique,  the  maxilla  reaching  to  below  the  middle  of  the  eye.  The  distance 
between  the  eye  and  the  maxilla  equals  1  diameter  of  the  orbit.  Preopercle  serrated,  most  coarsely  so  at  its 
angle  :  two  opercular  points.  Three  pores  across  the  base  of  snout :  outer  fold  of  skin  of  snout  laterally  lobed, 
liaving  five  pores  along  its  free  border.  Barbel  below  the  symphysis  of  the  lower  jaw  nearly  half  the  diameter  of 
the  eye  in  length,  having  a  deep  pore  on  either  side  of  its  base  and  another  rather  more  externally.  Teeth — in 
villiform  rows  in  both  jaws,  the  outer  row  in  the  front  half  of  the  premaxillaries  being  somewhat  enlarged.  Fins 
—  dorsal  spines  weak,  the  first  very  short,  the  second  to  the  fourth  about  the  same  length  and  equal  to  2/5  the 
height  of  the  body  and  more  than  twice  as  high  as  the  rays.  Pectoral  as  long  as  tlie  head  exclucbng  the  snout. 
Ventral  reaches  nearly  half  way  to  the  anal  fin.  Second  anal  spine  of  moderate  strength,  one-third  shorter  than 

the  first  I'ay,  and  equal  to  2|-  in  the  height  of  the  body.  Caudal  rather  wedge-shaped.  Scales — cycloid  on  the 
head,  chest,  and  as  high  as  the  base  of  the  pectoral  fin,  the  remainder  ctenoid.  Lateral-line — becomes  straight 

opposite  the  posterior  end  of  the  anal  fin  :  the  tubes  give  ofl'  a  branch  on  either  side  which  rarely  subdivides. 
Colours — grayish,  becoming  silvery  on  the  abdomen,  and  everywhere  covered  with  minute  black  dots,  but  so  small 
as  not  to  interfere  with  the  general  light  colour.  Fins  yellowish,  dotted  as  the  body.  A  dark  mark  on  the  opercle. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.  I  took  a  female,  8  inches  long,  with  fully  developed 
ova  in  April,  1868,  and  found  eleven  csecal  appendages.     It  is  not  uncommon  at  Madras. 

2.    Umbrina  sinuata,  Plate  XL VI,  fig.  1. 

B.  vii,  D.  10  I  ̂l^,  P.  17,  V.  1/5,  A.  f,  C.  17,  L.  1. 1|,  L.  tr.  7/12. 
Length  of  head  4j,  of  caudal  1/5,  height  of  body  3|  in  the  total  length.  Eyes — diameter  3i  in  length  of 

head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Greatest  width  of  head  equals  1/2  its  length,  and  its 
height  equals  its  length  excluding  the  snout.  The  distance  between  the  eye  and  the  upper  jaw  equals  3/4  of  the 
diameter  of  the  orbit.  Snout  obtuse,  swollen,  and  overhanging  the  jaws.  Upper  jaw  overlapping  the  lower  : 
the  maxilla  reaching  to  below  the  middle  of  the  eye.  Preopercle  serrated,  most  coarsely  at  its  angle  :  two  oper- 

cular spines.  Shoulder-flap  serrated.  Three  pores  in  a  transverse  line  across  the  base  of  the  snout,  and  five 
more  orifices  along  the  free  edge  of  the  skin,  a  lateral  lobe  present  on  either  side.  Central  barbel  below  the 
symphysis  of  the  lower  jaw  1/4  the  length  of  the  orbit  :  two  open  pores  on  either  side.  Teetli — villiform  in 
both  jaws,  an  outer  enlarged  row  in  the  antei-ior  half  of  the  premaxillaries,  whilst  a  few  of  those  in  the  front 
row  of  the  lower  jaw  near  the  symphysis  are  larger  than  those  posterior  to  them.  Fins — -dorsal  spines  weak, 
the  thii'd  to  the  fifth  the  longest,  1/4  higher  than  the  rays  and  equal  to  the  length  of  the  head  behind  the 
middle  of  the  eyes.  Pectoral  as  ,long  as  the  head  behind  the  anterior  third  of  the  eyes.  Ventral  reaches  two- 
thirds  of  the  distance  to  the  base  of  the  anal.  Second  anal  spine  strong,  equal  to  half  the  length  of  the  head  and 
1/3  shorter  than  the  first  ray;  the  length  of  the  base  of  the  fin  equals  1/4  of  that  of  the  soft  dorsal.     Caudal 
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wedo'e-sliaped.  .ScaZes -ctenoid  except  on  tlie  snout  and  below  the  eyes,  those  on  the  summit  of  the  head  as 

far  a^s  the  occiput  very  much  smaller  than  those  on  the  body.  A  dense  band  at  basal  thu-d  of  sott  dorsaL  
and 

anal  fins.  Lateral-line— becomes  straight  above  the  end  of  the  anal  fin,  its  tubes  with  two,  sometimes  mo
re, 

branches.  C'oZowrs— brownish  silvery,  everywhere  covered  with  minute  dark  pomts.  A  difi^used  bluish  spot
  on 

theopercle.  Nine  sinuous  brown  bands  on  the  body,  wider  than  the  ground-colour,  passing  trom  the  b
ack 

downwards  and  forwards  :  a  dark  spot  in  the  axilla.  First  dorsal  black,  a  black  band  along  the  whole  length  
ot 

the  soft  dorsal.     Anal  similar  to  soft  dorsal.     Ventral  black.     Caudal  yellow,  with  a  black  tip  and  white  outer 
edge. 

Two  specimens  captured  at  Kurrachee  up  to  4  inches  in  length. 

The  dorsal  fins  show  considerable  similarity  to  U.  Dussumieri,  but  the  scales  are  ctenoid  instead 
 ot 

cycloid. 

3.     Umbrina  Dussumieri,  Plate  XLIII,  fig.  2  and  3. 

VmMna  Dussumieri,  Cuv.  and  Val.  ix,  p.  481;  Bleeker,  Sciren.  p.  19  ;  Giinther,  Catal.  ii,  p.  279;  Day, 
Fishes  of  Malabar,  p.  48. 

Umhrina  amhlycqjhalus,  Bleeker,  Amb.  P- 412  ;  Giinther,  Catal.  ii,  p.  278. 
Seicena  Dussumieri,  Bleeker,  Memoire  Scienoid.  p.  50. 
Taru  kattelee,  Tam. 

B.  vii,  D.  10  I  ̂Ifr,  P.  17,  V.  1/5,  A.  tL^,  C.  17,  L  1.  'H%  L.  tr.  G/17,  Cffic.  pyl.  7-9. 

LencTth  of  head  1/4  to  4^,  of  caudal  1/7,  height  of  body  4^  to  2/9  of  the  total  length.  %es— diameter 

2/7  to  3-1  in  the  length  of  head,  1}  diameters  apart  and  also  from  the  end  of  snout.  Height  of  head  equals  its 

Tenrth  excluding  the  snout,  and  its  thickness  equals  2/3  of  its  length.  Dorsal  profile  more  convex  than  that  of 

the  abdomen.  Snout  obtuse,  it  and  the  cheeks  inflated  :  cleft  of  mouth  nearly  horizontal  :  the  maxUla  reaches 

to  below  the  middle  of  the  eye.  Distance  between  the  eye  and  the  upper  maxiUary  bone  equals  one  diameter 

of  the  orbit.  Preopercle  crenulated  (scarcely  denticulated)  in  its  whole  extent,  its  angle  rounded :  two 

opercular  spines.  Shoulder-lobe  with  smooth  edges.  Central  barbel  below  the  chin  about  half  a  diameter  of  the 

eye  in  len^Hh,  a  deep  pore  exists  on  either  side  of  its  base  :  pores  on  snout  generic.  Terf/i— viUiform  m  bot
h 

iaws  a  few  of  the  outer  row  and  in  the  anterior  portion  of  the  premaxillaries  being  enlarged,  somewhat  corneal 

but  scarcely  cui-ved.  Fnis— dorsal  spines  weak,  the  first  short,  the  two  next  from  4/5  to  as  long  as  the 

height  of  the  body  and  three  times  as  long  as  the  rays.  Pectoral  as  long  as  the  head  excludmg  the  snout. 

Ventral  reaches  half  way  to  the  anal.  Second  anal  spine  rather  above  half  the  height  of  the  first  ray.  Caudal 

wedge-shaped  in  the  young,  more  obtuse  in  the  adult.  ScctZes— cycloid  on  the  body  and  head  :  a  few  over  the 
bases  of  the  soft  dorsal  and  anal  fins.  LateraUine—cnvves  to  above  the  end  of  the  soft  dorsal,  it  is  m  single 

tubes  which  bifurcate  posteriorly.  CoZowrs— usually  of  a  dark  brown  or  coppery  tmge,  often  nearly  black  and 

shot  with  golden,  lightest  along  the  abdomen.  Fins  reddish-brown,  the  first  dorsal  stained  with  black  :  other 
fins  with  gray  edges  :  ventrals  yellow.  -r.      ,        ,  ■,     i     i      i  j 

Fig.  2  is  from  Madras,  and  of  the  most  common  colour  there  :  fig.  3  is  from  Bombay,  has  a  dark  shoulder, 

spot  and  generally  gi-ay  colour,  which  is  the  most  common  appearance  in  the  latter  locality  :  the  specmien
 

figured  is  7  inches  long. 
Eabitat.—  Sea.s  of  India  to  China,  attaining  at  least  8  or  9  inches  m  length. 

4.    Umbrina  Russellii,  Plate  XLIII,  fig.  4. 

Labrus  niialar-liatclielee,  Russell,  Fish.  Vizag.  ii,  p.  13,  plate  118. 

Umbrina  Russellii,  Cuv.  and  Val.  v,    p.    178;    Richards.  Ich.  China,  p.  226;    Cantor,    Catal.    p.    <1; 

Jerdon,  M.  J.  L.  &  Sc.  1851,  p.  132 ;  Giinther,  Catal.  ii,  p.  278  ;  Kuer,  Novara  Fische,  p.  131. 
Umbrina  KuUii,  Cuv.  and  Val.  v,  p.  179;  Bleeker,  Sciffin.  p.  19. 
Seicena  Inclica,  (K.  and  v.  Hass.)  Cuv.  and  Val.  v,  p.  179. 
Seicena  EiiUi,  Bleeker,  Bintang,  p.  293. 
Seicena  Bussellii,  Bleeker,  Memoire  Scienoid.  1874,  p.  68. 

B.  vii,  D.  10  I  ̂.W,  P.  17,  V.  1/5,  A.  f ,  C.  17,  L.  1.  ||,  L.  tr.  6/15,  Ctec.  pyl.  7  (8  Kner). 

Length  of  head  1/4  to  4i,  of  caudal  1/6,  height  of  body  3f  to  1/4  of  the  total  length.  iJ//e6- -diameter 

3J-  to  1/4  of  length  of  head,  3/4  to  1  diameter  fi-om  end  of  snout,  and  1  apart.  Greatest  width  of  head  equals 

half  its  length,  fts  height  equals  its  length  excluding  the  snout.  Snout  overhanging  the  jaws,  the  upper  slightly 

the  loncrer ;  the  maxiUa  reaches  to  below  the  last  third  of  the  orbit.  Nostrils  opposite  the  lower  third  of  the  eye. 

Distancl;  between  the  eye  and  the  upper  jaw  equals  3/4  of  a  diameter  of  the  orbit.  Preopercle  distmctly 

serrated  :  two  opercular  spines.  Barbel  equals  from  2/5  of  the  diameter  of  the  eye  to  nearly  as  long  as  it. 

Pores  on  snout  and  lower  jaw  generic  :  shoulder-flap  serrated.  Teei/i.  — villiform  in  both  jaws,  with  an  outer 

enlaro-ed  row  in  the  anterior  half  of  the  premaxillaries.  Fins— dorsal  spines  moderately  strong,  the 

foui-th  equal  to  2^  in  the  height  of  the  body  and  1/3  longer  than  the  rays.  Pectoral  equal  to  the  head  exclud- 

ing the  snout.  Ventral  reaches  half  way  to  the  anal.  Second  anal  spine  strong,  4/5  as  long  as  the  first  ray, 

and  nearly  equal  to  half  the  length  of  the  head.  Caudal  wedge-shaped.  SodZes— ctenoid.  Lateral-l
ine— 

curves  to  above  the  middle  of  the  anal  fin  where  it  becomes  straight,  tubes  with  one  or  two  branches  from  either 
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side.     Colours  —gray,  becoming  silvery-white  on  tlie  abdomen  :  a  steel-blue   opercular   spot :  upper   two-thirds 
of  first  dorsal  nearly  black  :  other  fins  yellow. 

Habitat. — Seas  of  luilia  to  the  Malay  Archipelago,  attaining  at  least  10  inches  in  length. 

Genus,  2 — SciiENA,  (Artedi)  Cuv. 

JohniuK,  Bloch:  Corvina  and  Stellifer,  Cuv.:  Bola,  sp.  Ham.  Buch.  :  Leiostomus,  Cuv.  and  Yal. : 
Coracinas,  Pall. :  Homoprion,  Holb. :  AmMyodun,  (Raf.)  Gir. :  Gheilutrema,  v.  Tsch.  :  Genyonemus,  Plagioscivn. 
Scimwps,  BairdieUa,  Haploinodotus,  BMnoscion  and  Ophioscion,  GiU  :  Biplolepis,  Steind. :  Pseudoscicena,  Bleeker. 

BrancMostegals  seven  :  pseudohranclucB.  Body  ollong,  rather  elongated,  and  compressed.  Eyes  of  moderate 
she.  Bderorbital  space  rather  broad  and  slightly  convex.  Snout  rounded,  sometimes  overhanging  the  upper  jaw, 
vjhich  last  is  longer  than  the  lower,  or  both  are  of  equal  length.*  No  central  barbel  below  the  sympihysis  of  the  lower 
jaiv.  Teeth  villiform,  ivith  an  outer  enlarged  roiv  in  tlie  pjremaxillaries,  and  sometimes  the  inner  row  in  the  ma7ulibles 
enlarged.  No  distinct  canines.  Two  dorsal  fins,  the  first  with  9-10  spines,  and  connected  at  its  base  to  the  secmid 
which  is  of  moderate  length  (23-32  rays).  Anal  with  one  or  two  spines.  Scales  ctenoid  or  cycloid,  extending  over  the 
head  and  snout,  and  generally  more  or  less  present  on  the  vertical  fins  and  on  that  of  the  tail.  Air-vessel  present.f 
Pyloric  appendages  in  moderate  numbers  orfeiv. 

Pores  or  the  orifices  of  muciferous  canals  are  found  in  most  of  the  species  of  this  genus,  identically  as 
described  in  Vmbrina.  But  a  few,  evidently  approaching  towards  OtoUthus,  have  some  or  all  absent  from 
both  jaws. 

In  one  species,  Sciwna  alhida,  a  small,  though  distinct  barbel,  is  present  at  the  anterior  of  the  lateral  open 
pores  on  the  lower  jaw.  Whether  very  great  stress  ought  to  be  laid  upon  whether  the  scales  are  ctenoid  or 

cycloid  appears  ojDen  to  doubt.     (See  6'.  cartitta,  S.  glaucus.) 
This  genus  has  been  subdivided  by  Bleeker  into  the  following :  1.  Pseudoscicena,  in  which  the  inner 

row  of  teeth  in  the  lower  jaw  is  distinctly  larger  than  those  external  to  it :  2.  Johnius,  destitute  of  any  enlarged 
row  of  teeth  in  the  lower  jaw. 

SYNOPSIS    OF   SPECIES. 

A.  An  enlarged  inner  row  of  teeth  in  the  lower  jaw.     {Pseudoscicena.') 
1.  Scicffna  Bleeheri,  D.  10  |  -jV,  A.  f,  L.  1.  60,  L.  tr.  11/18.  Eyes,  diameter  1/5  of  length  of  head. 

vSecond  anal  spine  weak,  1^-  diameters  of  the  orbit  in  length.  Gray,  with  a  dark  axUlary  spot.  First  dorsal 
gi'ay,  fins  edged  with  gi'ay.     Bombay. 

2.  Scicena  miles,  D.  9-10  |  ■^\-^,  A.  -f,  L.  1.  50,  L.  tr.  8/16.  Eyes,  diameter  2/9  to  1/5  of  length  of  head. 
Second  anal  spine  very  strong  and  half  the  length  of  the  head.  Silvery,  outer  edges  of  vertical  fins  sometimes 
gray.     Seas  of  India. 

3.  Sciana  Vogleri,  D.  10  |  -rglo-g-'  A.  f,  L.  1.  50,  L.  tr.  6/14.  Eyes  diameter  2/9  to  3/14  of  length  of 
head.  Second  anal  spine  weak,  as  long  as  the  eye.  Silvery,  first  dorsal  dark.  Seas  of  India  to  the  Malay 
Archipelago. 

4.  Scicena  sina,  D.  10  |  s-T^-rffi  A.  f,  L.  1.  62.  Eyes,  diameter  1/4  of  length  of  head.  Second  anal  spine 
weak,  2/7  of  length  of  head.     Seas  of  India. 

5.  Scimia  cuja,  D.  10  |  ̂t-tti  A.  f ,  L.  1.  50.  Eyes,  diameter  1/5  of  length  of  head.  Second  anal  spine 
very  strong,  as  long  as  the  head  behind  the  middle  of  the  eyes.  Oblique  dark  streaks  above  the  lateral-Line 
and  horizontal  ones  below  it.     Estuaries  of  Ganges  and  Siam. 

6.  Sciajna  coitor,  D.  10  |  -^Zl-^,  A.  f,  L.  1.  55.  Eyes,  diameter  from  1/4  to  2/11  of  length  of  head. 
Second  anal  spine  strong,  and  as  long  as  the  postorbital  portion  of  the  head.  Silvery.  Large  rivers  of  India 
and  Bunnah. 

7.  Scicena  axillaris,  D.  10  |  -^l-^,  A.  -f-,  L.  1.  50,  L.  tr.  6-7/14.  Eyes,  diameter  1/4  of  length  of  head. 
Second  anal  spine  strong,  2^  in  the  length  of  the  head.  Silvery,  upper  two-thii-ds  of  first  dorsal  black,  a  dark 
axillary  spot.     Seas  of  India. 

8.  Sciwna  albida,  D.  9-10  |  ̂i^^,  A.  f ,  L.  1.  52,  L.  tr.  7/18.  Eyes,  diameter  1/4  to  1/7  of  length  of  head. 
Second  anal  spine  strong,  half  as  long  as  the  head.     Silvery,  a  diffused  opercular  blotch.     Seas  of  India. 

9.  Scicena  diacanthus,  D.  10  |  -^l-^,  A.  f ,  L.  1.  52,  L.  tr.  7/18.  Eyes,  diameter  2/9  to  1/6  of  length  of 
head.  Second  anal  spine  2|  in  the  length  of  the  head.  Brownish-gray  superiorly,  silvery  below.  Upper  half 
of  body,  dorsal,  and  caudal  fins  spotted  in  the  immatm-e.     Seas  of  India  to  the  Malay  Archipelago. 

10.  Scicma  aneus,  D.  10  |  -^l-^,  A.  |-,  L.  1.  50,  L.  tr.  8-9/18.  Eyes,  diameter  1/4  to  4^  in  the  length  of 
head.  Lower  jaw  the  longer.  Second  anal  spine  weak,  from  3/4  to  1  diameter  of  the  orbit  in  length.  Silvery, 
first  dorsal  gray.     Seas  of  India  to  the  Malay  Archipelago. 

11.  Scia-na  maculata,  D.  10  |  ̂t'yt.  A.  f,  L.  1.  45-48,  L.  tr.  8/16.  Eyes,  diameter  41  to  1/5  of  length  of 
head.  Second  anal  spine  1/3  the  length  of  head.  Silvery,  with  five  broad  black  bands,  sometimes  interrupted. 
Seas  of  India. 

B.  No  enlarged  inner  row  of  teeth  in  the  lower  jaw.     (Johnius.) 
12.  Sciana  Belengeri,  D.  9  |  ̂1^2,  A.  |,  L.  1.  62,  L.  tr.  6/14.  Eyes,  diameter  3^-  to  3f  of  length  of  head. 

Second  anal  spine  2j  in  length  of  head.  Slate-coloured,  with  the  vertical  fins  nearly  black.  Seas  of  India  to 
the  Malay  Archipelago. 

*  Scicma  aneus,  Bloch,  is  an  exception,  forming  a  transitional  state  to  genus  OtoUthus  not  onlj  in  this  respect,  Int  in  the pores  on  the  snout,  and  below  the  symphysis  of  the  mandibles, 
t  Stated  to  be  absent  in  some  American  species. 
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13.  Scimna  semiluctuosa,  D.  10  |  -^l^,  A.  f ,  L.  1.  55-GO,  L.  tr.  8-0/25.  Eye.=;,  diameter  2/9  to  1/6  of  length 
of  head.  Second  anal  spine  about  1/2  the  length  of  head.  Gray,  with  blackish  bands  going  along  each  row  of 
scales  :  fins  black.     Seas  of  India  to  China. 

14.  Sckena  glaucus,  D.  10  |  Y-g^-^o,  A.  f,  L.  1.  50,  L.  tr.  6/18.  Eyes,  diameter  3j  to  4j  in  length  of  head. 
Second  anal  spine  2/5  of  length  of  head.  Gray,  a  diffused  bluish  ojjercular  blotch :  an  axillary  spot :  first 
dorsal  nearly  black  :  vertical  tins  with  gray  edges.     Seas  of  India. 

15.  Sciccna  caruUa,  D.  10  |  -^-gl^s^  ■^-  f>  ̂-  1-  '50>  I^'  tr.  5-6/18.  Eyes,  diameter  1/4  of  length  of  head. 
Second  anal  spine  2/7  to  2/5  of  length  of  head.  Pui"plish-brown,  with  a  light  band  along  the  lateral-line.  Fins 
dark.     Seas  of  India  to  the  Malay  Archipelago. 

16.  Scia'tia  osseus,  D.  10  |  Yj-Ya'  -^-  h  ̂-  ̂-  ̂Oi  L.  tr.  6/15.  Eyes,  diameter  1/5  of  length  of  head.  Second 
anal  spine  1/4  as  long  as  the  head.     Gray,  with  the  fins  stained  at  their  edges.     Malabar. 

A.  An  enlarged  inner  row  of  teeth  in  the  lower  jaw  (Pseudoscicena). 

1.    Sciaena  Bleekeri,  Plate  XLV,  fig.  4. 
Soh-lee,  Bel. 

B.  vii,  D.  10  I  ̂!^,  P.  17,  V.  1/5,  A.  A  C.  17,  L.  1.  "W,  L.  tr.  9-10/18. 
Length  of  head  4j,  of  caudal  5|,  height  of  body  4|  in  the  total  length.  Ei/es — diameter  1/5  to  1/7  of  length 

of  head,  1  j  to  2  diameters  from  end  of  snout,  and  1  apart.  Greatest  width  of  head  equals  2/5  of  its  length,  and 
the  height  equals  its  length  excluding  the  snout.  Dorsal  profile  more  convex  than  that  of  the  abdomen,  a  slight 
concavity  over  the  eyes  :  head  rather  strongly  compressed.  Snout  not  overhanging  the  jaws,  cleft  of  mouth 
somewhat  oblique,  the  jaws  of  about  the  same  length  anteriorly,  the  maxilla  reaches  to  below  the  last  third  of 
the  eye,  whilst  superiorly  its  anterior  extremity  is  on  a  level  with  the  lower  edge  of  the  eye.  The  distance 
between  the  eye  and  the  upjser  edge  of  the  maxiUa  equals  2/3  of  the  diameter  of  the  orbit.  Preojiercle  with 
some  rather  strong  denticulations  and  three  well-marked  ones  at  the  angle  :  two  opercular  spines.  Shoulder- 
scale  strongly  serrated.  A  pore  above  the  centre  of  the  fi'ee  edge  of  the  skin  of  the  snout,  and  a  smaller  one 
on  either  side,  but  no  lateral  lobe.  Five  pores  on  under  surface  of  lower  jaw  below  the  symphysis.  Teeth — 
viUiform  in  both  jaws,  with  an  outer  row  of  curved  conical  ones  in  the  premaxillaries  :  whilst  the  inner  row  in 
the  lower  is  much  larger  than  the  rest  of  the  teeth.  Fins — fourth  to  sixth  dorsal  spines  of  about  the  same 
height,  one-third  higher  than  the  rays  and  equal  to  about  2|  in  that  of  the  body.  Pectoral  equals  two-thirds 
of  the  height  of  the  body.  Ventral  reaches  half  way  to  the  anal  fin.  Second  anal  spine  weak,  half  the  length 
of  the  first  ray  and  about  equal  to  1|  diameters  of  the  orbit,  the  length  of  its  base  equals  4|  of  that  of  the  soft 
dorsal.  Caudal  wedge-shaped.  Scales — cycloid  on  snout  and  under  the  eyes,  ctenoid  elsewhere.  Lateral-line — 
curves  to  above  the  middle  of  the  anal  fin,  the  tubes  have  simple  bifurcations.  Colours — Silvery-gray  along  the 
back,  becoming  duU  white  below  :  a  black  sjaot  in  the  axilla.  First  dorsal  gray  with  a  light  line  along  its  centre  : 
caudal  dark  in  its  outer  third,  fins  otherwise  yellowish. 

This  species  appears  to  be  closely  allied  to  Jolinius  inicrolepis,  Blocker,  Sumatra,  p.  11,  or  Pseudoscicena 
microlepis,  Bleeker,  Mem.  Scien.  1874,  p.  23,  but  its  anal  spine  is  not  nearly  so  long  and  its  eye  is  much  smaller. 

Habitat. — Bombay,  fi-om  whence  two  specimens  were  procui-ed,  the  largest,  which  is  figured,  being  nearly 
8  inches  in  length.  Large  specimens  from  27  inches  in  length  were  not  uncommon  at  Gwadur  where  the  fish  is 
extensively  salted. 

2.    Sciaena  miles,  Plate  XLIII,  fig.  5. 
Solocentrus  miles,  Lacep.  iv,  p.  244. 
Lahrus  tella  katchelee,  Russell,  Fish.  Vizag.  ii,  p.  13,  f.  117. 
Corvina  miles,  Cuv.  and  Val.  v,  p.  94,  ix,  p.  479  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  131 ;  Bleeker,  Scia;n. 

p.  17  ;  Giinther,  Catal.  ii,  p.  300. 
Corvina  soldado.  Cantor,  Catal.  p.  70. 
Corvina  Wolfii,  Bleeker,  Borneo,  p.  QQ. 
Corvina  sampitensis,  Bleeker,  Borneo,  p.  421. 
Corvina  Gelehica,  Bleeker,  Celebes,  p.  244. 
Corvina  dorsalis,  Peters,  Fische  Mozam.  p.  242. 
Johniiis  Celehicus,  Bleeker,  Enum.  Pise.  p.  35. 
Johnius  miles,  Bleeker,  Pinang,  p.  75. 
Fseudosciwna  m,iles,  Bleeker,  Memo.  Scien.  1874,  p.  25. 
Vella  kattelee.  Tarn. 

B.  vii,  D.  9-10  I  ̂l-^,  P.  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  'JfT,  L.  tr.  8/16. 
Length  of  head  4i  to  41,  of  caudal  1/6,  height  of  body  3|  to  1/4  of  the  total  length,  ̂ yes— diameter  4i  to  1/5 

of  length  of  head,  1}  diameters  from  end  of  snout,  and  1  apart.  Greatest  width  of  head  equals  half  its  length,  and 
its  height  equals  its  length  excluding  the  snout.  Cleft  of  mouth  moderately  olilique.  Snout  not  overhanging  the 
jaws  which  are  of  about  equal  length  anteriorly,  or  the  upper  slightly  the  longer,  the  maxilla  reaches  to  below  the 
last  third  of  the  eye.  Preopercle  with  some  rather  widely  separated  denticulations  especially  at  its  rounded  angle  : 
two  opercular  points.  Free  border  of  the  skin  of  the  snout  with  five  orifices  of  canals  and  a  small  lateral  lobe  : 
five  pores  on  the  inferior  surface  of  the  lower  jaw.  Teeth — villiform  in  the  upper  jaw,  with  an  outer  row  of  large 
curved  conical  ones  in  the  premaxillaries  :  villiform  in  the  lower  jaw  with  the  inner  row  consisting  of  distantly 

2  B 
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placed  enlarged  ones.  Fins — dorsal  spines  weak,  nearly  ti,N-ice  as  long  as  tte  rays,  and  from  If  to  1/2  as  high  as  the 
body.  Pectoral  as  long  as  the  head  excluding  the  snout.  Ventral  reaches  rather  above  half  way  to  the  anal. 
Second  anal  spine  very  strong,  nearly  as  long  as  the  first  ray  and  equal  from  1/2  the  length  of  the  head  to  its 
length  behind  the  middle  of  the  eyes  :  the  extent  of  the  base  of  the  fin  from  1/4  to  l/.^i  of  that  of  the  soft  dorsal. 

Caudal  -wedge-shaped.  Scales — cycloid  on  head  and  chest,  ctenoid  on  the  remainder  of  the  body.  Lateral-line — 
becomes  straight  above  the  hind  edge  of  the  anal,  its  tubes  arborescent  posteriorly.  Colours — grayish  darkened 
with  green  along  the  back,  becoming  white  on  the  sides  and  abdomen,  sometimes  a  small  brown  spot  in^  front 
of  each  dorsal  ray.     Outer  edges  of  the  fins  in  some  specimens  dark,  except  the  ventral  which  is  white. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago,  attaining  at  least  2  feet  in  length.  The  specimen 
figured,  from  Bombay  is  10  inches  long. 

3.    Scisena  Vogleri,  Plate  XLV,  fig.  1. 
Otolithus  Vogleri.  Bleeker,  Sumatra,  p.  253. 
ScicBna  Vogleri,  Oiinther,  Catal.  ii,  p.  294. 
Pseudoscuena  Vogleri,  Bleeker,  Memoir.  Scien.  1874,  p.  35. 

B.  vii,  D.  10  I  ̂]^,  P.  19,  V.  1/5,  A.  f,  C.  17,  L.  r.  ||,  L.  tr.  6/14,  Croc.  pyl.  9. 

Length  of  head  3|,  of  caudal  6^,  height  of  body  1/4  to  4^  in  the  total  length.  Eyes — diameter  4|  to  4|  in 

the  length  of  head,  1  to  i|-  diameters  "from  the  end  of  snout,  and  also  apart.  Body  rather  compressed,  the  dorsal profile  more  convex  than  the  abdominal.  Width  of  head  equals  If  in  its  length,  its  height  equals  its 
length  excluding  the  snout.  The  snout  does  not  overhang  the  upper  jaw  which  is  very  slightly  longer  than  the 
lower,  cleft  of  the  mouth  oblique,  the  maxilla  reaching  to  below  the  middle  of  the  orbit.  Preopercle  distinctly 
but  finely  serrated  :  two  opercular  spines  :  the  distance  between  the  eye  and  the  maxilla  equals  1  diameter  of 
the  orbit.  Five  large  open  pores  under  the  symphysis  of  the  lower  jaw,  also  five  orifices  along  the  free  edge  of 

the  skin  of  the  snout.  The  shoulder-scale  "serrated.  Teeth — villiform  in  both  jaws,  with  an  outer  row  of 
large,  curved,  and  rather  distantly  placed  ones  in  the  premaxiUaries :  and  an  internal  row  of  large  conical  and 
rather  widely  separated  ones  in  the  lower  jaw.  Fins — dorsal  spines  of  moderate  strength,  the  second  to  the 
fifth  subequal  in  length,  from  2  to  2^  in  the  height  of  the  body,  and  1/3  higher  than  the  rays.  Pectoral  as  long 
as  the  head  behind  the  first  fourth  of  the  eye.  Ventral  scarcely  reaches  half  way  to  the  anal.  Second  anal 

spine  weak,  half  the  height  of  the  first  ray,  and  4-1-  in  that  of  the  body.  Caudal  wedge-shaped.  Scales — cycloid 
on  the  head,  ctenoid  over  the  chest  and  body  :  the  base  of  the  soft  dorsal  tin  rather  thickly  scaled.  Lateral- 
line — becoming  straight  opposite  the  posterior  portion  of  the  anal  fin,  its  tubes  with  one_  or  two  branches. 
Colours — silvery,  glossed  with  golden,  first  dorsal  dotted  with  black,  most  distinctly  so  in  its  upper  half : 
superior  edge  of  soft  dorsal  and  last  half  of  caudal  gray  :  a  small  dark  spot  sometimes  present  in  the  axUla : 
fins  yellow. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.  The  largest  specimen  I  have  taken  is  10^  inches  in 
length. 

4.     Sciaena  sina,  Plate  XLPV,  fig.  2. 

Johnius  sina,  Cuv.  and  Val.  v,  p.  122  ;  Blyth,  J.  A.  S.  of  Beng.  1860,  p.  141. 
Corvina  sina,  Belang.  Voy.  Ind.  Orient.  Zool.  p.  359  ;  Bleeker,  Verb.  Bat.  Gen.  xxvi,  p.  82  ;  Jerdon,  M. 

.J.  L.  and  Sc.  1851,  p.  132. 
Scicena  si/ia,  Giinther,  Catal.  ii,  p.  202  ;  Day,  Fish.  Malabar,  p.  52. 
Booroo  and  Souwah  or  Soor,  Sind.  :   Goal,  Bel. 

B.  vii,  D.  10  I  ̂}^,  P.  17,  V.  1/5,  A  T-l-s,  C  17,  L.  r.  ||'  L.  tr.  8/14,  Cffic.  pyl.  9. 

Length  of  head  1/4  to  2/9,  of  caudal  1/5  to  2/11,  height  of  body  2/7  to  1/4  of  the  total  length._  Eijes— 
diameter  1/4  of  length  of  head,  1  diameter  from  end  of  snout,  and  1^  apart.  Height  of  head  equals  its  length 
excluding  the  snout,  and  its  width  If  of  its  length.  Snout  rather  inflated,  scarcely  overhanging  the  jaws  :  jaws 
of  nearly  equal  length  anteriorly :  cleft  of  mouth  nearly  horizontal,  the  maxilla  reaching  to  below  the  last 

third  or'hind  edge  of  the  orbit.  The  distance  from  the  eye  to  the  upper  jaw  equals  1/2  to  3/4  of  a  diameter  of  the orbit.  Preopercle  rounded,  generally  some  distinct  spinate  teeth  at  its  angle.  Snout  with  three  pores  across  its 
base  :  the  free  edge  of  the  skin  with  a  large  central  opening,  and  another  externally  on  either  side,  no  large  lateral 

lobe  :  shoulder-flap  serrated.  Five  open  pores  under  the  "symphysis  of  the  mandible.  Teeth — villiform,  with  an outer  curved  row  of  rather  distantly  placed  ones  in  the  upjjer  jaw,  and  an  inner  enlarged  row  in  the  mandible. 
Fins — dorsal  spues  rather  weak,  third  and  fourth  the  longest  and  equal  to  2^  in  the  height  of  the  body. 
Pectoral  as  long  as  the  head  without  the  snout.  Ventral  reaches  nearly  1/2  way  to  the  anal.  Second  anal 
spine  more  than  half  the  height  of  the  first  ray,  and  equal  to  3j  in  that  of  the  body  :  the  base  of  the  fin  ec|ual 
to  2/7  of  that  of  the  soft  dorsal.  Caudal  wedge-shaped.  Air-vessel — large  anteriorly,  bulging  on  either  side 
like  a  hammer,  whilst  from  it  descends  an  appendage  on  each  side  :  posteriorly  it  ends  in  a  sharp  point.  Scales — 
ctenoid,  except  on  the  head  where  they  are  cycloid,  a  few  exist  on  the  bases  of  the  soft  dorsal  and  anal  fins. 
Lateral-line— becomes  straight  over  tlie  middle  of  the  anal  fin  :  each  tube  gives  off  a  branch  on  either  side. 
Colours — silvery,  tinged  with  browaiish  along  the  back,  and  shot  with  gold  on  the  abdomen  :  first  dorsal  blackish, 
especially  in  its  outer  half,  the  other  fins  gray. 

This  fish  attains  a  very  large  size  on  the  Western  coast  of  India  and  Sind,  even  so  far  as  Gwadur.  They 
are  not  much  valued  as  food  but  their  air-vessels  are  extensively  collected  for  isinglass.     In  Bombay  and  Sind 
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tliere  are  daily  to  be  seen  in  the  markets  examples  of  this  fish  and  ,S'.  rjlaimis  of  5  or  6  or  even  more  feet  in  length. 
Females  in  full  spawn  are  common  in  April. 

Habitat. — Seas  of  India,  attaiuins?  several  feet  in  length,  the  one  figured  is  6  inches  long.  McClelland 

in  his  paper  on  isinglass  in  the  Calcutta  Journal  of  Natural  History,  refers  the  Soor  (spelt  Seer)  fish  from  which 

the  sounds  are  collected  at  Kurrachee,  to  a  Pohjitenms,  but  it  is  a  Scicena,  and  as  described  above  or  »S'.  glaucus. 

5.    SclEena  cuja.* 

Bola  cuja,  Ham.  Buch.  Fish.  Ganges,  pp.  81,  .3tJ'J,  pi.  xii,  f.  27. 
Coruina  cuja,  Cuv.  and  Val.  v,  p.  96 ;  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  58  ;  Blyth,  Joum.  As. 

Soc.  of  Bengal,  1860,  p.  141 ;  Giinther,  Catal.  ii,  p.  3U0. 
Scicenoides  asper,  Blyth,  1.  c.  p.  140  (young). 

B.  vii,  D.  10  I  ̂1^,  P.  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  |f,  L.  tr.  7/16. 

Length  of  head  1/4  to  2/9,  of  caudal  1/8,  height  of  body  3i  to  1/4  of  the  total  length,  i/f/es— diameter 

1/5  of  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  Profile  along  the  upper  surface  of  the  head 

somewhat  concave :  snout  not  swollen  :  jaws  of  nearly  the  same  length  anteriorly,  or  the  lower  slightly  the 

lono'er.  Greatest  width  of  the  head  equals  2^  in  its  length,  and  its  height  equals  its  length  behind  the  front 

nostril.  Cleft  of  mouth  somewhat  oblique,  the  maxilla  reaches  to  below  tlie  hind  edge  of  the  orbit.  The 

distance  between  the  eye  and  the  upper  jaw  equals  3/5  of  the  diameter  of  the  orbit.  In  the  fry  the  upper 

edo'c  of  the  orbit  is  serrated  and  two  rough  ridges  pass  backwards  from  it.  Preopercle  scarcely  denticulated  : 

two  opercular  spines.  Three  open  pores  across  the  base  of  the  snout,  and  five  large  ones  along  the  edge  of  the 

free  portion  of  the  skin,  but  no  lateral  lobe.  One  central  pore  below  the  symphysis  of  the  lower  jaw,  and  two 

large  ones  on  either  side  posterior  to  it.  Tee^/i^villiform  in  either  jaw,  with  an  outer  row  of  enlarged,  curved, 

rather  distantly  placed  and  comparatively  small  ones  in  the  anterior  half  of  the  premaxillaries  :  the  inner  row  in 

the  lower  jaw  is  slightly  larger  than  the  villiform  bands.  F/bs— dorsal  spines  strong,  the  second  to  the  fourth 

the  longest,  one  third  higher  than  the  rays,  and  equal  to  the  length  of  the  postorbital  portion  of  the  head. 

Pectoral  as  long  as  the  head  behind  the  middle  of  the  eyes.  Second  anal  spine  very  strong,  nearly  or  quite  as 

long  as  the  first  ray  and  equalling  the  length  of  the  head  behind  the  middle  of  the  eyes.  Caudal  rounded.  Scales 

—cycloid  on  the  head,  ctenoid  on  the  body,  the  basal  third  of  the  soft  dorsal  and  anal  densely  sealed  :  those  on 

the  summit  of  the  head  to  the  end  of  the  occiput  very  much  smaller  than  those  on  the  body.  Lateral-luie—the 

tubes  divide  posteriorly  into  many  branches.  Colours— oUiqne  dark  streaks,  following  the  rows  of  scales,  exist 

above  the  lateral-line,  horizontal  ones  below  it.     Both  dorsals  with  two  or  three  rows  of  black  spots. 

Ealitat.—Estu&ries  of  the  Ganges,  and  Japan.     It  attains  to  several  feet  in  length. 

6.    Sciaena  coitor,  Plate  XLIV,  fig.  3. 

Bola  coitor,  Ham.  Buch.  Fish.  Ganges,  pp.  75  and  368,  pi.  27,  f.  24. 
Corvina  coitor,  Cuv.  and  Val.  v,  p.  116  ;  Giinther,  Catal.  ii,  p.  301. 
Johnius  coitor,  Blyth,  J.  A.  S.  of  Beng.  1860,  p.  141. 
Corvina  nalla-hatchelee,  Richards.  Ich.  China,  p.  226. 

Botahl  and  Putteriki,  Ooriah  :  Nga-ta-dim  and  Nga-pok-tltin,  Burm. 

B.  vii,  D.  10  I  ̂r-U,  P-  1">  V'  l/'5>  A.  t,  C.  17,  L.  1.  ||;||,  L.  tr.  5-6/15,  Case.  pyl.  G-7  (9  Madras). 

Length  of  head  4^  to  41,  of  caudal  5^  to  1/6,  height  of  body  41  to  4|  in  the  total  length.  %es— diameter 

from  1/4  to  5i  in  the  length  of  head,  1^  to  2  diameters  from  the  end  of  snout,  and  from  3/4  to  1|  apart. 

Greatest  width  of  head  equals  one  and  two-thirds  in  its  length,  its  height  equals  its  length  excluding  the  snout. 

Snout  scarcely  overhanging  the  jaws  but  prominent  and  swollen  superiorly,  upper  jaw  somewhat  the  longer. 

Interorbital  space  nearly  flat,  and  the  profile  over  the  eyes  rather  concave.  The  distance  between  theeye  and 

the  upper  edge  of  the  maxilla  equals  from  3/4  to  1  diameter  of  the  eye.  Preopercle  serrated,  most  distinctly  so 

at  its  angle  :  two  weak  opercular  spines.  Shoulder-iiap  finely  serrated.  Three  small  open  pores  across  the 

snout,  and  five  much  larger  ones  along  the  free  edge  of  the  skin  of  the  snout,  whilst  there  is  a  well  developed 

lateral  lobe.  One  central  and  two  lateral  orifices  below  the  symphysis  of  the  lower  jaw.  _  Teei/t— -villiform  m 

both  jaws,  with  an  external  slightly  enlarged  row  in  the  premaxillaries,  and  an  inner  similar  one  m  the  lower 

jaw.  Fins— dorsal  spines  weak,  the  second  to  the  fourth  the  longest  and  equal  to  2/3  the  height  of  the  body 

and  1/4  more  than  the  rays.  Pectoral  equal  to  the  length  of  the  head  behind  the  front  nostril.  Second  anal 

spine  rather  strong,  4/5  as  high  as  the  first  ray  and  equal  to  the  length  of  the  postorbital  portion  of  the  head, 

the  length  of  the  base  of  the  fin  equals  from  3^  to  1/4  of  that  of  the  soft  dorsal.  Caudal  wedge-shaped.  Scales— 

cycloid  on  the  snout  and  below  the  eyes,  elsewhere  ctenoid.  Lateral-line  —makes  a  gi-adual  curve,  and  above 

the  commencement  of  the  anal  becomes  straight,  its  tubes  give  off  a  single  branch  on  either  side.  Colours— 

silvery  shot  with  gold  and  purple,  upper  half  of  first  dorsal  blackish :  soft  dorsal,  caudal,  and  anal  dark  externally, 
whilst  the  last  fin  has  a  darkish  basal  band. 

This  fish  appears  to  vary  considerably.  Burmese  and  Bengal  adult  spechnens  have  six  or  seven  ca3cal 

appendages,  and  an  eye  from  1/5  to  5^  in  the  length  of  the  head.  In  southern  Madras,  adults  have  nine  ca^cal 

appendages  and  an  eye  about  1/4  the  length  of  the  head.  Sciaina  (Corvina)  nasus,  Stemd.  Verh.  z.  b.  Ges. 
Wien,  1866,  p.  771,  t.  xv,  f.  1,  is  probably  this  species. 

*  Johnius  serratus,  Bl.  Schn.  p  76,  has  been  referred  to  this  fish,  it  came  however  from  Tranquebar  where  S.  cuja  is  not  found. 2  Ii  2 
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A  specimen  of  this  fish,  Gi  inches  in  length,  exists  in  the  Berlin  Museum,  it  was  received  from  Paris  Tvith 
the  label  Cormna  furcraia,  and  stated  to  have  come  from  the  Ganges.  The  true  Perca  furcn'M,  Lacep.  or  Corviiui 
fnrcnea,  Cuv.  and  Val.  is  described  and  figured  by  Steindachner  as  the  Pachyjpo'fs  furcrcBus  from  the  Brazils. 
(V'erh.  z.  b.  Ges.  Wien,  18GG,  p.  4,  t.  i.) 

Cantor's  specimen  of  Johnius  Dussumieri  (Catal.  p.  G4),  which  is  a  skin,  appears  to  me  to  be  identical 
with  the  foregoing,  but  its  anal  spine  is  a  little  short,  being  2^  in  the  length  of  the  head,  whilst  the  length  of  the 
base  of  its  anal  equals  4f  in  that  of  the  length  of  the  base  of  the  soft  dorsal.  Another  of  the  specimens  in  the 
British  Museum  seems  to  be  ,S'.  Vorileri.  The  species  I  formerly  (Fishes  of  Malabar,  p.  51)  described  as  Scicena Dussumieri  I  now  find  is  not  identical  with  that  species  (see  p.  192).  It  appears  so  doubtful  as  to  what  Corvina 
Dussumieri  (G.V.  v,  p.  119)  is,  that  I  have  omitted  it.  The  description  approaches  most  closely  to  that  of 
ScicBiia  sina  amongst  the  species  of  this  Genus  which  I  have  collected  in  Malabar. 

.ffaii'iai.— Throughout  the  larger  rivers  of  India  and  Burmah,  descending  to  the  sea  at  certain  seasons: it  attains  a  foot  in  length.     The  one  figui-ed  (an  adult)  is  from  the  Irrawaddi. 
7.    Sciffina  axillaris,  Plate  XLIII,  fig.  G. 

Corvina  axillaris.  Cuv.  and  Val.  v,  p.  113;  Belanger,  Voy.  Ind.  Orient.  Zool.  p.  S-DG;  Giinther,  Catal.  ii, 
p.  302 ;  Day,  Fish.  Malabar,  p.  53. 

B.  vii,  D.  10  I  ̂1^,  P.  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  p,  L.  tr.  G-7/14,  Ccec.  pyl.  9. 

Length  of  head  4-j  to  4i,  of  caudal  1/G,  height  of  body  3j  to  3|  in  the  total  length.  Eyes — diameter  1/4 
of  length  of  head,  3/4  to  1  diameter  from  end  of  snout,  and  1^  apart.  Dorsal  profile  more  convex  than  that  of 
the  abdomen.  Greatest  width  of  head  equals  half  its  length,  and  its  height  its  length  excluding  the  snout. 
Snout  not  overlapping  the  jaws,  the  jaws  of  about  equal  length  anteriorly  :  the  maxilla  reaches  to  below  the 
hind  edge  of  the  eye.  Vertical  limb  of  preopercle  serrated,  most  strongly  so  at  its  angle.  Two  opercular 
spines.  Distance  from  the  eye  to  the  maxilla  equals  two-thirds  of  the  diameter  of  the  orbit :  shoulder-flap  with 
smooth  edges.  No  open  glands  visible  across  the  snout  nor  lateral  lobes.  A  knob  below  the  symphysis  of  the 
lower  jaw  and  two  open  pores  behind  it  on  either  side.  Teeth — villiform,  with  an  outer  curved  row  of  rather 
strong  ones  in  the  premaxOlaries,  whilst  the  inner  row  in  the  lower  jaw  is  twice  as  strong  as  the  remainder. 

Fins — dorsal  spines  of  modei-ate  strength,  the  fourth  and  fifth  the  longest,  equal  to  2^-  in  the  height  of  the  body, 
and  1/3  longer  than  the  rays.  Pectoral  equals  the  head  excluding  the  snout.  Ventral  reaches  two-thirds  of  the 
way  to  the  anal,  its  first  ray  elongated.  Second  anal  spine  strong,  3/4  as  long  as  the  first  ray  and  equal  to  25  in 
the  height  of  the  body,  the  length  of  the  fins  base  equals  3^  in  that  of  the  soft  dorsal.  Caudal  wedge-shaped. 
Scales — cycloid  on  the  head  and  as  far  as  the  bases  of  pectoral  and  ventral  fins,  superiorly  they  extend  to  below 
the  middle  of  the  first  dorsal,  posterior  to  these  places  they  become  ctenoid.  Lateral-line — curves  to  opposite 
the  commencement  of  the  anal,  its  tubes  are  arborescent  posterioi'ly.  Co?0!«)'6'  — silvery  dashed  with  purple,  a 
black  spot  in  the  axilla  :  upper  two-thirds  of  the  first  dorsal  black,  and  a  dark  tinge  along  the  top  of  the  first 
portion  of  the  second  :  fins  greyish. 

Habitat. — Seas  of  India.  The  specimen  (figured  life-size)  from  Orissa,  was  taken  along  with  two  others, 
the  largest,  captui-ed  at  Madras  in  April,  1868,  was  a  female  Gi  inches  in  length,  and  full  of  well  developed  ova. 

8.    Scissna  albida,  Plate  XLIV,  fig.  4  and  G. 

Bola  coiljor.  Ham.  Buch.  Fish.  Ganges,  pp.  78,  3G8. 
Corvina  albida,  Cny.  and  Val.  v,  p.  93;  Belanger,  Voy.  Ind.  Zool.  p.  355;  Giinther,  Catal.  ii,  p.  304 ; 

Day,  Fish.  Malabar,  p.  54. 
Johnius  anei,  Blyth,  Proc.  Asi.  Soc.  Beng.  18G0,  p.  141  (not  Bloch). 
Corvina  Neilli,  Day,  Fish.  Malabar,  p.  55. 
Vella  hattelee  and  Karoom  hattelee,  Tam. 

B.  vii,  D.  9-10  I  ̂1^,  P.  18,  V.  1/5,  A.  -f-,  C.  17,  L.  1.  IMl,  L.  tr.  7/18,  dec.  pyl.  5. 

Length  of  head  3f  to  1/5,  of  caudal  1/6  to  1/7,  height  of  body  1/4  of  the  total  length.  Eyes — diameter  1/4 
in  the  young  to  1/7  in  the  adult*  in  the  length  of  head,  and  fi-om  1  to  1^  diameters  from  the  end  of  the  snout. 
Dorsal  and  abdominal  profiles  about  equally  convex  in  the  adult.  Greatest  width  of  head  equals  half  its  length, 
and  its  height  equals  its  length  excluding  the  snout.  Interorbitiil  space  very  slightly  convex  :  snout  not  overhang- 

ing the  mouth.  Jaws  equal  in  front,  or  the  upper  slightly  the  longer,  cleft  of  mouth  slightly  oblique,  the  maxilla 
reacliing  to  below  the  last  third  or  hind  edge  of  the  eye.  Preopercle  with  some  serrations  in  the  young  most 
developed  at  its  angle,  but  which  become  indistinct  in  the  adult.  Opercular  spines  intlistinct.  Three  pores  across 
the  front  of  the  snout :  the  free  edge  of  the  skin  of  the  snout  with  five  orifices  and  a  slight  lateral  lobe.  A  bluntish 
knob  below  the  symphysis  of  the  lower  jaw  behind  the  base  of  which  is  a  large  open  pore,  and  two  more  on  the 
side  of  either  ramus :  a  short  barbel  exists  between  the  central  pore  and  anterior  lateral  one,  and  a  very  minute 
one  at  the  posterior  pore.  Teeth — villiform  with  an  outer  row  of  large  curved  ones  in  the  premaxiUaries  :  whilst 
the  inner  row  in  the  lower  jaw  also  consists  of  enlarged  pointed  teeth.  Fins — dorsal  spines  increase  in  leng-th  to 
the  third  which  is  one-fourth  higher  than  the  rays,  and  equals  from  If  to  1/2  the  height  of  the  body.  Pectoral  as 
long  as  the  head  excluding  the  snout  and  a  little  longer  than  the  ventral,  which  latter  reaches  half  way  to  the  anal. 
Second  anal  spine  strcmg,  nearly  as  long  as  the  first  ray  and  equal  to  1/2  or  2/3  the  height  of  the  body.     Caudal 

*  Specimens  8  inches  long  liiive  the  diameter  of  the  ore  1/4  in  the  length  of  the  head,  45  at  11  inches  :  5 J  at  15  inches,  and 
1/7  in  very  large  ones.    This  atrfi]jli)'  is  not  peculiar  to  this  species. 
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wedge-shaped  in  the  young,  rounded  in  the  adult.  Scales — cycloid  on  head,  elsewhere  ctenoid,  fine  ones  covering 
the  bases  of  the  soft  dorsS  and  anal,  and  in  the  adult  the  whole  of  the  caudal  fin ;  those  anterior  to  the  base  of 

the  first  dorsal  fin  are  much  smaller  than  those  posteriorly.  Lateral-line — becomes  straight  opposite  the  anal  tin  : 
the  tubes  are  arborescent  posteriorly.  Colours — silvery,  with  a  light  streak  along  each  row  of  scales,  the  first 
dorsal  in  the  young  with  a  black  interspinous  membrane,  but  only  having  a  black  outer  edge  in  the  adult : 
second  dorsal  stained  gray  at  the  upper  third.  A  dark  bluish  mark  on  the  opercles,  most  distinct  in  the  young. 
Ventral,  anal,  and  caudal  yellowish. 

In  Indian  specimens  there  are  as  a  rale  only  nine  spines  in  the  first  dorsal  fin,  and  the  first  of  these  is  very 
short. 

The  two  figures  show  the  marine  form  (fig.  4)  at  83-  inches  in  length,  the  tail  is  longer  and  the  colours 

much  lighter.  Fig.  6  is  the  estuary  species  as  found  ofi'  Calcutta,  the  back  is  dark  and  the  lower  surface  brilliant 
golden  :  a  dark  spot  on  the  asUla. 

Habitat. — Seas  of  India  (China  ?)  :  termed  Sape  katele  at  Pondicherry.  It  is  a  common  species,  but  not 
in  much  esteem  for  the  table,  it  attains  at  least  3  feet  in  length. 

9.    Sciasna  diacanthus. 

hutjarms  diacanthus,  Lacep.  iv,  pp.  195,  244. 
Labrus  nella  katchelee,  Russell,  ii,  p.  11,  pi.  115. 
Labrus  katchelee,  Russell,  ii,  p.  12,  pi.  IIG  (young). 
Bola  chaptis.  Ham.  Buch.  Fish.  Ganges,  pp.  77,  3G8,  pi.  10,  f.  25. 
Johiius  cataleus,  Cuv.  and  Val.  v,  p.  128 ;  Blyth,  J.  A.  S.  of  Beng.  1860,  p.  141. 
Johnius  chaptis,  Cuv.  and  Val.  v,  p.  130  ;  Blyth,  J.  A.  S.  of  Beng.  18G0,  p.  141. 
Gorvina  catalea,  Cuv.  and  Val.  v,  p.  128 ;  Belanger,  Voy.  Ind.  Orient,  p.  300  ;  Richards.  Ich.  China, 

p.  226 ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  131 ;  Bleeker,  Scisen.  p.  18. 
Corvina  platycephala,  Cuv.  and  Val.  v,  p.  132. 
Seicena  macidata,  Gray  and  Hardw.  111.  Ind.  Zool.  ii,  p.  89,  f.  1  (young). 
Johnius  diacanthus.  Cantor,  Catal.  p.  67 ;  Bleeker,  Java,  p.  326  ;  Kner,  Novara  Fische,  p.  133. 
Johnius  Valeiiciennei,  Eyd.  Soul.  Voy.  Bonito,  i,  p.  150,  t.  i,  f.  2. 
Johnius  maculatus,  Blyth,  J.  A.  S.  of  Beng.  1860,  p.  141. 
Seicena  diacanthus,  Giinther,  Catal.  ii,  p.  290. 
Pseudoscicena  diacanthus,  Bleeker,  Mem.  Scien.  1874,  p.  27. 

B.  vii,  D.  10  I  ̂1^,  P.  18-19,  V.  1/5,  A.  f,  C.  17,  L.  I.  &  L.  tr.  7/18,  Ca3c.  pyl.  8. 

Length  of  head  1/4  to  4^,  of  caudal  1/6,  height  of  body  4^  to  1/5  of  the  total  length.  Eyes — 
diameter  4-1-  to  1/6  of  length  of  head,  Ii  to  l-i-  diameters  from  end  of  snout,  and  also  apart.  Greatest  width  of 
the  head  equals  If  in  its  length,  and  the  height  equals  its  length  excluding  the  snout.  Snout  slightly  inflated, 
upper  jaw  a  little  the  longer,  cleft  of  mouth  oblique,  the  masUla  reaches  to  below  the  last  third  of  the  orbit.  Thu 
distance  from  the  eye  to  the  upper  jaw  equals  2/3  of  the  diameter  of  the  orbit.  Margin  of  preopercle  crenulated 
in  the  adult,  in  the  immature  the  angle  is  denticulated :  two  opercular  points.  Snout  with  three  open  pores 
across  its  base,  and  three  openings  along  the  free  edge  of  the  skin,  but  no  lateral  lobe.  Five  open  pores  under 

the  symphysis  of  the  lower  jaw.  Shoulder-flap  flnely  serrated.  Teeth — villiform  in  either  jaw,  with  an  outer  row 
of  curved,  conical,  and  distantly  placed  ones  in  the  premaxillaries,  and  an  inner  enlarged  row  in  the  mandibles. 
Pins  —dorsal  spines  weak,  increasing  in  length  to  the  third  and  fourth  which  are  1/4  higher  than  the  rays,  and 
2  to  2i  in  the  height  of  the  body.  Pectoral  equals  the  length  of  the  head  behind  the  middle  of  the  eyes. 
Ventral  reaches  nearly  half  way  to  the  base  of  the  anal.  Second  anal  spine  moderately  strong,  at  least  half  as 
long  as  the  rays  and  equal  to  2f  in  the  length  of  the  head  :  the  length  of  the  base  of  the  fin  equals  1/3  to  2/7  of 
the  base  of  the  soft  dorsal.  Caudal  wedge-shaped.  Scales — ctenoid  except  on  the  snout  and  below  the  eyes. 
Lateral-line — becomes  straight  above  the  end  of  the  anal  fin,  the  tubes  are  arborescent  posteriorly.  Colours — 
brownish-gray  shot  with  silver  along  the  back,  which  below  the  lateral-line  gradually  fades  to  dull  sQvery-gray, 
head  of  the  same  colour  glossed  with  purple.  Fins  yellowish,  with  black  dots.  Eyes  golden.  In  the  immature 
as  up  to  a  foot  and  a  half  in  length  or  even  more,  the  fins  are  grayish  with  dark  edges,  and  the  dorsal  has  two 
rows  of  dark  spots  :  the  caudal  also  has  black  spots  and  a  black  edge.  In  still  younger  specimens  the  back  and 
upper  half  of  the  body  has  many  black  spots,  and  the  young  are  as  a  rule  vertically  banded. 

Russell  observes  that  his  plate  116,  or  the  maculata,  Gray  and  Hard,  was  believed  by  the  fishermen  to  be 
the  female  :  I  have  dissected  many  males  however  having  this  form  of  colour. 

Hcdiitat.Se&a  of  India  to  the  Malay  Archipelago  and  China,  attaining  at  least  5  feet  in  length:  it 
ascends  tidal  rivers  and  estuaries,  and  is  found  in  the  Hooghly  as  high  as  Calcutta. 

10.    Scisena  aneus,  Plate  XLV,  fig.  5. 
Johnius  aneus,  Bloch,  t.  357. 
Corvina  anei,  Cuv.  and  Val.  v,  p.  131. 
?  Corvina  sina,  Schleg.  Fauna  Japon,  p.  58,  pi.  24,  f.  2  (not  Cuv.  and  Val.) 
Otolithus  macrophthalmus,  Bleeker,  Sciaana,  p.  16,  and  Java,  Gen.  et  Spec.  nov.  p.  93. 
Seicena  macropjhthalmus,  Giinther,  Catal.  ii,  p.  291. 
Otolithus  aneus.  Day,  Proc.  Zool.  Soc.  1867,  p.  939. 
Corvina  macrophtludmus,  Bleeker,  Bintang,  p.  292. 
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Pseudonclann  maa-opJifliahnus,  Bleekcr,  Mem.  Scien.  187-1,  p.  21. 
Pennah,  Tarn.  :   Chal-hw-n-dah,  Andam. 

B.  yii.  D.  10  I  ̂]^,  P.  18,  V.  1/5,  A.  f-,  C.  17,  L.  1.  M,  L.  tr.  8-9/18,  Ctec.  pyl.  10. 

Length  of  bead  3f  to  1/4,  of  caudal  1/7  to  1/8,  height  of  body  1/4  to  4'-  in  the  total  length.  Ei/es~ 
diameter  1/4  to  4^  in  the  length  of  head,  1  to  l^  diameters  from  end  of  snout  and  also  apart.  Greatest  width 

of  head  equals  4/7  of  its  length,  and  the  height  equals  its  length  behind  the  posterior  nostril.  Interorbital 

space  nearly  flat,  snout  not  overhanging  the  mouth,  the  lower  jaw  the  longer.  Cleft  of  mouth  oblique, 
the  maxilla  reaches  to  below  the  middle  of  the  eye  :  the  distance  between  the  eye  and  the  upper  edge  of  the 

maxilla  equals  from  1/2  to  3/4  of  the  diameter  of  the  orbit.  Nostrils  large  and  opposite  the  upper  third  of  the 

orbit.  Preopcrcle  finely  but  -n-idely  serrated  along  both  limbs,  its  lower  edge  very  strongly  serrated  in  the 

young  :  two  opercular  spines.  Shoulder-flap  entire.  A  small  pore  on  either  side  of  the  snout  just  above  the 

free  edge  of  the  skin.  A  small  open  pore  on  either  side  of  the  symphysis  of  the  lower  jaw  on  its  under 

sm-face.  Teeth — villiform  in  the  upper  jaw,  -with  an  outer  conical  row  of  distantly  placed  ones  becoming  canine- 

like near  the  sj-mphysis.  In  the  lower  jaw  an  internal  row  of  distantly  placed  conical  teeth  having  a 
few  vUliform  ones  between  or  external  to  them.  Fins — dorsal  spines  of  moderate  strength,  the  second  to  the 

fifth  the  longest,  one-third  higher  than  the  rays,  and  equal  to  from  1/2  to  2-1-  in  the  height  of  the  body. 

Pectoral  equals  the  length  of  "the  head  excluding  the  snout.  Ventral  scarcely  reaches  half-way  to  the  vent. 
Second  anal  spine  weak,  and  from  3/4  to  1  diameter  of  the  orbit  in  length,  the  length  of  the  base  of  the  fin 

equals  from  1/4  to  4^  in  that  of  the  soft  dorsal.  Caudal  slightly  rounded,  cut  square,  or  even  a  little  emarginate. 

Scales — cycloid  except  in  the  posterior  portion  of  the  body  where  they  are  feebly  ctenoid.  Lateml-line--tubes. 
become  arborescent  posteriorly.  Air-vessel — oval  with  about  30  lateral  processes  on  either  side  and  extending  the 

whole  length  of  the  abdomen.  Dr.  Ogg,  chemical  examiner  at  Madras  (18G7),  found  the  isinglass  very  inferior. 

Colours — sUvery-gi-ay,  becoming  dull  white  along  the  abdomen  :  first  dorsal  black  tipped  or  stained  with  dark  gray : 

second  dorsal  grayish,  lightest  along  its  centre.    Pectoral,  ventral,  and  anal  yellowish.    Caudal  tipped  with  gray. 
In  the  Museum  at  Paris  there  is  a  specimen  labelled  as  above  and  brought  from  Batavia  by  M.  Raynaud. 

Eabitat.—Seas  of  India  to  the  Malay  Archipelago,  it  is  very  common  at  Madras  up  to  8  or  9  inches  in 

length.     It  is  not  rare  at  Bombay  or  the  Andamans  :  the  specimen  figured  is  b^  inches  long  and  from  Madras. 

11.    Sciffina  maculata. 

Johmus  maculatus,  Bl.  Schn.  p.  75 ;  Cantor,*  Catal.  p.  GS  (not  sjTion.) ;  Blyth,  J.  A.  S.  of  Beng.  1860, 
p.  141  (not  syn.). 

Perca  sari-kuUah,  Russell,  Fish.  Vizag.  ii,  p.  17,  pi.  123. 
Corvina  maculata,  Cuv.  and  Val.  v,  p.  126  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  132. 
Scicena  maculata,  Giinther,  Catal.  ii,  p.  291 ;  Day,  Fish.  JSIalabar,  p.  50. 
Cooroowa  and  Vari  katchelee,  Tam. :   Cutlah,  Mai.  :  Taan-tah,  Bel. 

B.  vii,  D.  10  I  ,3!^,  P.  18,  V.  1/5,  A.  f,  C.  17,  L.  1.  t||t,  L.  tr.  8/16,  Csec.  pyl.  8. 

Length  of  head  3^  to  3|,  of  caudal  from  1/5  to  1/6,  height  of  body  3^  to  1/4  of  the  total  length.  Eyes- 
diameter  4i  to  1/5  of  length  of  head,  1}  diameters  from  end  of  snout,  and  1  apart.  Width  of  head  equals  1/2 

its  length,  and  its  height  4/5  of  the  same  extent.  Upper  jaw  overlapping  the  lower,  and  being  itself  overhung  by 

the  snout  :  the  maxilla  reaches  to  below  the  middle  or  last  thii-d  of  the  eye.  Preopercle  with  about  six  widely 

separated  but  rather  strong  denticulations  at  its  angle,  and  its  lower  border  crenulated  in  the  young: 

opercle  with  two  rather  obtuse  spines.  Shoulder-flap  serrated.  A  transverse  row  of  four  pores  across  the 

snout,  the  free  edge  of  the  skin  with  five  orifices  and  a  lateral  lobe.  A  central  pore  below  the  mandibular 

symphysis,  having  two  more  on  either  side  of  it.  Teei/i— villiform  in  the  upper  jaw  with  an  outer  row  of 

conical  curved  ones  most  developed  near  the  median  line  :  in  the  lower  jaw  villiform  in  several  rows  above  the 

symphysis,  whilst  laterally  the  inner  row  consists  of  curved,  enlarged  teeth,  and  the  outer  villiform  ones  soon 

disappear.  Fins— dovsnl  spines  of  moderate  strength,  the  third  to  the  seventh  being  the  longest  and  equal  to 

half  the  height  of  the  body  and  one-third  higher  than  the  second  dorsal  fin.  The  pectoral  equals  the  length  of 

the  head  excluding  the  snout.  Ventral  reaches  half  way  to  the  vent,  its  outer  ray  prolonged.  Second  anal 

spine  2/3  as  long  as  first  ray,  and  equals  about  1/3  of  the  height  of  the  body,  length  of  the  base  of  the  fin 

1/4  of  that  of  the  soft  dorsal.  Caudal  wedge-shaped  in  the  young,  becoming  more  obtuse  m  the  adult. 

Scales— ctenoid,  except  on  the  cheeks.  Lateral-Une—cvLTYes  to  below  the  middle  of  the  soft  dorsal  when 

it  proceeds  straight,  the  tubes  have  usually  a  single  branch  on  either  side.  Air-vessel— ^ith  14  or  15  lateral 

processes  on  either  side,  each  having  two  or  three  insertions.  Co;c/!tre— silvery-gray,  abdomen  whitish,  cheeks 

tinged  with  golden.  Five  broad  black  bands,  sometimes  interrupted,  extend  over  the  back,  the  first  from  the 

nape  passes  backwards  and  downwards,  and  shortly  after  crossing  the  lateral-line  abruptly  tei-minates.  The 
second  commenciug   opposite  fi-om  the  fifth  to  the  seventh  dorsal  spines  passes   backwards  and   downwards, 

*  The  species  termed  Johnius  maculatus,  var.  by  Cantor,  (Catal.  p.  68),  is  still  present  in  the  British  Mnsenm,  it  has  been 

termed  by  Bleeker  (Mem.  Scien.  1874,  p.  51)  J.  Cantori.  I  would  here  add  to  Cantor's  description  the  followin;;  remarks  from  his 
tyjic.  Height  of  head  equals  its  length  excluding  the  snout  :  the  distance  from  the  eye  to  the  upper  jaw  equals  three-tourths  ot 
a  diameter  of  the  orbit.  Teeth— im  enlarged  outer  row  in  the  upper  jaw:  solely  villiform  ones  in  the  lower,  fms— longest  spmes  of 
first  dorsal  fin  one-third  higher  than  the  ravs  and  equal  to  3/5  of  the  height  of  the  body.  Second  anal  spine  nearly  as  long  as  the  hrst 

ray  and  equals  the  length  ot  the  postorbitaf  portion  of  the  head,  length  of  the  base  of  the  anal  fin  equals  4i  in  that  of  the  soft  dorsal. 
;Sca!es— ctenoid,  e.xcept  on  the  snout  and  below  the  eyes  ;  48  rows  along  the  lateral  line,  50  above  it,  and  45  below  it. 
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tenninating  opposite  the  middle  of  the  ventral  fin.  The  third  arising  opposite  the  second  and  third 
dorsal  rays  or  between  the  two  dorsal  fins  passes  downwards  parallel  to  the  second  band.  The  fonrth  com- 

mences below  the  centre  of  the  second  dorsal  and  descends  to  the  lateral  line  :  the  fifth  taking  the  same  course 
is  below  the  la.st  few  dorsal  rays  :  occasionally  there  is  a  sixth  over  the  free  portion  of  the  tail.  Upper 
two-thirds  of  first  dorsal  stained  black,  becoming  more  indistinct  with  age  :  caudal  slightly  tinged  with  black, 
the  other  fins  yellowish. 

Eahitat. — Seas  of  India,  attaining  at  least  a  foot  in  length,  it  is  not  considered  good  eating. 

B.     No  enlarged  inner  row  of  teeth  in  the  lower  jaw  (Johiius). 

12.    Sciasna  Belengeri,  Plate  XLIV,  fig.  5. 

Spams,  Russell,  Fish.  Vizag.  ii,  p.  8,  pi.  cxi. 
Corvina  Belengeri,  Cuv.  and  Val.  v,  p.  120 ;  Giinther,  Catal.  ii,  p.  303  ;  Day,  Fish.  Malabar,  p.  54. 
?  Corvina  lohata,  Cuv.  and  Val.  v,  p.  122,  pi.  cvii ;  Giinther,  Catal.  ii,  p.  304 ;  Day,  Fish.  Malabar,  p.  55. 
Corvina  Eulilii,  Cuv.  and  Val.  v,  p.  121  :  Bleeker,  Sciffin.  p.  18,  and  Enum.  Pise.  p.  35. 
Johnius  Belengeri,  Cantor,  Catal.  p.  65  ;  Kner,  Novara  Fische,  p.  133 ;  Bleeker,  Memoire  Scienoid. 

1874,  p.  46. 
Tooroo  kattelee,  Tam. 

B.  vii,  D.  9  I  ̂l^,  P.  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  Jx_,  L.  tr.  6/14,  C^c.  pyl.  5. 

Length  of  head  4|  to  4|,  of  caudal  5^,  height  of  body  1/4  to  4J  in  the  total  length.  .E^^/es— diameter  3^- 
to  3f  in  the  length  of  head,  nearly  1  diameter  from  end  of  snout,  and  1  apart.  Heightof  head  equals  its 
length  without  the  snout  or  behind  front  nostril,  and  its  thickness  equals  from  IJ  to  If  in  its  length.  Snout 
rounded,  overhanging  the  upper  jaw  which  last  is  in  advance  of  the  lower.  The  maxilla  reaches  to  below  the 
middle  of  the  eye  :  cleft  of  mouth  almost  horizontal.  Preopercle  serrated,  most  coarsely  so  at  its  angle  and 
along  its  horizontal  limb  :  two  opercular  spines.  The  distance  between  the  eye  and  the  upper  edge  of  the  maxilla 
equals  1  diameter  of  the  orbit.  Snout  with  three  open  pores  across  its  base  :  the  free  edge  of  the  skin  has  one 

central  and  a  second  opening  on  either  side  dividing  it  into  four  lobes  :  five  rather  small  open  pores  on  the  lower 

jaw.  Teeth — villiform  in  both  jaws  with  an  outer  row  of  enlarged  and  curved  ones  in  the  upper.  Fins — dorsal  fin 
having  as  a  rule  only  9  spines,  the  first  of  which  is  very  short  :  the  second  and  third  equal  from  2/3  to  1/2  the 

height  of  the  body,  and  are  1/3  higher  than  the  rays.  Pectoral  as  long  as  the  head  excluding  the  snout. 
Ventral  reaches  half  way  to  the  anal,  its  outer  ray  prolonged.  Second  anal  spine  from  a  little  above  1/2  to  2/3 

the  height  of  the  first  ray,  and  from  2  j  to  2/5  of  that  of  the  body  :  leng-th  of  base  of  the  fin  equal  to  1/4  of  that 
of  the  soft  dorsal.  Caudal  wedge-shaped.  Scales — ctenoid  except  on  snout  and  below  the  eyes  where  they  are 

cycloid  :  they  form  a  thick  covering  for  the  base  of  the  soft  dorsal  fin.  Lateral-line— cm-ves  to  opposite  the  end 

of  anal  where  it  becomes  straight,  at  first  it  is  indistinct :  the  tubes  with  one  or  two  branches.  Air-vessel—"  each 
side  has  ten  branching  processes,  shorter,  however,  and  apparently  placed  at  a  greater  distance^  from  each  other 
than  in  /.  Vussumieri.  The  three  posterior  pairs  are  much  longer  than  the  preceding,  the  eighth  and  ninth 

bipartite,  the  tenth  pair  is  undivided,  pointed."— (Cantor.)  CoZowre— dark-gi-ay,  dorsals,  anal,  and  caudal  almost 
black  :  a  dark  blotch  on  the  opercle  :  some  specimens  are  much  lighter.  I  have  also  a  specimen  5^  inches  long marked  as  in  S.  lohata. 

Out  of  16  specimens  from  the  coasts  of  India  I  find  none  with  more  than  9  dorsal  spines.  Kaaer  gives 

8  cEecal  appendages,  which  are  also  said  to  exist  in  S.  lohata,  C.  V.,  but  I  have  never  found  above  five  in  this 
species. 

Eahitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond  :  is  much  more  common  on  the  Western 
coast  of  India  than  in  the  Bay  of  Bengal.     The  specimen  figured,  life-size,  is  from  Bombay. 

13.    Sciaena  semiluctuosa. 

Corvina  semiluctuosa,  Cuv.  and  Val.  v,  p.  97,  p.  106  ;  Jerdon,  M.   J.   L.  and  Sc.   1851,  p.  132  ;  Giinther, 
Catal.  ii,  p.  304 ;  Day,  Fish.  Malabar,  p.  53. 

Johnius  semihictuosa,  Kner,  Novara  Fische,  p.  134. 
SuTclcun,  Belooch. 

B.  vii,  D.  10  I  ̂ii^:,  P.  19,  V.  1/5,  A.  f,  C.  17,  L.  1.  tvIo,  L.'  tr.  8-9/25,  Csec.  pyl.  7-8. 
Length  of  head  2/7  to  1/4,  of  caudal  1/6  to  1/7,  height  of  body  2/7  to  1/4  of  the  total  length.  Eyes— 

diameter  4^  to  1/6  of  length  of  head,  1  to  2  diameters  from  the  end  of  snout,  and  1  to  1^  apart.  Greatest 

width  of  head  equal.?  4/7  of  its  length,  the  height  its  length  without  the  snout.  Upper  profile  of  head  rather 

convex :  snout  a  little  inflated.  Upper  jaw  rather  longer  than  the  lower,  the  maxilla  extends  to  below  the 

middle  of  the  orbit.  Edge  of  preopercle  crenulated  :  two  blunt  opercular  points.  Three  open  pores  across  the 

base  of  the  snout,  five  more  along  the  free  margin  of  the  skin,  and  a  small  lateral  lobe.  Five  pores  under 

the  symphysis  of  the  lower  jaw.  Teef/i— villiform  in  either  jaw,  with  an  enlarged,  curved,  external  row  in  the 

premaxillaries,  and  a  few  outer  enlarged  ones  above  the  symphysis  of  the  mandibles.  Fvns — dorsal  spmes  weak, 
the  third  the  longest,  being  1/3  higher  than  the  rays  and  equal  to  3/7  of  the  height  of  the  body.  Pectoral  as 

long  as  the  head  behhul  the  middle  of  the  eyes.  Ventral  reaches  half  way  to  the  anal,  its  first  ray  prolonged. 

Second  anal  spine  stronsj,  nearly  3/4  as  high  as  the  first  ray  and  equal  to  3/7  of  the  height  of  the  body, 

the  length  of  the  base  "of  the  fin   equal  to  4i   in  that  of  the  soft  dorsal.     Caudal  wedge-shaped  or  rounded. 
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Air-vessel — simple.  Ccecal  wppendages — seven  or  eight,  the  longest  equals  about  3  diameters  of  the  orbit. 
Scales — ctenoid  except  on  the  snout  and  below  the  eyes  :  the  base  of  the  soft  dorsal  fin  thickly  scaled. 
Lateral-line — tubes  have  short  branches.  Coheirs — deep  gray  with  a  blackish  band  running  along  the  centre  of 
each  row  of  scales  :  head  glossed  with  purple  :  fins  deep  black.  In  young  specimens  the  lines  along  the  rows 
of  scales  are  very  faint. 

Habitat. — Seas  of  India  to  China,  very  common  at  Bombay  along  the  coasts  of  Sind  and  Beloochistan. 

Jerdon  obsei-ves,  "I  have  only  seen  this  species  on  the  Malabar  coast."  I  have  never  obtained  it  either  along  the 
Bay  of  Bengal :  the  largest  specimen  I  found  was  18  inches  in  length. 

14.    Sciffina  glaucus,  Plate  XLVI,  fig.  2. 

Sciccna  Dussumieri,  Day,  Fish.  Malabar,  p.  h\,  (not  Cuv.  and  Val.) 

B.  vii,  D.  10  I  ̂>3o,  P.  16,  V.  1/.5,  A.  A,  C.  17,  L.  1.  ii,  L.  tr.  6/18. 

Length  of  head  4^  to  4i,  of  caudal  7-|,  height  of  body  4^  in  the  total  length.  Eijes — diameter  3j  to  4i- 
in  length  of  head,  1^  diameters  from  end  of  snout  and  also  apart.  Greatest  width  of  head  equals  half  its  length, 
the  height  equals  its  length  without  the  snout.  Snout  rounded  and  slightly  overhanging  the  jaws,  the  upper  of 
which  overlaps  the  lower :  the  upper  jaw  at  its  highest  point  is  not  on  a  level  with  the  lower  edge  of  the  orbit. 
Distance  between  eye  and  upper  jaw  ecjuals  3/4  of  a  diameter  of  the  orbit.  Preopercle  with  distinct  and  widely 
separated  denticulations  most  developed  at  the  angle  :  oporcle  with  two  spines.  Shoulder-flap  entire.  Snout  with 
three  pores  across  its  base,  and  five  along  its  free  border  which  has  a  distinct  lateral  lobe.  Five  open  pores 
below  the  symphysis  of  the  lower  jaw.  Teeth — vUliform  in  both  jaws,  with  an  outer  enlarged  row  of  somewhat 
conical  ones  in  the  premaxillaries.  Fins — dorsal  spines  moderately  strong,  the  highest  equal  to  If  in  the  height 
of  the  body  and  nearly  twice  as  high  as  the  rays.  Pectoral  falciform,  as  long  as  the  head  excluding  the  snout. 
Ventral  reaches  1/2  way  to  the  anal,  its  outer  ray  prolonged.  Second  anal  spine  rather  strong,  from  1/2  to 
2/3  as  high  as  the  first  ray  and  equal  from  2^  to  2^-  in  the  height  of  the  body,  the  extent  of  its  base  equals  2/9  that 
of  the  soft  dorsal.  Caudal  rounded  or  wedge-shaped.  Scales — cycloid  on  snout,  cheeks,  and  anterior  portion  of  the 
chest,  ctenoid  from  beliind  the  preopercle  on  the  upper  surface  of  the  head  from  above  the  middle  of  the  eye ; 
27  rows  between  snout  and  base  of  first  dorsal  fin.  Lateral-line — becomes  straight  above  the  middle  of  the 

anal  fin :  tubes  with  one  or  two  branches  on  either  side.  6'oZoitrs— grayish-green  along  the  back,  becoming  silvery 
below,  a  difii'used  bluish  blotch  on  the  opercles  :  a  dark  spot  at  base  of  pectoral,  most  distinct  posteriorly, 
everywhere  fine  brown  spots.  First  dorsal  nearly  black  :  upper  two-thu-ds  of  second  dorsal  dark,  due  to  fine 
spots,  caudal  and  last  half  of  pectoral  grayish  from  the  same  cause. 

This  species  in  its  proportions  closely  resembles  S.  carutta,  but  may  be  distinguished  lay  wanting  the  light 
tint  along  the  lateral  line,  by  having  a  much  stronger  and  longer  second  anal  spine,  and  by  most  of  the  scales 
being  ctenoid  instead  of  cycloid. 

Amongst  my  collection  from  the  Andamans  exists  a  species  (?)  having  a  close  relationship  to  S.  cjlaucus, 
and  which  may  be  a  variety.  It  diflTors  in  that  it  has  D.  11  |  ■^^,  L.  r.  f{j.  Eyes,  diameter  3|  in  the  length  of  the 
head,  1  diameter  from  the  end  of  snout.  Scales — cycloid  on  snout  and  below  the  eyes,  everywhere  else  ctenoid. 
The  extra  dorsal  spine  may  be  an  anomaly,  but  the  character  of  the  scales  suggests  a  doubt  if  the  species  are  the 
same.  Cui-iously,  I  have  a  specimen  from  Orissa  exactly  resembling  the  typical  glaucus,  except  that  it  has  ctenoid 
scales  as  in  the  Andamanese  variety. 

Habitat. — Seas  of  India,  very  common  at  Bombay,  where  it  attains  a  large  size.  Its  air-vessel,  which  is 
simOar  to  that  of  S.  sina,  is  collected  at  the  same  places,  and  the  two  species  have  the  same  native  names. 

15.    Scisena  carutta,  Plate  XLIV,  fig.  1. 

Johnius  carutta,  Bloch,  t.  3-56  ;  Cantor,  Catal.  p.  66  ;  Bleeker,  Scia3noidcs,  p.  48. 
Corvina  carutta,  Cuv.  and  Val.  v,  p.  124  ;  Giinther,  Catal.  ii,  p.  302  ;  Day,  Fish.  Malabar,  p.  -53. 
Corvina  carouna,  Cuv.  and  Val.  1.  c.  p.  125. 

B.  vii,  D.  10  I  ̂l^,  P.  17,  V.  1/5,  A.  f,  C.  17,  L.  I.  ||,  L.  tr.  5-6/18. 

Length  of  head  1/4  to  4f ,  of  caudal  1/7,  height  of  body  1/4  of  the  total  length.  Eyes — diameter  1/4  of 
length  of  head,  1^  diameters  from  end  of  snout  and  also  apart.  Greatest  width  of  head  equals  2/3  of  its  length, 
its  height  equals  its  length  excluding  the  snout.  Snout  inflated  overhanging  the  upper  jaw,  which  slightly 
overlaps  the  lower,  the  maxilla  reaches  to  below  the  middle  of  the  eye :  the  distance  between  the  eye  and  the 
upper  edge  of  the  maxilla  equals  that  of  the  diameter  of  the  orbit :  cleft  of  mouth  nearly  horizontal.  Preopercle 
crennlated,  more  especially  along  its  lower  border :  opercle  with  two  weak  spines.  A  row  of  pores  across  the 
snout :  5  along  the  edge  of  its  free  border,  and  a  lateral  lobe.  A  central  pore  beneath  the  symphysis  of  the 
mandible  having  two  more  on  either  side  of  it.  Teeth — villiform  in  both  jaws,  a  few  of  the  outer  row  and  in 

the  anterior  portion  of  the  premaxillaries  being  enlarged,  somewhat  conical  but  scarcely  curved.  Ftus — dorsal 
spines  weak,  the  second  and  third  the  longest,  1/3  higher  than  the  rays  and  equal  to  1/2  the  height  of  the  body. 
Pectoral  as  long  as  the  head  excluding  the  snout.  Ventral  reaches  half  way  to  the  vent,  its  outer  ray  elongated. 
Second  anal  spine  weak,  nearly  2/3  as  high  as  the  first  ray,  and  2/7  to  2/5  of  the  length  of  the  head.  Caudal 
rhomboidal.  Scales — mostly  cycloid,  a  few  ctenoid  at  the  centre  of  their  free  edge  between  the  pectoral  fin 
and  lateral-line :  the  ctenoid  portion  of  the  scale  is  only  in  a  little  patch  about  the  middle  of  its  free  edge. 
Those  on  the  head  as  large  as  those  on  the  body.  Lateral-line — curves  gradually  until  above  the  end  of  the  anal 
fin   when  it  becomes   straight,   its   tubes   have   short  branches.      Air-vessel — with   several   lateral   branching 
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attacliinents.  Colours — purplish-brown  due  to  numerous  fine  dots,  but  becoming  golden  in  the  lower  fourth  of 
the  body,  its  lateral-Une  is  generally  lighter  than  the  contiguous  parts.  Head  glossed  with  purple.  First  dorsal 
fin  dark,  the  others  with  gray  edges. 

Jerdon  observes,  M.  J.  L.  and  Se.  1851,  p.  132,  that  this  fish  is  more  abundant  on  the  Malabar  coast 

than  at  Madras,  but  I  find  on  referring  to  Sir  W.  Elliot's  drawings  that  he  has  marked  one  as  Gorvina  carutta, 
and  which  he  observes  equals  Russell's  cxi.  or  S.  Belengeri. 

I  have  two  specimens  from  the  Malabar  coast  that  appear  to  be  Gorvina  caroima,  Cuv.  and  Val.  (v.  p.  125). 
They  are  gray  and  have  merely  an  indistinct  trace  of  the  light  line  along  the  lateral-line,  so  well  marked  in 

iS'.  carutta.  Irrespective  of  this  however,  all  the  scales  (except  those  on  the  snout  and  below  the  eyes)  are 
strongly  ctenoid,  ofi'ering  a  marked  contrast  to  carutta,  and  the  second  anal  spine  is  from  1/4  to  4-^  in  the  length 
of  the  head.     Otherwise  I  am  unable  to  discover  any  difference. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago,  it  attains  nearly  a  foot  in  length.  The  specimen 
figured  is  8  inches  in  length,  and  from  Madi-as. 

16.     Scisena  osseus,  Plate  XLVI,  fig.  3. 

B.  vii,  D.  10  I  Jf,  P.  18,  V.  1/5.  A.  f,  C.  17,  L.  1.  M  L.  tr.  6/15. 

Length  of  head  4^,  of  caudal  1/6,  height  of  body  4i  in  the  total  length.  Ei/es — diameter  1/5  of  length  of 
head,  1-|-  diameters  from  end  of  snout,  and  1^  apart.  The  greatest  width  of  the  head  equals  its  post-orbital  length ; 
its  height  equals  its  length  behind  the  front  nostril.  Snout  obtuse,  not  inflated,  the  dorsal  profile  above  the  eyes 
is  a  little  concave  :  cleft  of  mouth  oblique,  the  anterior  extremity  of  the  lower  jaw  being  on  a  level  with  the 
l(3wer  edge  of  the  eye.  The  maxilla  reaches  to  below  the  hind  edge  of  the  orbit ;  the  upper  jaw  scarcely  overlaps 
the  lower.  The  distance  from  the  eye  to  the  upper  jaw  nearly  equals  one  diameter  of  the  orbit.  Preopercle 
rather  strongly  denticulated  in  its  whole  extent.  Two  operciilar  spines.  Shoulder-flap  serrated.  Three  small 
pores  across  the  snout,  and  five  along  the  free  edge  of  the  skin  but  no  lateral  lobe.  Two  small  central  pores 
below  the  symphysis  of  the  lower  jaw  and  two  more  large  ones  laterally  and  posteriorly.  Teetli — villiform  in 
both  jaws  with  an  outer  enlarged  row  in  the  premaxillaries.  Fins — first  dorsal  spine  very  short,  the  second  and 
thu'd  of  equal  length,  the  foui-th  the  longest  but  only  slightly  higher  than  the  posterior  rays,  and  2  l  in  that  of 
the  body.  Pectoral  as  long  as  the  head  behind  the  middle  of  the  eyes.  Ventral  reaches  halfway  to  the  vent. 
Second  anal  spine  weak,  about  1/2  as  long  as  the  first  ray  and  equal  to  l/4of  the  length  of  the  head.  Caudal  wedge- 
shaped.  Scales — cycloid  on  head  and  chest,  ctenoid  on  the  body.  Lateral-line— iorvus  a  well  marked  curve  to 
above  the  front  edge  of  the  anal  fin  :  tubes  very  distinct,  and  giving  off  one  short  branch  on  either  side.  Colours 
— brownish-gray  or  stone-coloured  along  the  back,  becoming  dull  white  on  the  sides  and  below.  Opercle  bluish- 
black.     First  dorsal  black  in  its  upper  half,  outer  edges  of  pectoral,  ventral,  anal,  and  caudal  gray. 

Habitat. — Malabar  coast  of  India,  from  whence  the  specimen  figured  (7  inches  long)  was  procured. 

Genus,  3 — SciJiNOiDES,*  BhjtJi  (January,  1860). 

Bola,  pt.  Ham.  Buch. ;  Sciwna,  sp.  Cuv.  and  Val.  ;  Gollichthys,  Giinther  (June,  1860)  ;  HemiscicBna, 
Bleeker;  Plagioscion,  GiU. 

Branchiostegals  seven :  pseudobrancMcB.  Eyes  small.  Head  broad,  witJi  its  upper  surface  very  convex. 
Cleft  of  mouth  oblique  and  deep.  Teeth  villiform  in  the  upper  jaw,  with  an  outer  distantly  placed  roto  of  curved 
co7idcal  ones  in  the  premaxillaries,  becoming  canine-like  anteriorly  :  an  inner  row  erdarged  OAid  conical  in  the  lower 
javj,  with  an  outer  series  of  villiform  ones.  No  barbels.  Two  dorsal  fins,  united  at  their  bases,  the  second  with  many 
rays :  two  weak  anal  spiines  :  caudal  wedge-shaped.  Scales  small,  cycloid  or  ctenoid.  Air-vessel  generally  having  a 
horn-like  process  on  either  side,  and  with  many  lateral  appendages.    Pyloric  appendages  few  or  in  moderate  numbers. 

Uses. — Good  as  food,  its  air-vessel  used  for  isinglass. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

SYNOPSIS  OF  SPECIES. 

1.  Scicenoides  pama,  D.  10  |  to-tt'  -^-  fi  L.  1.  ff,  dec.  pyl.  9.  Brownish  superiorly,  light  below:  fins 
edged  with  gray.     Bay  of  Bengal,  entering  estuaries  and  rivers. 

2.  Scianoides  microdon,  D.  8-9  |  3V,  A.  f,  L.  1.  ||,  Cffic.  pyl.  6.  Brownish  superiorly,  becoming  light 
beneath.     Seas  of  India  to  the  Malay  Archipelago. 

3.  Scimnoides  biauritus,  D.  9  |  Yr'-ra.  ̂ -  1.  L-  1-  Wj  Csec.  pyl.  13.  Brownish  superiorly,  golden  below. 
Estuaries  of  India  to  the  Malay  Archipelago  and  China. 

4.  Sciwnoides  brunneus,  D.  9  |  -^y-ysj  -^-  h  L-  1-  ylij.     Gray,  with  blackish  fins.     Bombay. 

1.    Scisenoides  pama. 

Bola  pa/ma,  Ham.  Buch.  Fish.  Ganges,  pp.  79,  368,  pi.  32,  fig.  26. 

*  BIyth  gives  as  the  species  forming  his  Genus,  1.  Sciamoiies  hiauritus  :  2.  Sc.  pama  :  3.  Sc.  EardMjiMi=S.  pama,  yowg: 
4.  Sc.  (.'')  asper. 

2  c 
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Scicenapama,  Cuv.  and  Val.  v,  p.  55,  pi.  101 ;  Bleeker,  Verb.  Bat.  Gen.  xxv,  p.  92. 
Scianoides  pama,  Blyth,  Proe.  Asia.  Soc.  Beng.  18G0,  p.  139. 
Collichtkys  jjama,  Giinther,  Catal.  ii,  p.  310. 
Scicenoides  EardwicJcii,  Blytb,  J.  A.  S.  of  Beng.  1860,  p.  139  {young). 
Yen  hegti,  Ooriah  and  Hind. :  Coii  bola,  Bengali :  Botid,  Ooriah  :  Nga-pottss-was,  Mugh. 

B.  vii,  D.  10  I  to1t3,  p.  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  if,  L.  tr.  9/25,  Vert.  24,  Csbc.  pyl.  9. 

Length  of  head  4^  to  4|,  of  caudal  5|,  height  of  body  1/5  to  1/6  of  the  total  length.*  Eyes — diameter 

1/7  to  1/8  of  the  length  of  head,  2  diameters  from  end  of  snout,  and  from  2|  to  3  apart.  Greatest  w-idth  of 
the  head  equals  If  of  its  length  :  its  height  equals  its  length  excluding  the  snout.  Snout  not  much  swollen. 
Cleft  of  mouth  oblique,  the  maxilla  reaching  to  below  or  even  behind  the  hind  edge  of  the  orbit  :  lower  jaw 
slightly  the  shorter.  The  distance  between  the  eye  and  the  maxilla  equals  about  1^  diameters  of  the  orbit. 
Preopercle  crenulated,  with  denticulations  at  its  angle  most  distinct  in  the  young  :  opercle  with  two  points. 

Snout  with  two  open  pores  on  its  anterior  surface,  and  two  more  opening  on  the  fi-ee  edge  of  the  skin  : 
lower  jaw  with  a  small  open  pore  a  little  below  and  to  one  side  of  the  sj-mphysis.  Shoulder-flap  having 
its  edge  with  numerous  long  cilia?.  Teeth — villiform  in  the  upper  jaw,  with  an  outer  row  of  large,  distantly 
placed,  curved,  and  conical  ones,  largest  near  the  symphysis.  An  inner  row  of  widely  placed,  conical  teeth 

in  the  lower  jaw,  with  an  outer  villiform  series.  Fiits — dorsal  spines  weak,  with  filamentous  terminations,  the 
third  and  fourth  the  longest  and  equal  to  2i  in  the  height  of  the  body,  and  nearly  twice  as  long  asthe  rays. 
Pectoral  pointed  and  as  long  as  the  head.  Ventral  reaches  half  way  to  the  vent.  Second  anal  spine  weak, 
1/3  to  2/7  of  the  length  of  the  rays  and  equal  to  1  diameter  of  the  orbit  :  length  of  the  base  of  the  fin  equal  to 

1/8  of  that  of  the  soft  dorsal.  Caudal  wedge-shaped,  its  central  rays  much  the  longest.  Scales — cycloid  on  the 
head,  ctenoid  on  the  body.  Lateral-line— oi\  a  raised  row  of  scales,  becomes  straight  above  the  middle  of  the 
anal  fin,  its  tubes  being  very  arborescent  posteriorly.  Air-vessel — dividing  anteriorly  into  two  short  processes, 
whilst  springing  from  near  its  posterior  extremity  are  two  more  long  processes  which  extend  anteriorly  as  far  as 

the  auditory  apparatus.  Colours — light  brownish  along  the  back,  becoming  white  benea,th  :  head  shot  with  gold 

and  purple.     Fins  yellowish,  the  upper  half  of  the  dorsal  gray,  as  is  also  the  last  half  of  the  caudal. 

It  is  termed  '  whiting  '  in  Calcutta,  and  is  Hght  and  wholesome  if  cooked  whilst  fresh,  but  it  rapidly becomes  soft  and  tasteless  after  death. 

Eahitat. — Bay  of  Bengal,  entering  estuaries  and  rivers  as  far  as  the  tide  extends,  it  attains  at  least  5  feet 
in  length. 

2.  Sciasnoides  microdon,  Plate  XLV,  fig.  2. 

Otolithus  microdon,  Bleeker,  Madura,  p.  10,  Scia?n.  p.  16,  Java,  p.  99. 
Scicena  microdon,  Giinther,  Catal.  ii,  p.  294. 
Collichthys  microdon,  Bleeker,  Mem.  Scien.  1874,  p.  16.  , 

B.  vii,  D.  8-9  I  3^:1^,  P.  19,  V.  1/5,  A.  f,  C.  18,  L.  1.  fl,  L.  tr.  11/20,  Ca>c.  pyl.  6. 

Length  of  head  1/4,  of  caudal  2/9,  height  of  body  2/11  of  the  total  length.  Eyes— diameter  1/6  of  length 
of  head,  1  j  diameters  from  end  of  snout,  and  2^  apart.  The  greatest  width  of  head  equals  half  to  2/3  its  length, 
its  height  equals  its  length  excluding  the  snout.  Snout  not  overhanging  the  jaws,  the  lower  slightly  prominent 
opposite  the  symphysis.  Cleft  of  mouth  oblique,  the  maxilla  at  its  anterior  extremity  on  a  level  with 

the  middle  of  "the  eye,  posteriorly  it  reaches  to  below  the  hind  edge  of  the  orbit.  Edges  of  the  preopercle finely  serrated  :  an  opercular  spine.  Three  open  pores  along  the  free  edge  of  the  skin  at  the  snout,  but  no 
lateral  lobe.  Eoiu-  large  open  pores  along  the  under  side  of  the  lower  jaw  near  the  symphysis.  Teeth — 
vilHform  in  both  jaws,  an  outer  row  of  distantly  placed,  curved,  conical  ones  in  the  premaxillaries :  an 

inner  row  of  widely  separated  conical  ones  in  the  lower  jaw,  and  an  outer  villiform  series.  Fins — dorsal  spines 
increase  in  length  from  the  third  to  the  fifth  which  are  1/4  higher  than  the  rays  and  equal  to  1/2  the  height  of 
the  body.  Pectoral  equals  the  length  of  the  head  excluding  the  snout.  Ventral  reaches  half  way  to  the  anal. 

Second  anal  spine  equals  half  the  height  of  the  rays.  Caudal  wedge-shaped.  Scales — cycloid  in  the  young, 

ctenoid  on  the  body,  in  larger  specimens  especially  "below  the  lateral-Une.  Lateral-line — curves  to  opposite  the commencement  of  the  anal  fin.  Colours — brown,  becoming  lighter  on  the  sides  and  beneath.  Fins  yellow, 
dorsal  and  anal  ti]iped  with  blackish. 

Eahitat. — The  specimen  which  is  figured  life-size  came  from  Bomljay.  If  it  is  identical  with  Bleeker's 
species  it  is  also  found  in  the  Malay  Archijjelago.  A  larger  specimen  (9  inches)  from  Orissa  was  a  female,  with 
the  air-vessel  as  in  S.  biauritus. 

3.  Scisenoides  biauritus,  Plate  XLVII,  fig.  1. 
Otolithus  liaurifus.  Cantor,  Catal.  p.  o7  ;  Bleeker,  Borneo,  p.  3. 
Seicennides  biauritus,  Blyth,  J.  A.  S.  f)f  Beng.  1860,  p.  139. 
Collichthys  biauritus,  Giinther,  Catal.  ii,  p.  315,  and  Zool.  Record,  iii,  p.  143  ;  Bleeker,  Mem.  Scien. 

1874,  p.  15. 

B.  vii,  D.  9  1  ̂l33,  P.  19,  V.  1/5,  A.  ?-,  C.  17,  L.  1.  Vs%  L.  tr.  12/25,  Ckc.  pyl.  13. 

*  The  fry  do  not  appear  at  all  like  tlie  adult.  I  took  a  number  in  the  Sunderbunds,  and  at  ̂   inches  in  length  the  height  of 
the  body  is  only  1/4  to  2/9  of  that  of  the  tolal,  the  preopercle  is  strongly  denticulated,  with  2  or  3  spines  at  its  angle. 
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Length  of  head  1/4  to  4^,  of  caudal  1/C,  height  of  body  1/5  to  1/6  of  the  total  length.  Eyes — diameter 
1/7  to  1/8  of  length  of  head,  2  diameters  from  end  of  snout,  and  also  apart.  The  greatest  width  of  the  head 
equals  half  its  length,  height  of  head  equals  its  length  excluding  the  snout.  Cleft  of  mouth  oblique,  the 
anterior  extremity  of  the  upper  jaw  buii^g  on  a  level  with  the  lower  edge  of  tlie  orbit :  the  maxilla  reaches  to 
below  the  last  third  or  hind  edge  of  the  eye  :  upper  jaw  overlaps  the  lower.  The  distance  from  the  eye  to  the 
upper  jaw  equals  the  diameter  of  the  orbit.  Posterior  limb  of  preopercle  oblique,  and  indistinctly  crenulated 
along  its  vertical  border :  two  opercular  points.  Five  open  pores  along  the  free  edge  of  the  skin  of  the  snout, 
no  lateral  lobe  :  fouj  small  open  pores  on  the  under  surface  of  the  lower  jaw.  Shoulder-flap  fimbriated.  Teeth — 
villiform  in  the  upper  jaw,  with  an  outer  row  of  distantly  placed,  curved,  conical  ones  in  the  premaxillaries  :  an 
inner  row  of  conical  teeth  in  the  lower  jaw,  with  a  few  villiform  ones  externally.  Fuis — -dorsal  spines  weak, 
and  as  high  as  the  posterior  rays  of  the  soft  dorsal  fin,  the  highest  equalling  about  2/5  in  that  of  the  body. 
Pectoral  equals  the  head  behind  the  middle  of  the  eyes.  Ventral  reaches  half  way  to  the  anal.  Second  anal 
spine  weak,  half  as  long  as  the  rays  and  equal  to  1/4  of  the  length  of  the  head  :  the  length  of  the  base  of  the  fin 
is  from  5|-  to  1/G  of  that  of  the  soft  dorsal.  Caudal  wedge-shaped.  Scales — cycloid,  except  on  the  body  below 
the  lateral-hue  where  they  are  feebly  ctenoid.  Lateral-line  —on  a  row  of  thin  scales,  becoming  straight  above 
the  front  edge  of  the  anal  fin  :  tubes  well  developed.  Air-vessel — vsrith  25  lateral  processes,  and  a  single  long 
projection  on  either  side  from  the  anterior  extremity  reaching  to  the  posterior  end  of  the  air-vessel.  Colours — 
of  a  light  brownish  superiorly,  tinged  with  gold  on  the  abdomen,  head  shot  witli  purple. 

Hahitat. — Seas  and  estuaries  of  India  to  the  Malay  Archipelago  and  China.  The  longest  specimen  in 
the  Calcutta  Museum  is  42  inches. 

4.    Sciasnoides  brunneus,  Plate  XLV,  fig.  6. 

Otolithus  hrunneus,  Day,  Journal  Linn.  Soc.  1873,  p.  524. 

B.  vii,  D.  9  I  ̂1^,  P.  18,  V.  1/5,  A.  f ,  C.  17,  L.  1.  tM,  L.  tr.  21/34. 

Length  of  head  1/4  to  2/9,  of  caudal  2/11  to  1/6,  height  of  body  2/11  to  1/6  of  the  total  length.  Eyes— 
diameter  1/7  to  1/8  of  length  of  head,  1^  diameters  from  end  of  snout,  and  2  apart.  Width  of  the  head  equals 
half  its  length,  its  height  equals  3/5  of  its  length.  The  jaws  of  about  equal  length,  or  the  lower  slightly  the 
shorter.  Cleft  of  mouth  somewhat  oblique,  the  maxilla  reaches  to  below  the  hind  edge  of  the  eye.  Preopercle 
with  a  few  widely  separated  serrations,  most  apparent  at  its  rounded  angle.  Opercle  with  two  obtuse  points. 
No  open  glands  on  snout :  two  badly  marked  pores  on  the  front  of  the  lower  jaw  below  the  symphysis.  Shoulder- 
lobe  finely  fimbriated  along  its  free  edge.  Teeth — an  outer  row  of  curved  conical  teeth  in  the  upper  jaw, 
having  about  two  vilHform  rows  internally,  a  small  curved  canine  on  either  side  of  the  centre  of  the  upper  jaw  : 
an  outer  villiform  row  and  an  inner  single  row  of  irregularly  sized  and  rather  distantly  jjlaced  conical  teeth 
laterally  in  the  lower  jaw,  with  a  small  canine-like  one  on  either  side  of  the  symphysis,  having  a  few  villiform 
ones  posteriorly,  a  few  small  teeth  are  present  external  to  the  enlarged  row.  Fins — dorsal  spines  weak  and 
having  filamentous  terminations,  the  third  to  the  sixth  of  somewhat  the  same  length,  and  equal  to  about  2^  in 
the  height  of  the  body.  Second  dorsal  highest  in  its  last  thii-d,  where  it  equals  or  exceeds  that  of  the  spinous 
dorsal.  Pectoral  as  long  as  the  head  posterior  to  the  middle  of  the  eye  :  ventral  only  reaches  one-third  of  the 
distance  to  the  vent.  Anal  spines  weak  and  short,  1/3  of  length  of  rays,  the  length  of  the  base  of  the  fin  equal 
to  5|-  or  1/6  of  that  of  the  soft  dorsal.  Caudal  pointed.  Scales — rather  oval,  cycloid,  and  transversely  elongated 
on  the  head,  ctenoid  and  vertically  elongated  on  the  body  :  a  few  very  fine  ones  over  the  bases  of  the  soft  dorsal 
and  anal  fins.  Lateral-line — gently  curves  to  below  the  first  fourth  of  the  second  dorsal,  where  it  becomes 
straight.     Colours — brownish,  becoming  golden  below  :  fins  darkest  externally. 

A  specimen  of  this  fish  in  the  Berhn  Museum  is  marked  as  having  been  received  from  Valenciennes, 
marked  Scicena  pama,  Bombay,  with  it  was  also  sent  the  Scioenoides  pama  from  the  Ganges,  having  the  same 
designation. 

Hahitat. — Bombay,  where  it  is  common  in  October,  it  attains  at  least  18  inches  in  length,  the  specimen 
figured  is  11  inches  long. 

Genus,  4 — Otolithus,  Guv. 

Cynoscion,  Anoniiolepis,  Apseudobranchus,  Arckoseion  and  Atra/itoseimi,  GUI. 

Branchiosterjals  seven :  psevdobranchiw.  Body  ohlong.  Eyes  of  moderate  size.  Snout  a  little  pointed, 
the  lower  jaw  being  the  longer.  Preopercle  crenulated,  serrated,  or  denticulated.*  No  barbels.  Villiform  teeth 
in  both  jaws  with  the  outer  row  in  premaxillaries  enlarged :  well  developed  conical  canines  in  both  jaios  or  merely 
i/n  the  upper,f  they  are  usually  received,  when  the  mouth  is  closed,  into  fossm  in  the  oj^posite  jaw.  A  single  row  of  widely 
separated  conical  teeth  in  the  lower  jaw  with  occasionally  a  single  outer  row  of  villiform  ones.  Two  dorsal  fins  united 
at  their  bases,  the  first  with  nine  or  ten  weak  spines  :  anal  with  one  or  two  small  ones,  and  few  rays  (6-11).  Scales 
ctenoid  or  cycloid,  and  of  moderate  or  small  size.  Air-vessel  presmit,  mostly  with  lateral  appendages.  Pyloric 
appendages  few. 

Uses, — Employed  as  food  :  its  air-vessels  collected  for  isinglass. 

*  As  a  rule  in  the  fry  of  Indian  speeies  the  preopercle  is  denticulated  or  spinate.  t  Cynosdon,  Gill. 2  c  2 
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Habitat. — Seas  of  India,  the  Malay  Archipelago  and  beyond  ;  residents  in  most  tropical  seas,  some  are 
said  to  be  found  in  frosli  water.     In  India  they  are  rarely  if  ever  taken  above  tidal  reach. 

SYNOPSIS  OP  SPECIES. 

1.  Otolithus  maculatus,  D.  9-10  |  Jq,  A.  -to-tt^  L.  1.  |;  J.  Large  canines  in  both  jaws.  Grayish,  five  or  six 
rows  of  black  spots  along  the  body  and  caudal  tin.     Seas  of  India  to  the  Malay  Archipelago. 

2.  Otolithus  ruber,  D.  10  |  s-g-l-gT,  A.  -},  L.  1.  f^.  Width  of  head  2^-  in  its  length.  Large  canines  in  both 
jaws.     Brownish-red  shot  with  silver.     Seas  of  India  to  the  Malay  Archipelago. 

3.  Otolithus  argenteus,  D.  10  |  Tpgl^,  A.  f,  L.  1.  |-2.  Width  of  head  equals  If  to  1/2  its  length.  Large 
canines  in  both  jaws.  Silvery,  four  narrow  gray  longitudinal  bands  along  the  sides.  Seas  of  India  to  the  Malay 
Archipelago. 

1.     Otolithus  maculatus,  Plate  XLVI,  fig.  4. 

Cuv.  Eegn.  Anim.  Poiss.  t.  xxvii,  f.  2  ;  Cuv.  and  Val.  v,  p.  64  ;  Cantor,  Catal.  p.  62  ;  Blyth,  J.  A.  S.  of 

Beng.  1860,  p.  140;  Bleeker,  SciiEn.  p.  15,  and  Memoii-e  Scien.  1874,  p.  12;  Giinther,  Catal.  ii,  p.  310;  Day, 
P.  Z.  S.  1865,  p.  300. 

?  Otolithus  bispinosus,  Cuv.  and  Val.  v,  p.  65 ;  Blyth,  J.  A,  S.  of  Beng.  1860,  p.  141  ;  Giinther,  Catal.  ii, 
p.  310  (?  young). 

Eirralli,  Ooriah. 

B.  vii,  D.  9-10  1  3V,  P.  18,  V.  1/5,  A.  -nj^^y,  C.  17,  L.  1.  ̂ },  L.  tr.  14/26. 

Length  of  head  3|-  to  4^,  of  caudal  1/8,  height  of  body  51  to  one-sixth  in  the  total  length.  Eyes — diameter 
1/6  to  1/7  of  length  of  head,  1:^  diameters  from  end  of  snout,  and  1^  apart.  Greatest  width  of  head  equals 

from  1 J  to  2  in  its  length,  its  height  equals  its  length  behind  the  middle  of  the  ej'e.  Cleft  of  month  oblique, 
lower  jaw  the  longer,  the  maxilla  reaches  to  below  the  last  third  or  hind  edge  of  the  eye.  Edge  of  preopercle 
more  crenulated  than  denticulated  (spinate  in  the  young)  :  operclo  with  two  weak  points.  Skin  of  snout  with 
three  small  open  orifices  along  its  free  border  but  no  lateral  lobe.  No  open  pores  visible  below  lower  jaw. 
Shoulder-flap  crenulated.  Teeth — a  long  strong  canine  on  either  side  of  the  symphysis  of  the  lower  jaw,  and  on 
either  side  of  the  upper  just  external  to  those  in  tlie  mandibles  :  a  row  of  widely  separated  conical  and  pointed 
teeth  along  the  sides  of  the  lower  jaw  :  and  villiform  teeth  in  the  upper  with  an  external  row  of  conical  and 
curved  ones.  Fins — dorsal  spines  weak  with  filamentous  terminations,  they  increase  in  length  to  about  the  fifth 
which  equals  2/3  of  the  height  of  the  body  and  is  a  third  higher  than  the  rays.  Pectoral  equals  the  height  of 
the  head.  Ventral  reaches  about  one-third  of  the  distance  to  the  anal.  Second  anal  spines  weak,  1/2  the  height 
of  the  first  ray,  and  1/4  of  that  of  the  body  :  length  of  the  base  of  the  anal  tin  equals  1/3  of  that  of  the  soft 
dorsal.  Caudal  wedge-shaped  or  rounded.  Scales — cycloid,  and  in  very  irregular  rows.  Lateml-line — becomes 
straight  above  the  middle  of  the  anal  fixi.  Air-vessol — with  about  54  lateral  appendages  on  either  side.  Colours^ 
gi'ayish  in  the  upper  part  of  the  bodj-,  golden  below  :  five  or  six  rows  of  black  spots  along  the  body  and  caudal 
fin :  the  other  fins  stained  with  gray  at  their  edges. 

Some  fry,  apparently  of  this  species,  which  I  captured  in  the  Sunderbunds,  March  1874,  had  the  body 
gray,  fins  black  except  the  tail  which  was  white. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago,  attaining  at  least  16  inches  in  length.  It  is  very 
common  in  the  sea  and  estuaries  of  Orissa  and  lower  Bengal. 

2.     Otolithus  ruber. 

Johnius  ruber,  Bl.  Schn.  p.  75,  t.  xvii. 
Otolithus  ruber,  Cuv.  and  Val.  v,  p.  60,  pi.  102  ;  Swainson,  Fishes,  ii,  p.  219  ;  Cantor,  Catal.  p.  59 ;  Jerdon, 

M.  J.  L.  and  Sc.  1851,  p.  131 ;  Giinther,  Catal.  ii,  p.  309  ;  Day,  Fish.  Malabar,  p.  57;  Bleeker,  Memoire  Scien. 
1874,  p.  11. 

Otolithus  submaculatus,  Blyth,  J.  A.  S.  of  Beng.  1860,  p.  141. 

B.  vii,  D.  10  I  -^l-^,  P.  17,  V.  1/5,  A.  V,  C.  17,  L.  1.  IM*,  L.  tr.  7/17,  Cajo.  pyl.  4-5. 

Length  of  head  1/4  to  2/7,  of  caudal  1/6  to  2/13,  height  of  body  1/4  to  51  in  the  total  length.  Eyes— 
diameter  l/4  to  1/5  or  even  1/6  of  length  of  head,  nearly  1  diameter  fi'om  end  of  snout,  and  1^  apart.  Greatest 
width  of  head  equals  2^  in  its  length,  and  its  height  its  length  excluding  the  snout.  Cleft  of  mouth  rather 
oblique,  the  maxilla  reaches  to  below  the  last  third  of  the  eye :  nosti-ils  opposite  the  upper  thii-d  of  the 
orbit.  Preopercle  scarcely  denticulated :  two  opercular  spines.  Shoulder-flap  entire.  The  distance  between 

the  eye  and  the  upper  jaw  equals  two-thirds  of  the  diameter  of  the  eye  in  extent.  Teeth — on  either  side  of  the 
.symphysis  of  the  upper  jaw  a  pair  of  large  canines,  and  an  inner  villiform  band,  also  an  outer  row  of  conically 
ctirved  ones,  occasionally  even  between  the  canines  :  in  the  lower  jaw  a  central  (sometimes  a  second)  curved 

canine  having  a  few  villiform  teeth  behind  it,  and  a  lateral  row  of  distantly  placed  conical  teeth.  Fins  —dorsal 
spines  slender,  the  second  and  third  equalling  from  2  to  2^  times  in  the  height  of  the  body,  and  from  1/2  to  2/3 
higher  than  the  rays.  Pectoral  as  long  as  the  head  excluding  the  snout.  The  ventral  does  not  reach  quite  half 
way  to  the  vent.  First  anal  spine  minute  or  wanting,  the  length  of  the  second  equals  about  2/5  of  that  of  the 
first  ray,  the  length  of  the  base  of  tlie  anal  fin  about  1/6  in  that  of  the  soft  dorsal.  Caudal  wedge-shaped. 
Scales — cycloid.     Lateral-line — gradually  curves  to  above  the  middle  or  end  of  the  anal :  the  tubes  arborescent 
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posteriorly.  ̂ iV-«esseZ— somewliat  contracted  at  its  first  fourth  and  having  about  34  branching  processes  on 
either  side.  CoZoMrs— brownish-red,  shot  with  silvery  and  white,  sometimes  glossed  with  gold  in  the  lower  third 

of  the  body.  First  dorsal  staiaed  black  at  its  edge,  soft  dorsal  and  anal  with  grayish  outer  margins  :  pectoral, 
ventral,  and  anal  yellow.  j    .i    . 

Having  sent  an  air-vessel  of  this  species  to  Mr.  Broughton,  the  Government  chemist,  he  observed  tliat, 

"  it  contains  about  80  per  cent  of  gelatine,  isinglass  containing  about  90  per  cent.  It  will  set  a  jelly  with  about 

26  times  its  weight  of  water." 
Eahitat.—Seas  of  India  to  the  Malay  Archipelago,  attaining  2^  feet  or  more  in  length  :  it  is  the  commonest 

form  in  the  Indian  seas,  especially  along  the  Coromandel  coast.  It  is  pretty  good  for  the  table.  The  ova  appears 
to  be  deposited  from  about  March  to  July. 

3.     Otolithus  argenteus,  Plate  XLV,  fig.  3. 

(Kuhl.  and  v.  Hass.)  Cuv.  and  Val.  v,  p.  02  ;  Richai-ds.  Ich.  China,  p.  225  ;  Bleeker,  Scia?n.  p.  15,  and 
Memoire  Sclenoides,  1874,  p.  9 ;  Cantor,  Catal.  p.  61;  Giinther,  Catal.  ii,  p.  310;  Day,  Fish.  Malabar,  p.  68 ; 

Kner,  Novara  Fisch.  p.  135,  t.  vi,  f.  4  (air-vessel.) 
Bu-ru,  Sind.  :   Golaree,  Tel.  (at  Gopalpore.) 

B.  vii,  D.  10  I  ̂130,  P-  16,  V.  1/5,  A.  f,  C.  17,  L.  1.  1^'^,  L.  tr.  7-8/21,  Csec.  pyl.  6. 

Length  of  head  3f  to  4^,  of  caudal  6^  to  1/7,  height  of  body  4^-  to  1/5  of  the  total  length.  Eyes— 
diameter  2/9  to  1/4  of  length  of  head,  1  to  l^  diameters  from  end  of  snout,  and  l^  apart.  Greatest  width  of 

head  equals  from  If  to  1/2  its  length  :  its  height  its  length  excluding  the  snout.  Interorbital  space  almost  flat. 

Cleft  of  mouth  oblique  :  lower  jaw  the  longer :  the  maxilla  reaches  to  below  the  middle  of  the  eye  :  the 

distance  between  the  eye  and  the  maxilla  equals  half  a  diameter  of  the  orbit.  Vertical  limb  of_  preopercle 

slio-htly  serrated  (in  the  young  it  is  spinate)  :  its  angle  and  lower  edge  crenulated  :  two  opercular  spines.  Free 
edSe  of  skin  across  snout  entire  having  an  open  pore  above  the  vertical  from  the  canine  teeth  :  no  open  glands 

on'^the  lower  jaw.  Edge  of  shoulder-flap  serrated.  Teeth — a  villiform  internal  series  in  the  upper  jaw,  two  large 
pointed  canines  to  the  side  of  the  symphysis.  A  single  large  central  canine  in  the  lower  jaw  and  a  lateral  row 

of  conical  teeth  :  in  some  specimens  there  exists  a  few  villifoi-m  teeth  external  to  this  row.  Fi)is — dorsal  spines 

increase  in  length  to  the  third  and  fourth  which  equal  half  the  height  of  the  body,  and  are  1/3  higher  than  the 

rays.  Pectoral  as  long  as  the  head  excluding  the  snout.  Ventral  reaches  half  way  to  the  anal.  Second  anal 

spine  weak,  rather  more  (2f )  than  one-thu-d  the  height  of  the  first  ray,  and  3/4  of  the  diameter  of  the  orbit : 

the  base  of  the  fin  equals  1/5  of  that  of  the  soft  dorsal.  Caudal  wedge-shaped.  Scales — cycloid,  except  in  the 
last  half  of  the  body  in  its  lower  half  where  they  are  more  or  less  ctenoid,  some  over  bases  of  caudal  _  and  anal 

fins.  Lateral-line— tubes  strongly  arborescent  posteriorly.  Air-vessel — with  25  lateral  processes  on  either  side. 

Colours — silvery,  darkest  along  the  back  :  four  dark  longitudinal  bands  along  the  sides,  one  being  along  the  lower 

edce  of  the  dorsal  fin,  a  second  at  1/3  the  distance  between  it  and  the  lateral-line,  the  two  others  on  either  side 

of  1-he  lateral-line.  A  darkish  spot  on  the  opercle.  Pectoral,  ventral,  and  anal  orange,  outer  edge  of  dorsal 

grayish. 
Russell  (Fish.  Vizag.  ii,  p.  7,  pi.  109)  published  the  figure  of  what  he  termed  a  Sparus  ?  _  Called  by  the 

natives  Pottee  kanasali,  ha.ving  D.  lO/Jy,  it  he  observed  attained  one  foot  two  inches  in  length  and  its  breadth  was 

1/4  of  its  length.  Cuv.  and  Val.  (v,  p.  64)  named  the  species  Otolithus  versicolor,  and  Cantor  (Catal.  p.  63) 
considered  that  he  recognised  it  in  a  species  from  Pinang  which  has  D.  10  |  ̂\,  and  has  been  called  by  Bleeker, 
Otolithus  lateoides  (Java,  p.  98,  Sciffiu.  p.  16,  and  Mem.  Scien.  1874,  p.  7.) 

Havinc  searched  very  many  times  for  this  fish  on  the  Coromandel  coast  and  always  without  any  result, 

it  has  appeared  to  me  that  it  may  represent  0.  argenteus,  which  is  very  common  at  Vizagapatam  :  but  on  the  other 

hand  there  is  Cantor's  specimen,  and  Bleeker's  species  from  the  Malay  Archipelago,  and  which  may  still  be  found 

in  the  Bay  of  Bengal.  It  has  D.  10  |  „?^,  P.  17,  V.  1/5,  A.  f,  C.  17,  L.  1.  Vrf,  L-  ti"-  H/-  Length  of  head 
1/5,  height  of  body  5  to  5-1-  in  the  total  length.  Eije^ — diameter  4|  to  1/6  in  the  length  of  head,  and  1  to 
Ii  apart,  &c. 

Jlahitat. — The  0.  argenteus  inhabits  the  seas  of  India  to  the  Malay  Archipelago  and  China,  attaming 

upwards  of  2^  feet  in  length.     The  specimen  figured  is  8  inches  long,  and  from  Orissa. 
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Family,  XIII— XIPHIID^E,  Agass. 
Sivonl-fiali. 

Branchiostegals  seven  :  pseudobranchiae.  Eyes  lateral.  Body  compressed,  the  upper  jaws  (comprising 
ethmoid,  vomer,  and  premaxillaries)  produced  into  a  long,  sword-shaped  process:  cleft  of  mouth  deep. 
Teeth  absent  or  rudimentary.  One  or  two  dorsal  fins,  without  any  distinct  spinous  portion  :  ventrals  when 

present,  thoracic  and  rudimentary.  Scales  absent  or  in  the  form  of  rudimentary  dermal  productions.  Air- 
vessel  present.    Pyloric  appendages,  when  present,  numerous. 

The  s-svord-fishes  are  well  kno-svn  to  occasionally  attack  vessels  in  tlio  Indian  Ocean._  "  The  ship,  Royal 
George  of  about  50(J  tons,  experienced  the  dreadful  hurricane  in  the  Bay  of  Bengal.  So  furious  was  the  tempest 
that  in  addition  to  the  loss  of  the  main  and  mizzen  masts  the  bowsprit  was  foimd  broken  off  just  outside  the  head  of 

the  stem,  its  diameter  was  23  inches  :  and  on  looking  at  the  bottom,  the  snout  or  horn  of  an  unicorn  fish  was 

discovered  projecting  beyond  the  sui-face  about  6  inches.  A  similar  fact  was  remarked  and  the  perforated  piece  of 

wood  presented  to  the  A.  S.  of  Bengal,  as  noticed  in  the  Proceedings  of  December  26th,  1833."*  In  the  Indian 
Ikiily  Neivs  (November,  1874),  it  is  observed  :  "  We  have  been  shewn  by  the  commander  of  the  ship  Cashmere 

a  piece  of  the  sword  of  a  sword-fish  which  must  have  attacked  the  ship  on  her  course  fi-om  Bombay  to  Calcutta. 
Without  any  apparent  cause  the  vessel  began  to  make  water,  and  all  attempts  to  discover  the  cause  were  futUe, 

until,  after  the  removal  of  a  large  part  of  "the  cargo,  the  lightened  ship  rose  in  the  water  and  the  cause  was discovered.  The  ship  had  been  struck  by  a  sword-fish,  and  the  sword  had  pierced  the  copper  and  the  timber  of 

the  ship,  and  penetrated  some  nine  or  ten  inches  beyond,  breaking  off  by  the  copper,  probably  from  the 

impossibility  of  withdrawing  it.  The  sword  not  merely  pierced  the  ship,  but  split  the  plank  for  a  considerable 

distance  on  each  side  of  the  point  of  contact.  The  Cashmere  is  a  new  ship,  and  the  timber  perfectly  sound." 

See  also  a  paper  by  Dr.  J.  E.  Gray,  (An.  and  Mag.  1871,  viii,  pp.  338,  339),  "  On  the  injui-y  inflicted  on  ships  by 
the  Broad-finned  sword-fish  of  the  Indian  Ocean." 

"  The  young  of  Xiphias,  has  a  very  long  i?e7o«f-likebeak  ;  the  supraorbital  edge  with  conical  prominences, 

no  occipital  spine,  and  with  two  short  pointed  teeth  at  the  angle  of  the  pveopercle.  The  young  of  Bistiophorus 

has  the  jaws  comparatively  shorter,  the  supraorbital  edge  very  finely  or  not  denticulated,  a  bony  spine  on  each 

side  of  the  occiput  and  at  the  angle  of  the  preopercle." — Giinther,  Zool.  Becord,  1873,  p.  110. Habitat. — From  the  Mediterranean  throughout  the  tropical  seas. 

SYNOPSIS  OF  GENERA. 

1.  Eistioplwrus.     Ventral  fins  present.     Seas  between  the  tropics,  also  in  the  Mediterranean. 

2.  Xiphias.     Destitute  of  ventral  fins.     Not  as  yet  been  foTind  in  the  seas  of  India. 

Genus,  1 — HiSTiOPHOEUS,  Lacep. 

Notistimn,  Herm.  :  Tetrapturus,  (Eafin.)  Cuv.  and  Val. :  Zanchmis,  Swains. 

Branchiostegals,  seven :  pseudohranchim.  Body  elongated.  Upper  jaw  conical,  nmKhpjrolonged,  and  considerabhj 

longer  than  the  lower.  Minute  teeth  on  the  jaws  and  palatines :  vomer  edentulous.  Tw'o  dorsal  and  two  anal  fins, 
the  anterior  of  each  of  ivhich  is  the  longer:  ventrals  in  the  form  of  one,  two,  or  even  three  rays.  Scales  absent, 

ndimentary  dermal  productions  may  be  present.    Air-vessel  present.     Pyloric  appendages,  when  present,  numerous. 

The  height  of  the  dorsal  fin,  in  comparison  with  that  of  the  body,  appears  to  be  much  more  considerable 

in  the  young  than  in  the  adult. 

SYNOPSIS  OF  SPECIES. 

1.  Bistiophorus  gladius.  D.  40-50/7,  A.  10/7.  Dorsal  fiji  much  higher  than  the  body.  Dorsal  fin 

covered  with  brilliant  blue  spots.     Tropical  seas  or  their  vicinity. 

2.  Bistioplwrtis  nnmaculatus.  D.  47/7,  A.  10-11/7.  Dorsal  fin  much  higher  than  the  body.  Gray, 
dorsal  blackish.     Red  Sea,  and  seas  of  India. 

3.  Bistiophorus  brevirostris.  D.  35/7,  A.  11/7.  Dorsal  fin  not  so  high  as  the  body.  Gray,  dorsal  and 

pectoral  tipped  with  black.     Seas  of  India. 

1.    Histiophorus  gladius. 

Scomber  gladius,  Brouss.  Mem.  Acad.  Sc.  1780,  p.  454,  pi.  x;  Bloch,  t.  345. 
Xiphias  velifer,  Bl.  Schn.  p.  93. 
Istiophorus  gladius,  Lacep.  iii,  pp.  374,  375. 
Xiphias  ensis,  Lacep.  ii,  p.  296. 

*  Proc.  As.  Soc.  of  Bengal,  iv,  p.  411. 
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XipMas  platypterus,  Shaw,  Zool.  iv,  p.  101. 
Eistiojjhorus  Indkus,  Cuv.  Reg.  Anim.  111.  Poiss.  pi.  .53,  f.  1 ;  Cuv.  and  Val.  viii,  p.  293,  pi.  229 ;  Jerdon, 

M.  J.  L.  and  Sc.  18.51,  p.  139. 
Sistiophorus  Americanus,  Cuv.  and  Val.  Tiii,  p.  303;  Guiclien,  Cuba,  p.  10.5. 
Histiophorus  gladitis,  Giintlier,  Catal.  ii,  p.  513;  Playfair,  P.  Z.  S.  1867,  p.  856. 

Myl-meen,  Tarn.  'Peacock  Pish.' 
B.  vii,  D.  40-50/7,  P.  15,  V.  1-2,  A.  10/7,  C.  17,  Vert.  14/10. 

Length  of  entire  head  1/4,  height  of  body  1/7  to  1/8  of  the  total  length.  Eyes — a  very  abrupt  ascent 
in  the  upper  profile  of  the  head.  Snout  produced  and  longer  than  the  remainder  of  the  head.  Teeth — generic. 
Fins — dorsal  fi^n  commences  on  the  nape  and  is  much  higher  to  twice  as  high  as  the  body  in  its  first  portion, 
but  becomes  lower  posteriorly,  and  considerably  raised  above  its  centre  in  young  specimens.  Pectoral  equal 
to  l/t3  or  1/7  of  the  total  length.  First  anal  commences  under  the  last  fourth  of  the  first  dorsal  fin  :  the  second, 
.smaller,  is  below  the  second  dorsal  and  similar  to  it.  Scales — dermal  productions  lanceolate.  Stomach 
elongated,  intestines  very  short  not  exceeding  the  length  of  the  fish.  Air-vessel — in  the  last  third  of  the 
abdominal  cavity,  consisting  of  two  distinct  lateral  portions,  each  of  which  are  subdivided  internally  into 
numerous  cavities.  CoBcal-appetidages — absent  (Ehrenberg  found  them  innumerable).  Colours — body  bluish- 
gi-ay,  becoming  dull  vrhite  underneath.  Dorsal  filn  of  a  bright  Prussian-blue  with  darker  spots :  other 
tins  dusky. 

Habitat. — Tropical  seas  or  their  vicinity.  I  procured  one  9  feet  long  at  Madras,  February  15,  1867,  its 
stomach  contained  a  full-sized  Scomber  kanagurta,  two  large  Sem.iramphi  and  numerous  small  fish.  Common  in 

the  cold  season  oif  Madi-as,  an-iving  about  October  and  continuing  untd  JIarch. 

2.    Histiophorus  immaculatus. 

Riipp.  Proc.  Zool.  Soc.  iii,  p.  110,  Trans.  Zool.  Soc.  ii,  p.  71,  pi.  sv,  and  X.  W.  Pische,  p.  42,  t.  xi,  f  3; 
Giinther,  Catal.  ii,  p.  514. 

Yemungolah,  Tamil. 

B.  vii,  D.  47/7,  P.  16,  V.  3,  A.  10-11/7,  C.  17. 

Length  of  head  (including  the  snout)  1/3,  height  of  body  1/10  of  the  total  length.  JE'yes — diameter 
about  1/3  in  the  postorbital  portion  of  the  head.  A  very  slight  ascent  from  the  snout  to  the  base  of  the  first 
dorsal  fin.  The  maxilla  reaches  to  below  the  hind  edge  of  the  orbit.  Teeth — generic.  Fins — length  of  base 
of  dorsal  fin  about  1/3  of  the  total  length,  eleventh  to  the  fifteenth  dorsal  ray  the  longest,  and  at  least  thre^ 
times  higher  than  the  body  :  the  last  few  rays  are  low  and  reach  to  the  base  of  the  second  dorsal  fin.  Ventral 
elongated.  Scales — dermal  productions  lanceolate.  Lateral-line — at  first  makes  a  very  strong  curve,  but 
becomes  straight  above  the  hind  extremity  of  the  pectoral  fin.     Colours — gray,  dorsal  and  ventral  blackish. 

Habitat. — Red  Sea,  and  seas  of  India.     A  specimen  in  the  Madras  Museum  is  5  feet  9  inches  in  length. 

3.    Histiophorus  brevirostris,  Plate  XLVII,  fig.  3. 

.''  Tetrapturus  Indiciis,  Cuv.  and  Val.  viii,  p.  286. 

.''  Histiophorus  brevirostris,  Playfair,  Fish.  Zanz.  pp.  53,  145.  c.  fig. 

.f  Histiophorus,  Knox,  Trans.  New  Zealand  Inst,  ii,  1870,  pp.  13-16,  pi.  1. 

B.  vii,  D.  35/7,  P.  19,  V.  2,  A.  11/7,  C.  17. 

Length  of  head  (including  the  snout)  3/10,  of  caudal  lobes  1/5,  entire  length  of  upper  jaw  (including 
the  snout)  2/9,  height  of  body  1/8  of  the  total  length.  Greatest  width  of  head  equals  1/2  its  depth.  Eyes — 
diameter  1/3  in  the  postorbital  portion  of  the  head  ;  a  very  slight  ascent  from  the  snout  to  the  base  of  the  first 
dorsal  fin.  Snout  produced,  its  length,  beyond  the  anterior  extremity  of  the  lower  jaw,  rather  above  1/3  of  that 
of  the  head.  The  maxilla  reaches  to  rather  behind  the  hind  edge  of  the  orbit.  Teeth — generic.  Fins — first 
dorsal  highest  anteriorly  where  it  nearly  equals  that  of  the  body,  the  posterior  rays  from  about  the  fifth  ai'e  not 
quite  1/3  of  the  height  of  the  anterior:  second  dorsal  with  its  last  ray  prolonged.  Pectoral  as  long  as  tlie 
head  behind  the  front  nostril.  Ventral  reaches  above  1/2  way  to  the  anal  and  equals  about  1/6  of  the  entire  lengtli 

of  the  fish.  First  anal  fin  commences  under  about  the  25th  dorsal  ray,  it  is  highest  anteriorly  whei-e  it  equals 
4/5  of  that  of  the  body  above  it,  its  lower  edge  is  very  concave  :  second  anal  below  but  rather  shorter  than  the 
second  dorsal,  its  last  ray  prolonged.  Caudal  deeply  forked.  Scales — dermal  productions  lanceolate.  Lateral- 
line — forms  rather  a  strong  curve  to  above  the  middle  of  the  pectoral  fin  where  it  becomes  straight :  two  keels 
on  either  side  of  the  free  portion  of  the  tail,  the  superior  being  more  developed  than  the  inferior  one.  Colours — 
grayish  superiorly,  becoming  dull  beneath,  tip  of  first  dorsal  and  end  of  pectoral  edged  with  black. 

Habitat. — ?  East  coast  of  Africa,  seas  of  India,  perhaps  New  Zealand,  the  largest  specimen  I  saw  in  the 
Madras  Museum  was  4  feet  4  inches  in  length.  I  have  to  thank  Dr.  Bidie  for  procuring  me  the  interesting 
specimen  from  which  the  figure  has  been  made,  it  also  was  taken  at  Madras  and  is  a  little  over  4  feet  in  length. 

H.  breviro.itris,  Playfaii",  is  stated  to  have  D.  38/7,  A.  12/7,  and  the  last  portion  of  the  dorsal  and  tbe 
ventral  fins  are  shown  as  much  lower,  the  second  dorsal  and  both  anals  rather  higher  than  in  the  specimen 
described  above ;  still  it  must  not  be  overlooked  that  his  fish  was  a  more  adult  specimen  (being  10  feet  4  inches 
in  length),  and  in  such  the  posterior  portion  of  the  first  dorsal  has  a  tendency  to  decrease  in  height  with  age. 
It  is  closely  allied  to  Tetrapterus  Lessonii,  Canest.  Arch.  Zool.  1861,  i,  p.  259,  pi.  7,  from  the  Mediterranean. 
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Family,  XIV— TEICHIURID^,  Gimiher. 
Tricliiurinse,  Su-ainson. 

Branchiostegals  seven  to  eight:  pseudobranchise.  Body  elongated  and  compressed.  Gill  openings 

wide  Eyes  lateral.  Cleft  of  mouth  deep.  Teeth  in  jaws  or  palate,  several  being  strong  and  conical.  Dorsal 

and  anal  fins  many  rayed :  there  may  be  finlets  behind  the  dorsal  or  anal  fins :  ventrals,  when  present, 

thoracic,  but  sometimes  they  are  rudimentary  :  caudal  absent  or  present.  Scales  when  present  rudimentary. 

No  prominent  papilla  behind  the  vent.    Air-vessel  present.    Pyloric  appendages  few  or  many. 

jjggg  —These  fishes  are  held  in  various  estimation  in  difierent  places.  In  Beloochistan  and  where  salt  is 

cheap  no  one  will  touch  them,  but  along  the  coasts  of  India  where  the  salt  tax  has  ruined  the  fish  curers'  tra
de, 

they  are  more  esteemed,  mostly  because  being  thin  or  ribbon-shaped  they  can  be  dried  without  salting.  Russel
l 

observed  that  in  his  time  they  were  esteemed  by  the  European  soldiers.  Jerdon  states  that  "  they  afi^ord  very 

delicate  eating  when  fresh  though  never  brought  to  the  table  of  Europeans." 

Georjrcmhkal  distrihution.—TroTpica\  seas  and  extending  into  more  temperate  regions. 

Cantor  observes  that  neither  TricJdnrHS  haumela  nor  T.  savala  are  "  electrical,  but  both  give  at  certain 

seasons,  like  many  other  fishes,  a  vivid  phosphorescent  light." 

SYNOPSIS  OF  INDIVIDUAL  GENUS. 

Genus,  1 — TnicHiuRrs,*  Linn. 

Enchehjopus,  Klein  :  Leptums  (Art.)  Gill,  and  Eupleurogrmmus,  Gill. 

BrancMosterjals  seven :  pseudvhranchioe.  Body  very  elongate,  strongly  compressed,  rihhon-sJiaped,  tapering  to 

afmless  point  at  the  tail.  Cleft  of  mouth  deep.  Teeth  in  jaw  and  palatines,  those  in  the  premaxillaries  being  arched 

and  'very  strong,  whilst  the  lateral  ones  are  lancet-shaped.  A  single  long  dorsal  Jin  extending  the  whole  length  of  the 
lack:  ventrals,  when  present,  in  the  form  of  a  pair  of  scales:  anal  spines  mimite,  sometimes  concealed  beneath  the 

skin.     Scales  absent.     Air-vessel  present.     Pyloric  appendages  numerous. 

SYNOPSIS  OF  SPECIES. 

1.  Trichiurus  muticus,  D.  140-150.     Ventral  fins  in  the  form  of  two  rudimentary  scales.^    Silvery. 

2.  Trichiurus  haumela,  D.  127-133.  Anal  fin  in  the  form  of  minute  sjiines.  Eyes  fi-om  Ifto  2§  diameters 

from  end  of  snout.     Silvery,  upper  third  of  dorsal  fin  dark.     Seas  and  estuaries  of  India  to  China. 

3.  Trichiurus  savala,  D.  112-120.  Eyes  2|  to  3^  diameters  from  end  of  snout.  Anal  fin  in  the  form  of 

spines.     Silvery.     Seas  and  estuaries  of  India  to  China. 

1.     Trichiurus  muticus,  Plate  XLVII,  fig.  5. 

Gray,  Zool.  Misc.  p.  10;  Grifiith,  Cuv.  Anim.  King.  Fishes,  p.  349,  pi.  6,  f.  2 ;  Giinther,  Catal.  ii,p.  348. 
?  Trichiurus  intermedius.  Gray,  1.  c.  p.  10  ;  Richards.  Ich.  China,  p.  268. 
?  Trichiurus  medius,  Griffith,  1.  c.  pL  6,  fig.  3. 

B.  vii,  D.  140-150,  P.  11. 

Length  of  head  10^  to  11  i,  height  of  body  1/16  to  2/33  of  the  total  length.  Eyes— diameter  6i  in 

leno-th  of  head,  2  diameters  from 'end  of  snout,  and  nearly  1  apart.  The  height  of  the  head  equals  1/2  its 
length.  The  lower  jaw  slightly  produced  beyond  the  upper :  the  maxilla  reaches  to  below  the  middle  of  the 

eye  :  interorbital  space  with  a  keeled  ridge  along  its  centre.  Teei/i.— about  20  sharp  compressed  ones  laterally  in 

the  upper  jaw,  whilst  anteriorly  are  two  pairs  of  large,  curved,  and  usually  (but  not  invariably)  slightly  barbed 
fano-s  :  there  are  two  similar  but  much  smaller  ones  above  the  symphysis  of  the  lower  jaw,  and  which  are  anterior 

to  the  snout  when  the  mouth  is  closed;  laterally  there  are  about  15  or  16  teeth  similar  to  those  in  the  upper 

iaw  but  smaller.  Fins— the  dorsal  fin  commences  above  the  hind  edge  of  the  preopercle,  its  first  rays  are  short, 

their  length  being  about  equal  to  one  diameter  of  the  orbit,  the  longest  rays  are  only  about  equal  to  1/2  the 

height  of" the  body  :  the  rudimentary  ones  have  been  enumerated  in  the  numbers  given  above.  Pectoral  1/3  as loner  as  the  head.  Ventrals  indicated  by  two  small  rounded  scale-like  productions  on  the  lower  surface  of  the 

abdomen,  about  3/4  the  length  of  the  head  posterior  to  the  opercle.  Anal  spine  almost  or  entirely  concealed  in 

the  skin.'  Lateral-line—almost  straight  and  a  little  below  the  middle  of  the  body  especially  in  the  last  part  of its  course.     Colours — burnished  silver,  fins  yellowish.  ■     ,       •     ,         i,      tri, 
Eahitat.— Seas  of  India  to  China,  it  is  very  common  in  Orissa  up  to  about  25  mches  m  length.  The  one 

fin-ured  is  20|  inches  long  and  from  Orissa. 

*  Ntis-sah-rue,  Mngh. :  Saicaryi,  Tel. 
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2.    Trichiurus  haumela. 

Clupea  haumela,  Forsk.  p.  72  ;  Gmel.  Linn.  p.  1408. 
Trichiurus  Upturus,  Lacep.  ii,  pi.  7,  fig.  1 ;  Russell,  Fish.  Vizag.  i,  p.  30,  Sawala,  pL  41 ;  Ham.  Buck. 

Fish.  Ganges,  pp.  31,  364. 
Trichiurus  haumela,  Cuv.  and  Val.  viii,  p.  249 ;  Riipp.  N.  W.  Fische,  p.  41  ;  Swainson,  Fishes,  ii,  p.  254  ; 

Cantor,  Catal.  p.  113 ;  Bleeker,  Makr.  p.  41 ;  Jerdon,  M.  J.  L.  and  Se.  18.51,  p.  139  ;  Giinther,  Catal.  ii,  p.  348 ; 
Day,  Fishes  of  Malabar,  p.  GQ  ;  Kner,  Novara  Fische,  p.  140 ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  471. 

Trichiurus  Malabaricus,  Day,  Fish.  Malabar,  p.  65,  pi.  v. 
Enchelyopus  haumela,  Bleeker,  Bintang.  1868,  p.  4.  , 
Puttiah,  Ooriah  :  Sawala,  Tel. :  Sona-ka-wahlah,  Tarn. :  Fa-pa-dah,  Andam. 

B.  vii,  D.  127-133,  P.  11. 

Length  of  head  from  2/13  to  1/8,  height  of  body  from  1/12  to  1/15  of  tlie  total  length.  i?)/e^diameter 
4|  to  6^  in  length  of  head,  If  to  2^  diameters  from  the  end  of  snout,  and  3/4  of  a  diameter  apart :  its 
height  is  at  least  1/2  of  that  of  the  head  where  it  is  situated.  Lower  jaw  considerably  the  longer,  the  posterior 
extremity  of  the  maxilla  reaches  to  below  the  middle  of  the  orbit.  Dorsal  profile,  between  the  end  of  the  snout  and 

the  eye,  rather  concave.  Height  of  head  equals  2/5  of  its  length.  Teeth — upwards  of  10  to  12  sharp  comjjressed 
ones  laterally  in  either  side  of  upper  jaw,  usually  increasing  in  size  posteriorly,  whilst  anteriorly  in  the 
premaxillaries  are  two  pairs  of  large  curved  and  barbed  canines,  there  are  two  similar  but  smaller  teeth  above 

the  symphysis*  of  the  lower  jaw  (and  in  advance  of  the  end  of  the  snout  when  the  mouth  is  closed),  most 
distinct  in  the  adult,  and  8  lateral  ones  also  of  less  size  than  those  in  the  upper  jaw,  and  some  of  which  are 

occasionally  barbed.  Teeth  also  in  the  palatines.  Fins — the  first  few  dorsal  rays  are  of  less  height  than  those 
near  the  middle  of  the  fin  which  about  equal  that  of  the  body.  Pectoral  nearly  or  quite  as  long  as  the  height 
of  the  head.  Behind  the  anus  the  anal  fin  is  seen  in  the  form  of  short  spines,  often  entirely  concealed  or  else 
blunted  at  their  external  extremities  :  in  one  specimen  1  count  74,  in  another  80.  Lateral-line — gradually 
descends  mitil  above  the  commencement  of  the  anal  fin,  where  it  is  in  the  lower  third  of  the  body.  Golours — 
grayish  along  the  back,  becoming  silvery  on  the  sides  and  beneath  :  a  dark  mark  along  the  edge  of  the  preorbital. 
Fins  of  a  pale  yellow,  the  upper  half  of  the  dorsal  dark,  due  to  numerous  fine  black  dots. 

Habitat. — East  coast  of  Africa,  seas  and  estuaries  of  India,  and  the  Malay  Archipelago  to  China,  attaining 
at  least  3  feet  in  length.  It  is  extremely  voracious,  devoui-ing  its  own  species,  as  well  as  other  kinds  of  fish  and 
Crustacea.     It  is  much  more  common  than  T.  savala. 

3.     Trichiurus  savala,  Plate  XLVII,  fig.  4. 

Cuv.  and  Val.  viil,  p.  251,  pi.  244  ;  Cantor,  Ann.  and  Mag.  ix,  p.  15,  and  Catal.  p.  115  ;  Bleeker,  Makr. 
p.  41 ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  139  ;  Gunther,  Catal.  ii,  p.  347;  Day,  Fishes  of  Malabar,  p.  67. 

Trichiurus  armatus,  Gray,  Zool.  Misc.  p.  9,  and  111.  Ind.  Zool.  pi.  93,  f.  1 ;  Richards.  Ich.  China,  p.  268  ; 
Grifiith,  in  Cuv.  Anim.  Kingdom,  Fishes,  p.  349,  pi.  6,  f.  1. 

Unhelyopus  savala,  Bleeker,  Bintang.  1868,  p.  14. 

B.  vii,  D.  112-120,  P.  11. 

Length  of  head  7-^,  height  of  body  1/16  of  the  total  length.  Eye — diameter  2/13  to  1/7  of  length  of 
head,  2|  to  2J-  in  the  length  of  snout,  and  1  apart :  its  height  is  about  1/3  of  that  of  the  head  where  it  is 
situated.  The  height  of  the  head  equals  2~  to  2§  in  its  length.  The  lower  jaw  considerably  prolonged  beyond 
the  upper  :  the  maxilla  reaches  to  below  the  middle  of  the  eye.  Interorbital  space  neaily  flat :  dorsal  profile 
between  upper  surface  of  eyes  and  end  of  snout  slightly  concave.  The  distance  from  the  eye  to  the  upper  jaw 
nearly  equals  the  diameter  of  the  orbit.  Teeth — about  8  sharp  and  compressed  ones  laterally  in  the  upper  jaw, 
whilst  anteriorly  are  two  or  three  pairs  of  large,  curved,  and  barbed  fangs  :  there  are  two  similar  and  rather 
smaller  ones  above  the  symphysis  of  the  lower  jaw,  and  which  are  anterior  to  the  snout  when  the  mouth  is 

closed  :  laterally  there  are  about  9  similar  to  those  in  the  upper  jaw  but  smaller.  Fins — the  dorsal  fin 
commences  over  the  hind  edge  of  the  preopercle,  its  first  rays  are  short,  being  about  equal  to  1  diameter  of  the 
orbit,  the  longest  rays  are  about  equal  to  the  height  of  the  body.  Pectoral  4/11  of  the  length  of  the  head.  Nf) 
rudiment  of  ventral  fins.  Anal  in  the  form  of  about  76  to  82  free  spines  which  may  be  concealed  in  the  skin 

but  are  generally  distinct,  especially  the  fii-st,  which  is  twice  as  long  as  seen  in  T.  haumela.  Lateral-line — passes 
downwards  to  the  lower  third  of  the  side.     Colours — silvery,  fins  yellowish  wliite. 

Habitat. — Seas  and  estuaries  of  India,  the  Malay  Archipelago,  and  China,  attaining  at  least  16  inches  in 
length.     The  spiecimen  figured  is  12  inches  long,  and  from  Bombay,  it  has  113  dorsal  rays. 

*  In  a  specimen  from  Orissa,  nearly  19  inches  long,  only  one  such  tooth  exists,  it  is  however  upwards  of  1/2  the  diameter  of  the 
eye  in  length  and  barbed  posteriorly. 

2  D 
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Family,  XV— ACANTHURID^,  (pt.)  Richards. 
Acanthirin(p,^i.  Swains. :  Acantlmroidei,  Bleeker :  Acronurido?,  Giinther. 
Branchiostegals  from  four  to  seven :  pseudobranchise.  Body  oblong  or  elevated  and  compressed.  Eyes 

of  moderate  size  and  lateral.  Cleft  of  mouth  very  slight.  Teeth  in  both  jaws  in  a  single  compressed  row, 
often  lobate  or  serrated,  and  tapering  incisors  may  be  present.  Palate  edentulous.  A  single  dorsal  fin  with 
fewer  spines  than  rays :  anal  with  two  or  three  spines:  ventrals  thoracic.  Scales  minute.  Lateral  line 
complete  and  continuous.  The  side  of  the  free  portion  of  the  tail  usually  armed  with  one  or  more  bony 
plates  or  spines,  these  are  small  or  absent  in  the  immature,  developing  with  age.  Air-vessel  present, 
forked  posteriorly.    Pyloric  appendages  few. 

SYNOPSIS  OP  GENERA. 

1.  AcantJiurws.  An  erectile  spine  on  either  side  of  the  free  portion  of  the  tail :  ventral  usually  with 
one  spine  and  five  rays.  Scales  small  or  even  rudimentary.  Red  Sea,  East  coast  of  Africa,  through  the  seas  of 
India,  and  the  tropics. 

2.  Naseus.  One  to  three  non-erectile  spines  on  either  side  of  the  free  portion  of  the  tail  :  ventral  with 
one  spine  and  three  rays.  Scales  minute  or  rudimentary.  From  the  East  coast  of  Africa  tlirough  the  seas  of 
India  to  Polynesia. 

Genus,  1 — Ac.iNTHUEUS,*  (Forsh.)  Bl. 

Ojiisotomus,  Comm. :  Harpurus,  Forster :  Acrmmrus,  Cuv.  (young)  :  Keris,\  pt.,  Cuv.  (?  young)  : 
Ctenodon  and  Zahrasoma,  Swains.  :   Scopus,  Kner :  Ehomhotides,  Bleeker. 

BrMichiostegals  five :  pseudohrancMcB  well  developed.  Body  and  head  elevated  and  strongly  compressed. 
Eyes  high  up.  Teeth  in  a  single  raw  with  lobate  or  serrated  edges.  A  single  dorsal  fin  ivith  fewer  spines  than  rays  : 
anal  ivith  three  spines :  ventral  usually  with  one  spine  and  five  rays.  Scales  small  or  minute,  cycloid  or  ctenoid, 
sometimes  spinate.  A  moveable  spine  exists  in  a  groove  on  the  side  of  the  free  portion  of  the  tail,  just  below  the 
lateral-line.     Air-vessel  large,  posteriorly  forked.     Pyloric  appendages  feiv  (Jj-7). 

The  caudal  fin  generally  becomes  more  lobed  or  emargiaate  in  the  adults  than  it  is  in  the  young.  In 
some  instances  (see  A  hepatus,  p.  206)  the  rays  in  the  ventral  fin  are  decreased  in  number  and  rather  altered  in 
character. 

The  young  of  this  genus  have  no  scales,  but  the  skin  is  vertically  striated,  sometimes  with  small  rough 
points.  In  a  specimen  (Acanthurus  melanurus,  Cuv.  and  Val.)  from  Malabar,  1|  inches  in  length,  the  most 
distinct  appearance  of  scales  is  to  be  seen  along  the  bases  of  the  dorsal  and  anal  fins.  There  are  two  parallel 
raised  serrated  ridges  from  the  snout  to  opposite  the  nostril,  whilst  the  anterior  edge  of  the  second  spine  of  the 
dorsal  fin  is  serrated.  In  a  second  specimen,  although  slightly  smaller,  little  sliarp  points  or  rudimentary 
scales  are  to  be  seen,  or  appearing  as  if  each  ridge  of  the  skin  were  ctenoid  in  places.  In  a  specimen  2^-  inches 
in  length,  the  serrations  adverted  to  have  disappeared  and  rudimentary  scales  are  visible  all  over  the  body. 

SYNOPSIS  OP  SPECIES. 

A.     Broad  teeth  fixed  in  the  jaws  :  8  or  9  dorsal  spines  :  5  ventral  rays.     (Bhombotides.) 

1.  Acanthurus  lineatus.  D.  j-f  |t>  -^^  -aV-  Upper  two-thii-ds  of  body  canary  yellow,  which,  as  weU  as 
the  head,  have  9  or  10  oblique  blue  bands.  A  semilunar  blue  band  in  the  centre  of  the  caudal.  Seas  of  India 
to  the  Malay  Archipelago. 

2.  Acanthurus  leucosternon.  D.  s-o^-g-o,  A.  ̂ y-ts-  Blue,  head  dark  brown,  chest  white  as  is  also  a  ring 
round  the  lower  part  of  the  mouth.  A  black  band  along  base  and  either  side  of  caudal  fin,  a  second  in  its  last 
fourth.     East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago. 

3.  Acanthurus  atirolineatus.  D.  -f^,  A.  Jg-.  Bluish,  with  about  12  horizontal  yellow  bands,  dorsal  and 
anal  fins  likewise  banded.     Coromandel  coast  of  India. 

4.  Acanthurus  triostegus.  D.  3-3"^^,  A.  a-g^^-j-  Greenish,  with  a  black  ocular  band,  four  more  down  the 
body  and  an  interrnpted  one  across  the  free  portion  of  the  tail. 

5.  Acanthurus  Tennentii.  D.  -f^,  A.  ̂ .  Brown,  white  hind  edge  to  the  caudal  fin,  and  ?  a  dark  ring  on 
the  shoulder.     Ceylon. 

G.  Acanthurus  mafoides.  D.  -j-j^rs'  -A--  -zt-tf-  Bi-own,  sometimes  with  blue  lines  on  the  body  and  fins, 
and  a  white  ring  at  the  base  of  the  caudal  fin.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

*  Kohli-meen.  Tam. 

t  The  Genus  Keris,  CV.  appears  to  consist  of  the  young  of  Acanthurii.s,  or  Naseus,  or  both. 
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7.  Acanthurus  mata.  D.  ̂ i^yy,  A.  tj^zt-  Bro-mi,  with  black  fins.  Red  Sea,  seas  of  India  to  the  Malay 
Arcliipelago. 

8.  Acanthurus  Celebicus.     D.  -rlrfs.  ̂ -  A.  L.  1.  80.     Brown,  fins  dark.     I^Iadras,  Malay  Archipelago. 
9.  Acanthums  melanurus.  D.  a-j'^-j-,  A.  ̂ .  Scales  radimentary  or  absent.  Black  band  over  occiput, 

another  across  free  portion  of  the  tail.     Seas  of  India  to  the  Malay  Archipelago. 

B.     Broad  teeth  fixed  in  the  jaws  :  8  or  9  dorsal  spines  :  ventrals  not  fully  developed. 

10.  Acanthurus  hepatus.  D.  xa'-^ro-  ̂ -  1/2.  A.,  -/g-.  Slatey  gray,  covered  by  a  deep  brown  band  in  the 
upper  half  of  its  back,  leaving  an  oval  blotch  of  gi-ound  colour  above  the  pectoral  fin.  Fins  gray,  spines  and 
i-ays  orange,  caudal  yeUow.     Seas  of  India  to  New  Guinea. 

C.     Setiform  moveable  teeth  dilated  at  their  extremities  :  8  or  9  dorsal  spines  :  5  ventral  rays.     (Cteiwdon.) 

11.  Acanthurus  strigosus.  D.  -^I-^^,  A.  ̂ ^r-  Teeth  setiform  with  dilated  extremities.  Body  brown 
lineated  with  bluish  lines,  red  spots  on  the  head.  Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay 
Archipelago  and  beyond. 

D.     Broad  teeth  fixed  in  the  jaws  :  1  to  4  dorsal  spines  :  5  ventral  rays.     (Harpurus.) 

12.  Acanthurus  xanthurus.  D.  ̂ -^T'  ̂ -  ao-TT-  Scales  rudimentary,  rough.  Blackish,  caudal  yellow. 
Red  Sea,  East  coast  of  Africa  and  Ceylon. 

13.  Acanthurus  velifer.  D.  -rflfg-,  A.  ̂ -j'tt-  Scales  rudimentary.  Dorsal  and  anal  fins  much  elevated. 
Brown,  banded  with  narrow  blue  lines.     Red  Sea,  East  coast  of  Africa  to  the  Malay  Archipelago  and  beyond. 

A.     Broad  teeth  fixed  in  the  jaws  :  8  or  9  dorsal  spines  :  5  ventral  rays.     (Bhomhotides.) 

1.    Acanthurus  lineatus. 

Chcetodon  lineatus,  Linn.  Nat.  Hist,  i,  p.  124(3. 
Acanthurus  lineatus,  Bl.  Schn.  p.  214,  t.  xlix ;  Lacep.  iv,  pp.  547,  549 ;  Cuv.  and  Val.  x,  p.  223 ;  Bleeker, 

Sumatra,  ii,  p.  263 ;  Giinther,  Catal.  iii,  p.  333 ;  Kner,  Novara  Fische,  p.  210. 
Ctenodon  lineatus,  Swainson,  Fishes,  ii,  p.  256. 
Acanthurus  vittatus,  Benn.  Fish.  Ceylon,  p.  2,  pi.  ii. 
Bhomhotides  lineatus,  Bleeker,  Arou,  1873,  p.  3. 

B.  V,  D.  rffr,  P-  15,  V.  1/5,  A.  ̂ ,  C.  17. 

Length  of  head  5^  to  6|,  of  caudal  2/7,  height  of  body  1/3  of  the  total  length.  Byes— diameter  2/9  of 
length  of  head,  3  to  3|  diameters  from  end  of  snout,  and  1^  apart.  Profile  from  dorsal  fin  to  snout  obtuse. 

The  maxilla  reaches  1/3'  of  the  distance  to  below  the  orbit.  Teeth — six  or  seven  lobate  incisors  on  either  side  of 
the  upper  jaw.  Fins — dorsal  spines  rather  weak  and  a  little  shorter  than  the  rays,  interspinous  membrane 
scarcely  notched.  Pectoral  as  long  as  or  slightly  longer  than  the  head.  Caudal  lobed,  the  upper  the  longer. 
Scales — about  eight  rows  between  the  lateral-line  and  the  base  of  the  last  dorsal  spine.  Lancet-shaped  spine 
vrith  a  posterior  process.  Least  depth  of  the  free  portion  of  the  tail  equal  to  1/2  the  length  of  the  head. 
Colours — head  and  upper  two-thirds  of  body  canary  yellow,  traversed  by  nine  or  ten  more  or  less  oblique  blue 
bands  going  from  tlie  head  to  the  back  and  caudal  fin  :  lower  third  of  body  reddish-gray.  Two  or  three  blue 
bands  pass  down  the  summit  of  the  head  and  the  anterior  edge  of  the  eye  towards  the  snout,  whilst  about 
seven  more  pass  across  the  cheeks  to  the  bands  on  the  body.  Other  blue  bands  pass  upwards  and  backwards 
from  the  hind  edge  of  the  eye  to  the  bands  on  the  body.  Dorsal  and  anal  fins  dark  with  a  gray  margin. 
Pectoral  having  its  upper  ray  blue,  and  just  internal  to  it  a  white  line  ascending  1/2  way  up  the  ray  :  an  arched 
white  band  on  lower  half  of  pectoral  fin  on  its  inferior  side.  Ventral  vrith  its  outer  ray  blue,  its  inner  ones  red. 
Caudal  with  a  semilunar  blue  band  in  its  centre  and  a  blue  posterior  edge.  Bennett  observes  of  Ceylon  examples 

that  amono-st  six  or  seven  specimens  no  two  were  alike  in  the  arrangement  of  the  blue  and  yeUow  streaks  near 
the  caudal  fin. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  :  common  at  the  Andamans  in  December  and  January 

up  to  10  inches  in  length.  Bennett  says  :  '^  the  Seiveyah  (Acanthurus  lineatus)  is  &n  extvemely  scarce  fish  on 
the  southern  coast  of  Ceylon :  inhabits  rocky  situations,  and  is  not  in  request  but  for  the  gratification  of  the 

naturalist.     It  seldom  exceeds  16  or  17  inches  in  length."     (p.  2.) 
2.  Acanthurus  leucosternon. 

Benn.  Proc.  Zool.  Soc.  1832,  p.  183;  Bleeker,  Batoe,  iii,  p.  237 ;  Ganther,  Catal.  iii,  p.  340. 
Acanthurus  Delisianus,  Cuv.  and  Val.  x,  p.  193  ;  Guer.  Icon.  Poiss.  pi.  xxxv,  fig.  2  ;  Griffith,  in  Cuv. 

Anim.  Kingdom,  Fishes,  pi.  xxxiii,  fig.  2. 

B.  v,  D.  ̂ ^30,  P-  16,  V.  1/5,  A.  ̂ ?^,  C.  17. 

Length  of  head  4f,  of  caudal  51,  height  of  body  about  2/5  of  the  total  length.  Eyes— diameter  2/7  of 
length  of  head,  2f  diameters  from  end  of  snout,  and  li  apart.  Profile  from  the  upper  edge  of  the  eye  to 
the  snout  rather  concave.  Teeth — five  truncated  and  lobate  ones  on  either  side  of  the  upper  jaw,  and  six  in  the 
lower.  Fins— \ast  dorsal  spine  as  high  as  the  rays,  and  equal  to  about  4/13  of  the  height  of  the  body,  the 
iwsterior  extremity  of  the  soft  dorsal  and  anal  fins  rather  angular.     Pectoral  as  long  as  the  head.     Anal  as 
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liigli  as  the  soft  dorsal :  caudal  emarginate.  Scales — very  small,  rough  and  rudimentary  on  head  and  chest. 
Lancet-shaped  spine  with  a  posterior  process.  Least  depth  of  free  portion  of  the  tail  equals  3/7  of  the  length  of 
the  head.  Colours — blue,  head  dark  brown  or  black,  chest  white,  as  is  also  a  ring  on  the  lower  part  of  the 
mouth,  ascending  to  its  angle.  A  broad  bluish  band  passes  down  the  shoulder  to  the  axilla,  which  last  has  a 
triangular  brown  patch.  A  naiTow  crescentic  black  band  across  the  base  of  the  caudal,  and  continued  along 
the  upper  and  lower  edges  of  the  fin,  a  second  wide  one  along  the  last  fourth  of  the  fin,  and  havincf  a  white 
outer  border.     Other  fins  stained  gray  at  their  edges. 

Habitat. — East  coast  of  Africa,  Mauritius,  Ceylon,  to  the  Malay  Archipelago.  The  above  description  is 
taken  from  the  type  specimen  sent  by  Dr.  SibbalJ  to  the  British  Museum. 

3.     Acanthurus  aurolineatus,  Plate  XL VIII,  fig.  3. 

B.  V,  D.  J^,  P.  18,  V.  1/5,  A.  A,  C.  17. 

Length  of  head  4|,  of  caudal  5|,  height  of  body  2/5  of  the  total  length.  Eijes — high  up,  diameter  1/3  of 
length  of  head,  1^  diameters  from  end  of  snout,  and  1  apart.  Preopercle  entire.  Upper  profile  of  head  rather 
convex.  Teeth  — on  eitlier  side  eight  lobate  ones  in  the  upper,  and  eight  or  nine  in  the  lower  jaw.  Fins — last 
dorsal  spine  2/5  of  the  height  of  the  body  and  of  about  the  same  length  as  the  rays,  last  portion  of  the  fin 

and  of  the  anal  rather  angular,  interspinous  membi-ane  very  slightly  emarginate.  Pectoral  about  as  long  as 
the  head  ;  third  anal  spine  rather  above  half  the  length  of  the  head.  Caudal  emarginate.  Scales — on  head 
minute,  very  small  on  the  body,  about  twenty  rows  between  the  lateral-line  and  base  of  the  last  dorsal  spine. 
Lancet-shaped  spine  witli  a  postei-ior  process.  Least  depth  of  the  free  portion  of  the  tail  equal  to  1  diameter  of 
the  orbit.  Colours — a  genei'al  yellowish  tinge,  with  yellow  horizontal  lines  along  the  body  about  1/2  the 
width  of  the  ground  colour,  which  is  bluish.  A  narrow  lightish  band  over  the  base  of  tlie  caudal.  Dorsal  and 
anal  fins  bluish,  with  several  longitudinal  yellow  bands  as  seen  on  the  body. 

The  specimen,  figured  life-size,  is  from  the  collection  of  Sir  W.  Elliot,  K.C.S.I.,  and  was  captured  at 
Waltair  some  years  since. 

Habitat. — Coromandel  coast  of  India. 

4.    Acanthurus  triostegus,  Plate  XLVIII,  fig.  2. 
Chcetodon  triostegus,  Linn.  Sys.  i,  p.  4G3. 
Acanthurus  triostegus,  Bl.  Schn.  p.  215;  Cuv.  and  Val.  x,  p.  197;  Swainson,  Fishes,  ii,  p.  255;  Bleeker, 

Tenth,  p.  13;  Jenyns,  Voy.  Beagle,  Fishes,  p.  75  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  138  ;  Giinther,  Catal.  iii, 
p.  327. 

Chcetodon  mootah,  Russell,  Fish.  Vizag.  i,  p.  66,  pi.  84. 
Harpurus  fascicdus,  Porst.  Desc.  Anim.  ed.  Licht.  p.  216. 
Chcetodon  zebra,  Lacep.  iii,  pi.  25,  f.  3. 
Acanthurus  zebra,  Lacep.  iv,  p.  540,  pi.  vi,  f.  3. 
Chmtoclon  conagga,  Lacep.  iv,  p.  727. 
Acanthurus  hiriulo,  Benn.  Fish.  Ceylon,  p.  11,  pi.  xi. 

Teuthis  Austral  is.  Gray  in  King's  Survey  Australia,  ii,  p.  435. 
Acanthurus  subarmatas,  Benn.  Whaling  Voy.  ii,  p.  278. 
Bhomhutides  triostegus,  Bleeker,  Solor,  1868,  p.  2. 
Mootah,  Tel.  :  Kara-panwoivah,  Cmg. 

B.  V,  D.  ̂ »^,  P.  15,  V.  1/5,  A.  ̂ 3^,  C.  17. 

Length  of  head  3f  to  1/4,  of  caudal  1/5,  height  of  body  2i  to  2 J  in  the  total  length.  Eges— diameter 
2/7  of  length  of  head,  2  to  2i  diameters  from  end  of  snout,  and  1  to  Ii  apart.  Profile  from  above  the  orbit 
to  the  snout  rather  concave.  Teeth — eight  lobate  incisors  on  either  side  of  the  upper  jaw,  and  nine  or  ten  on 
either  side  of  the  lower.  Fins — dorsal  spines  moderately  strong,  the  last  1/5  higher  than  the  longest  ray,  and 

equal  to  3f  or  1/4  of  the  height  of  the  body.  Pectoral  4/5  as  long  as  the'  head.  Caudal  lunated.  Scales — rudimentary  and  cycloid  on  the  head,  small  and  ctenoid  on  the  body  :  about  twenty  rows  between  the  lateral- 
line  and  the  last  dorsal  spine.  Lancet-shaped  spine  vrith  a  sharp  posterior  process.  Least  depth  of  free 
portion  of  the  tail  equal  to  about  1^  diameters  of  the  orbit.  Colours — greenish,  with  a  browTiish  tinge  along 

the  back.  One  vertical  dark  band  along  the  snout,  a  second  through  the  orbit,  four  dowai  the  body,"and  one over  the  base  of  the  caudal  fin,  the  last  being  in  the  form  of  two  rounded  blotches,  one  above,  the  other  below 
the  lateral-line.     Fins  stained  darkish. 

Habitat. — Seas  of  India,  to  the  Malay  Archipelago  and  beyond.  The  specimen  figured  is  from  the 
Andaman  islands,  where  it  is  common.     As  Jerdon  observes  this  species  is  rare  at  Madras. 

5.  Acanthurus  Tennentii. 

Giinther,  Catal.  iii,  p.  337. 

B.  V,  D.  Jj,  P  17,  V.  1/5,  A.  J,,  C.  17. 

Length  of  head  2/9,  of  caudal  2/11,  height  of  body  2/5  of  the  total  length.  %e.s— diameter  2/7  of 
length  of  head,  2|  diameters  from  the  end  of  snout.  Nostrils  2/3  the  length  of  the  head  from  the  end  of 
the  snout.     Teeth — eight  lobate  incisors  on  either  side  of  the  upper,  and  eight  on  either  side  of  the  lower  jaw. 
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]?;,is — last  dorsal  spine  nearly  1/3  the  lieigtt  of  the  body,  and  about  equal  to  the  rays  :  posterior  extremity  of  the 

soft  dorsal  and  anal  rather  angular.  Pectoral  as  long  as  the  head.  Caudal  emarginate.  Sccdes—ahowt  fourteen 
rows  between  the  lateral-line  and  the  base  of  the  last  dorsal  spine.  A  posterior  process  to  the  lancet-shaped 
spine.  Colours — brown,  caudal  with  a  broad  white  posterior  edge,  having  a  dark  base  behind  it.  The  skin  in  the 
British  Museum  has  a  dark  ring  on  the  shoulder,  considered  normal,  but  which  appears  very  like  an  ink  mark  : 
the  pectoral  seems  to  have  been  tinged  with  yellow  in  its  posterior  half  on  the  lower  side. 

Habitat. — An  inunature  specimen  from  Ceylon  in  the  British  Museum. 

6.    Acanthurus  matoides. 

Chmtodon  nigrofuscus,  Forsk.  p.  64. 
?  Chcetodon  nigricans,  Gmel.  Linn.  p.  1245. 
Acanth'urus  nigricans,  Bl.  Schn.  p.  211  (pt.). 
?  Acanthurus  rasi,  Cuv.  and  Val.  x,  p.  203. 
Acanthurus  matoides,  Cuv.  and  Val.  x,  p.  204 ;  Bleeker,  Teuth.  p.  12 ;  Giinther,  Catal.  iii,  p.  330 ;  Day, 

Fish.  Malabar,  p.  126 ;  F  Kner,  Novara  Fische,  p.  210  ;  Playfaii-,  P.  Z.  Soc.  1867,  p.  868 ;  Klunz.  Verh.  z.  b.  Ges. 
Wien,  1871,  p.  608. 

Acanthurus  annularis,  Cuv.  and  Val.  x,  p.  209  (with  a  whitish  basal  caudal  band). 
Acanthurus  nigrofuscus,  Cuv.  and  Val.  x,  p.  214  (not  Gunther,  Catal.). 
Acanthurus  xanthopterus.  Cantor,  Catal.  p.  206,  pi.  iv. 
Bkombotides  matoides,  Bleeker,  Sanger,  l868,  p.  1. 

B.  V,  D.  ̂ »^,  P.  17,  V.  1/5,  A.  ̂ »^,  C.  16,  Vert.  9/13. 

Length  of  head  4-1-  to  1/5,  of  caudal  4^,  height  of  body  2^  in  the  total  length.  Eyes — diameter  3| 
to  3|  in  the  length  of  head,  2|-  diameters  from  end  of  snout,  and  1  apart.  Profile  from  snout  to  dorsal  fin  much 
elevated,  and  having  a  slight  depression  above  the  orbits.  The  distance  from  the  anterior  nostril  to  the  front 
edge  of  the  upper  jaw  equals  about  2/3  of  the  length  of  the  head  :  from  the  eye  to  the  angle  of  the  mouth  2/3 
to  3/5  of  the  length  of  the  head.  Opercle  striated.  Teeth — eight  or  nine  lobate  or  serrated  incisors  on  either 
side  of  the  upper  jaw,  and  the  same  in  the  lower.  Fins — dorsal  spines  of  moderate  strength,  the  last  not  quite 
so  high  as  the  first  few  rays,  and  equal  to  nearly  1/3  the  height  of  the  body  :  the  in terspinous  membrane  scarcely 
emarginate  :  the  posterior  extremity  of  the  fin  and  also  of  the  anal  angularly  rounded  :  pectoral  nearly  as  long 
as  the  head.  Ventral  pointed,  4/5  as  long  as  the  pectoral.  Third  anal  spine  equals  2  diameters  of  the  orbit  in 
length  :  rays  not  quite  so  long  as  those  of  the  dorsal.  Caudal  emarginate  :  in  the  adult  as  upwards  of  a  foot  in 
length  its  outer  rays  become  elongated  causing  the  fin  to  be  deeply  lunated  in  its  last  half.  Scales — rudi- 

mentary and  cycloid  on  head  and  over  shoulders,  chest,  and  in  a  band  along  the  base  of  the  dorsal  fin  : 
ctenoid,  and  in  irregular  rows  on  the  body,  about  18  to  20  rows  between  the  lateral-line  and  base  of  the  last 
dorsal  sprue.  Lancet-shaped  spine  with  a  posterior  process.  Free  portion  of  the  tail  at  its  lowest  part  equal 

to  1/2  the  length  of  the  head.  Colours — bro-svn,  sometimes  with  narrow  light  bands  across  the  cheeks  and  along 
the  body :  lips  black  :  dorsal  and  anal  fins  with  several  longitudinal  bands  :  caudal  with  a  wlute  baud  across  its 
base,  sometimes  the  rest  of  the  fin  is  light-coloured  with  a  crescentie  dark  mark  at  its  posterior  extremity. 
Outer  half  of  pectoral  yeUowish-groen. 

Habitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  It  is  reputed  to  attain  to 
3  feet  in  length  at  Madras.  The  largest  obtained  by  me  was  22^  inches  long.  It  is  said  to  be  good  eating  but 
not  brought  to  the  tables  of  Europeans. 

7.    Acanthurus  mata,  Plate  XLVIII,  fig.  1. 

CTicetodon  nigrofuscus  ?,  Russell,  i,  p.  64,  and  Mata,  pi.  82  (not  G.  nigrofascus,  Forsk.). 
Acanthurus  mata,  Cuv.  and  Val.  x,  p.  202 ;  Bleeker,  Java,  ii,  p.  432. 
Acanthurus  rasi,  Jerdon,  M.  J.  L.  and  Sc.  1861,  p.  138  (not  Cuv.  and  Val.). 
Acanthurus  Bleekeri,  Giinther,  Catal.  iii,  p.  331 ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  509. 
Koli,  Tam. 

B.  T,  D.  „»^,  P.  17,  V.  1/5,  A.  ̂ ■^^,  C.  16. 

Length  of  head  4f ,  of  caudal  4f,  height  of  body  2|  in  the  total  length.  Eijes — diameter  3|  in  length 
of  head,  2j  diameters  from  end  of  snout,  and  Ij  apart.  Profile  from  snout  to  dorsal  fin  nearly  straight.  The 
distance  from  the  anterior  nostril  to  the  front  edge  of  the  upper  jaw  equals  not  quite  1/2  the  length  of  the  head, 
whilst  it  is  about  the  same  distance  from  the  lower  edge  of  the  eye  to  the  angle  of  the  mouth.  Opercle  strongly 

striated,  more  strongly  so  and  with  a  larger  number  of  elevations  than  in  A.  matoides.  Teeth — eight  or  nine 
incisors  in  the  upper  jaw  serrated  along  3/4  of  their  external  edge,  and  the  same  in  the  lower.  Fins — dorsal 
spines  increase  in  length  to  the  last  which  is  nearly  or  as  high  as  the  anterior  rays  and  equals  1/3  in  that  of  tlie 
body  :  the  interspinous  membrane  scarcely  emarginate  ;  the  posterior  portion  of  the  fin  and  also  of  the  anal 
angularly  rounded.  Pectoral  as  long  as  the  head.  Third  anal  spine  equal  to  about  If  diameters  of  the  orbit 
and  the  rays  similar  to  those  of  the  soft  dorsal.  Caudal  emarginate,  upper  lobe  the  longer.  Scales — rudimentary 
on  head  and  over  the  nape,  becoming  ctenoid  and  in  angular  rows  on  the  body,  there  appear  to  be  about  160  to 
160  rows  descending  to  the  lateral-line  :  and  about  16  or  18  rows  between  the  lateral-line  and  base  of  the  last 
dorsal  spine.  Lancet-shaped  spine  on  the  side  of  the  free  portion  of  the  tail  with  a  posterior  process.  Colours — 
blackish-brown  :  lips  and  fins  black. 
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Variety  (?  A.  Busswm'eri,  C.  and  V.  x,  p.  201)  with  numerous  rather  undulating  narrow  brown  hands, 
the  intermediate  colour  being  bluish.  Dorsal  and  anal  tins  with  three  or  four  longitudinal  bands  :  a  light  band 
across  the  base  of  the  caudal.  r^      n  ■ 

A.  mata,  has  been  separated  from  A.  matoides  owing  to  the  upper  profile  ot  its  snout  not  bemg  so  convex, 

and  to  the  distance  of  its  nostril  from  the  edge  of  the  upper  jaw  equalling  1/2  (instead  of  2/3)  the  length  of 

the  head.     The  affinities  are  so  great  that  probably  they  might  with  justice  be  considered  varieties. 

Habitat.— Red  Sea,  seas  of  India  to  the  Malay  Archipelago.  The  specimen  figured  (7|  inches  in 

length)  was  taken  at  Madras,  it  is  said  to  attain  18  inches  in  length. 

8.    Acanthurus  Celebicus. 

Bleeker,  Celebes,  iii,  p.  761 ;  Giinther,  Catal.  iii,  p.  339  ;  Kner,  Novara  Fisclie,  p.  211. 

■/ Acanthurus  fuscus,  Steind.  Verb.  z.  b.   Ges.  Wien,  1861,  p.   176,  t.  v.;    Giinther,   Catal.  in,  p,  330 
(?  adult). 

B.  V,  D.  ̂ r-U  P- 16,  V.  1/6,  A.  A,  C.  16. 

Length  of  head  4f ,  of  caudal  Sf,  height  of  body  nearly  1/3  in  the  total  length,  ̂ i/es— diameter  about 

3f  in  the  length  of  head.  Profile  of  snout  concave.  Teeth— about  16  lobate  incisors  in  the  upper  and  20  in 

the  lower  jaw.  Fms— last  dorsal  spine  the  longest :  dorsal  and  anal  rays  of  about  the  same  height  and  equal  to 

about  2i  in  that  of  the  body,  the  posterior  extremity  of  both  fins  obtusely  rounded.  Ventral  and  caudal  lobes 

pointed.  Scales— small,  ctenoid,  but  much  larger  than  in  A.  matoides  or  A.  mata,  there  being  about  80  rows. 

(7o?oMrs— brownish,  darkest  about  the  head,  lips  black,  a  white  ring  round  the  mouth.  Dorsal,  anal,  and  ventral 

fins  blackish  bro-mi :  outer  half  of  pectoral  yellowish.     Caudal  blackish,  posteriorly  yellowish. 

Habitat.— Mala,j  Archipelago.     Kner  states  that  he  received  a  single  specimen  from  Madras. 

9.    Acanthurus  melanurus. 

Cuv.  and  Val.  x,  p.  240 ;  Bleeker,  Amb.  and  Ceram,  p.  271. 
Acnnourus  melanurus,  Giinther,  Catal.  iii,  p.  346. 

B.  V,  D.  ̂ !^,  P.  15,  V.  1/5,  A.  A,  C.  16. 

Length  of  head  2/7,  of  caudal  1/5,  height  of  body  1/2  the  total  length  or  2/3  of  that  of  the  oval  portion. 

j7yes_cUaineter  2^  in  the  leng-th  of  head,  1  diameter  from  end  of  snout  (see  p.  202).  Fins — second  dorsal  spine 
longest  and  strongest,  being  nearly  equal  to  1  diameter  of  the  orbit.  Caudal  cut  square  or  sUghtly  emarginate. 

}icales — rudimentary  or  absent.  Colours — brownish- white  with  a  black  band  over  the  occiput  and  another  over 

the  free  portion  of  the  tail.  Prom  the  whole  of  the  space  below  the  eye  and  opercle  a  silvery  band  passes 
downwards  to  the  chest.     One  specimen  has  a  dark  mark  on  the  shoulder. 

As  the  longest  specimen  I  could  obtain  is  only  li  inches  in  length  it  appears  reasonable  to  believe  that 

this  may  be  the  fry  of  some  known  form  as  A.  matoides,  of  which  I  have  small  specimens,  giving  the  following : 

1.  Acanthurus  melanurus,  \\  inches  long 
2.  Acanthurus  inelanurus,  \\  „ 
3.  Acantliurus  matoides,     2^  „ 
4.  Acanthurus  7natoides,     2|  „ 

height  of  body  1/2  of  the  total  length. 

n 

2i 

In   Cuv.   and  Val.  this  species  is  said  to  come  from  Pondicherry  and  to  be  obtained  up  to  2  iuches  in 
length.     It  is  also  found  in  the  Malay  Archipelago. 

Acanthurus  melas,  Cuv.  and  Val.  x,  p.  241,  appears  to  be  the  same,  but  having  the  colours  of  A.  matoides. 
Habitat. — Seas  of  India  to  the  Malay  Archipelago. 

B.  Broad  teeth  fixed  in  the  jaws  :  8  or  9  dorsal  spines  :  ventrals  not  fully  developed. 

10.    Acanthurus  hepatus. 

Teuthis  hepatus,  Linn.  Syst.  Nat.  i,  p.  507;  Gmel.  Linn,  i,  p.  13C2. 
Acanthurus  hepatus,  Bl.  Schn.  p.  211  ;  Cuv.  and  Val.  x,  p.  183,  pi.  288 ;  Bleeker,  Ploris,  p.  325 ;  Giinther, 

Catal.  iii,  p.  341. 
Acanthxirus  theuthis,  Lacep.  iv,  pp.  549,  553. 

B.  V,  D.  „»^,  P.  15,  V.  1/2,  A.  yV  C.  17. 

Length  of  head  2/9,  of  caudal  1/6,  height  of  body  2|  in  the  total  length.  J?^es— diameter  1/5  of  length 
of  head,  3^  diameters  from  end  of  snout,  and  2  apart.  Upper  profile  of  head  rather  convex.  Preopercle 

entire.  Teeth — six  lobate  incisors  on  eitlier  side  of  both  the  upper  and  lower  jaws.  Fins — last  dorsal  spme 

higher  than  the  first  ray,  beyond  which  the  height  of  the  rays  gi-adually  diminishes,  the  end  of  the  fin  being 
rather  angular  ;  the  interspinous  membrane  scarcely  emarginate.  Pectoral  4/5  the  length  of  the  head.  Ventral 

spine  strong,  nearly  1/2  as  long  as  the  head,  its  inner  ray  also  spiuate  at  its  commencement,  but  having  a 

bifurcated  rayed  extremity.  Caudal  emarginate,  its  outer  rays  being  prolonged.  Scales — the  dermal  productions 
are  stellate  and  rough,  about  12  rows  exist  between  the  lateral-line  and  the  base  of  the  last  dorsal  spine  ;  none 

on  the  fins.  Lancet-shaped  spine  on  side  of  tail,  -n-ithout  any  exposed  posterior  process.  (7o?o(irs— slatey-gray 
along  the  back,  becoming  dashed  with  brownish-gray  along  the  abdomen.  A  deep  brown  band  ascends  from 

the  posterior-superior  angle  of  the  eye,  and  passing  backwards  gradually  widens  untU  below  the  fifth  or  sixth 
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dorsal  spine  it  extends  over  the  upper  half  of  the  back,  leaving  an  oval  spot  of  ground  colour  as  long  as  the 
liead,  uncovered  in  the  middle  of  the  first  part  of  its  course.  Just  before  reaching  the  lancet-shaped  process 

it  divides  into  two  portions,  which  rapidly  narrow,  and  pass  along  either  side  of  the  lobes  of  the  tail.  Dorsal 

spines  orange-brown,  the  membrane  light  slate  colour,  ha%ang  the  upper  edge  of  the  fin  stained  with  black. 

Pectoral  blackish-gray,  with  a  large  yellow  oval  spot  on  its  last  fourth.  Anal  similar  to  dorsal.  Caudal 
canary -yellow,  which  colour  extends  on  to  the  free  portion  of  the  tail,  as  far  as  the  lancet-shaped  spine. 

Halitat. — Seas  of  India  to  New  Guinea. 

C.  Setiform  moveable  teeth,  dilated  at  their  extremities.     {Ctenodon.) 

11.    Acanthurus  strigosus,  Plate  XLVII,  fig.  2. 

AcantJiurus  strigosus,  Bennett,  Zool.  Journal,  Fasc.  xiii,  p.  41 ;  Cuv.  and  Val.  x,  p.  2-13  ;  Giinther,  Catal. 
iii,  p.  342  ;  Bleeker,  Nat.  Tyds.  Ned.  Ind.  iv,  p.  264,  and  vi,  p.  102  ;  Kner,  Novara  Pische,  p.  211. 

Acanthurus  ctenodon,  Cuv.  and  Val.  x,  p.  241,  pi.  289  ;  Giinther,  Catal.  iii,  p.  342 ;  Bleeker,  Solor,  1868, 
p.  2 ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  509. 

B.  V,  D.  ̂ »3^,  P.  17,  V.  1/5,  A.  ̂ 3^,  C.  17,  L.  1.  ca.  120. 

Length  of  head  4|  to  4f,  of  caudal  1/4  to  4i,  height  of  body  2|  in  the  total  length.  Ei/es — high  up, 
diameter  1/4  of  length  of  head,  nearly  2^  diameters  from  end  of  snout,  and  1|  apart.  Profile  of  snout  very 

gibbous.  Mouth  compressed  so  as  to  become  angular.  Teeth — setiform,  moveable,  having  their  outer  third 

dUated  and  spoon-shaped,  with  three  deep  clefts  causing  them  to  appear  to  be  laterally  serrated  :  about  twenty- 
one  in  the  upper  and  twenty  in  the  lower  jaw.  Fins — last  dorsal  spine  1/5  shorter  than  the  longest  ray,  and 

1/2  the  length  of  the  head ;  soft  portions  of  the  dorsal  and  anal  fins  rather  ang-ular  posteriorly.  Pectoral 
nearly  as  long  as  the  head.  Caudal  deeply  lunated.  Scales — rounded,  small  and  cycloid  on  the  head,  ctenoid 

on  the  body,  about  nine  rows  between  the  lateral-line  and  the  base  of  the  last  dorsal  spine.  Lancet- 

shaped  spine  with  a  sharp  posterior  process.  Free  portion  of  the  tail  in  its  least  depth  equal  to  2i  in  the 
length  of  the  head.  Colours — body  horizontally  lineated  with  narrow  bluish  lines  on  a  yellow  ground  colour, 
the  latter  being  somewhat  the  wider  :  numerous  dull  red  spots  about  the  head,  more  especially  around 

the  eyes.     Dorsal  and  anal  fins  also  lineated,  and  a  light  vertical  band  on  the  middle  of  the  caudal. 
Although  the  typical  specimens  of  A.  strirjosus  have  more  teeth  in  the  lower  jaw  (about  25  on  either  side) 

than  in  A.  ctenodon,  and  one  or  two  more  rows  of  scales  between  the  lateral-line  and  base  of  the  last  dorsal 

spine,  whilst  the  horizontal  bands  are  more  distinct,  they  appear  to  be  otherwise  the  same,  and  only  varieties  of 
one  species. 

Habitat. — Eed  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago,  and  beyond  :  the 

specimen  figured  was  captui-ed  at  the  Andaman  islands. 

D.   Broad  teeth  fixed  in  the  jaws,  1  to  4  dorsal  spines  :  5  ventral  rays.  (Haqjums.) 
12.    Acanthurus  xanthurus. 

Blyth,  Fauna  Ceylon,  Appendix,  p.  50;  Giinther,  Catal.  iii,  p.  343;  Playfair,  Fish.  Zanzibar,  p.  57, 
pi.  viii,  f.  4;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  504. 

B.  V,  D.  ̂ ^^,  P.  15,  V.  1/5,  A.  ̂ '^„  C.  17. 

Length  of  head  2/9,  of  pectoral  1/5,  height  of  body  2/5  of  the  total  length,  ̂ i/es— diameter  1/4  of 
head,  2^  diameters  from  end  of  snout,  and  1^  apart.  Teeth — in  a  single  row,  10  lobate  incisors  on  either  side 

of  the  upper  jaw.  J'wis— last  dorsal  spine  longest,  almost  equalling  the  length  of  the  longest  ray,  and  2/5  of 
the  height  of  body  :  dorsal  rays  nearly  half  as  high  as  the  body,  the  posterior  end  of  it  and  of  tlie  anal  rather 

angular  ;  third  anal  spine  the  longest  and  strongest :  caudal  slightly  emarginate.  Scales — on  the  head  very 
rough,  somewhat  similar  to  what  is  seen  in  Balistes,  those  on  the  body  are  likewise  rough,  but  in  a  less  degree  : 
some  of  these  roughnesses  are  continued  on  to  the  rays  of  the  dorsal  and  anal  fins,  and  a  few  between  the 

spines  and  rays  of  the  former,  but  moi-e  at  the  base  only  of  the  anal  fin.  No  posterior  process  to  the  lancet- 

shaped  spine,  but  two  or  three  elevations  near  its  base.  Gofowrs— blackish,  caudal  canary-yellow,  head  and 
shoulders  reticulated  with  gray  :  end  of  the  pectoral  stained  with  yellow. 

Eabitat.—RnA.  Sea,  East  coast  of  Africa,  and  Ceylon.     Grows  to  at  least  8  inches  in  length. 

13.    Acanthurus  velifer. 

Bloch,  t.  427,  f.  1  ;  Bl.  Schn.  p.  215 ;  Lacep.  iv,  pp.  547,  553 ;  Cuv.  and  Val.  x,  p.  251  ;  Eiipp.  Atl. 
Fische,  p.  68,  t.  xv,  f.  2 ;  Bleeker,  Cocos,  iv,  p.  451,  and  Batoe,  p.  315  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  138  ; 
Giinther,  Catal.  iii,  p.  344  ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  605. 

Zahrasoma  velifer,  Swainson,  Fishes,  ii,  p.  256. 
Acanthurus  BiijipelUi,  Beim.  Proc.  Z.  S.  1836,  p.  207  ;  Bleeker,  Batoe,  p.  310 ;  Gunther,  Catal.  iii, 

p.  345. 
Acanthurus  Desjardinii,  Bennett,  1.  c.  p.  127  ;  Giinther,  Catal.  iii,  p.  344. 
Acanthurus  Blocliii,  Bennett,  P.  Z.  S.  1835,  p.  207. 

B.  V,  D.  ̂ :|^,  P.  17,  V.  1/5,  A.  „'^,  C.  17,  Vert.  9/13,  Csc.  pyl.  7. 
Length  of  head  1/4   to  4^,  of  pectoral  1/4,  of  caudal  1/5,  height   of  body  from   1/2  to   1/3  of  the 
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total  lengtli.  Eyes — diameter  1/3  of  length  of  head,  1|  diameters  from  end  of  snout,  and  1  apart.  Profile  over 

snout  concave.  Teeth — six  loba'te  incisors  on  each  side  of  the  upper  jaw.  Fins — dorsal  very  elevated,  fourth 
dorsal  ray  highest,  and  equal  to  from  1/2  to  1/3  of  the  length  of  the  body  :  anal  also  elevated,  but  not  so 

much  so  as  the  dorsal,  it  begins  under  ninth  dorsal  ray.  Scales — rudimentary,  ctenoid.  Lateral-line — present. 

Colours — grayish,  with  nine  vertical  bands,  having  white  edges,  from  the  back  to  the  abdomen.  The 

ocular  band  passes  through  the  eye  and  to  the  base  of  the  ventral  fin ;  the  second  band  through  the  base  of  the 

pectoral  to  the  anus.  Head  sometimes  with  white  spots.  Dorsal  with  four  curved  blue  or  white  bands,  six  on 
the  anal  and  four  on  the  caudal.  These  bands  being  more  or  less  continuations  of  those  on  the  body  but  more 

vertically  ciu-ved.     Caudal  usually  spotted  with  white  or  a  light  colour. 

Jerdon  observes  of  this  species  "  Grumhum.  Tam.  rare.  I  have  only  seen  a  dried  skin  procured  by  W. 

Elliot,  Esq."  A  specimen  in  the  Calcutta  Museum  from  the  Andamans  is  8-J  inches  in  length.  One  in  the 
British  Museum  16  long  and  14  high. 

Col.  Playfair  (Fish.  Zanzibar,  p.  57)  observes  of  A.  Desjardinii,  "  this  may  prove  to  be  only  the  adult 

state  of  Acanthums  velifer,  Bloch."  But  as  his  two  specimens  of  A.  Desjardimi=6^  and  7  inches  respectively, 

and  the  type  in  the  British  Museum  only  5  inches,  and  these  are  the  whole  of  those  present,  it  is  hardly  a  ten- 

able conclusion  that  they  are  the  adult  form,  when  an  A.  velifer,  16  inches  long,  exists  in  the  collection. 

Habitat.— 'From  the  Red  Sea  and  East  coast  of  Africa,  through  the  seas  of  India  to  New  Guinea. 

Genus,  2 — Naseus,  Commer. 

Monoceros,  Bl.  Schn. ;  Naso,  Lacep. ;  Aspisurus,  (Lacep.)  Eiipp. ;  Axinurtis  and  PrioJon,  Cuv.  and  Val.  ; 

.*"  Eeris,  part  Cuv.  and  Val. ;   Callicanthus,  Swainson. 

BrancMostegals  four  or  five  :  pseudohrancMce  ivell  developed.  Body  rather  elevated  and  compressed.  _  Eyes 

high  up,  anterior  to  which  there  is  a  hony  prominence,  frontal  horn,  or  crest-like  jirotaberance.  Teeth  in  the  jaws^  in 

a  single  row  and  sometimes  having  their  edges  serrated:  palate  edentidous.  A  sin-gle  dorsal  fin  having  /ew  spines 

(4-6)  and  many  rays.  Anal  with  two  spiines,  its  rays  similar  to  those  of  the  dorsal.  Ventral  with  one  spine  and 

three  rays.  Scales  rudimentary  in  the  form  of  roughnesses  of  the  skin  like  shagreen.  Free  portion  of  the  tail  having 

from  1  to  3  Jceeled  hony  plates  on  either  side  in  the  adult,  which  are  indistinct  or  even  absent  in  young  specimens. 

Air-vessel  large,  posteriorly  forked.     Pyloric  appendages  feiv  (5-8). 

These  fishes  are  said  to  have  a  very  convoluted  intestinal  tract  and  to  be  herbivorous.  They  appear  to 
be  found  in  Cejdon  and  probably  may  be  taken  at  the  Andamans. 

Geographical  distribution. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  Polynesia. 

SYNOPSIS  OF  SPECIES. 

1.  Naseus  tuberosus.  D.  sf^fs,  A.  yt'.-^-  Teeth  smooth.  Anterior  surface  of  forehead  prominent. 

Gray,  dorsal  and  anal  fins  banded,  pectoral  and  caudal  edged  with  white.     Mauritius  and  Ceylon  to  Polynesia. 

2.  Naseus  hrevirostris.  D.  ̂ ".^a,  A.  as^xo-  Teeth  finely  serrated.  A  horn  from  opposite  lower  portion 

of  eye.  Gray,  with  short  transverse'spots  on  the  hind  portion  of  the  body.  Caudal  with  a  light  edge.  Seas of  India  to  the  Malav  Archipelago  and  beyond. 

3.  Naseus  unicornis.  D.  rffg-,  A.  ̂ ^.^.  Teeth  smooth.  Forehead  with  a  long  horn  from  opposite 

upper  third  of  eye.  Dorsal  and'  anal  fins  with  longitudinal  bands  :  caudal  yellowish.  Red  Sea,  East  coast  ot Afi-ica,  seas  of  India  to  Polynesia. 

1.    Naseus  tuberosus. 
Naso  tuberosus,  Lacep.  iii,  p.  Ill,  t.  vii,  f.  3. 
Acantliwus  nasus,  Shaw,  Zool.  v,  p.  376,  pi.  51. 
Naseus  tuber,  Cuv.  and  Val.  x,  p.  290. 
Naseus  tuberosus,  Giinther,  Catal.  iii,  p.  353. 

B.  V,  D.  rfzfo,  P.  18,  V.  1/3,  A.  ̂ ^^,  C.  16. 

Length  of  head  4^  to  1/5,  of  caudal  5|-  to  1/6,  height  of  body  1/3  to  3i  in  the  total  length.  Eyes— 

diameter  3^  to  1/5  of  the"length  of  head,  2i  to  3|  diameters  from  end  of  snout,  and  1^  to  1^  apart.  Anterior 
profile  of  the  snout  convex,  foi-mlng  a  crest-like  prominence  in  the  adult.  Teeth — rather  compressed,  pointed, 
and  from  18  to  20  on  either  side  of  both  jaws.  Fins— in  young  specimens  the  dorsal  spines  appear  to  be 

comparatively  longer  than  in  adults :  in  one  of  the  latter  the  length  of  the  fourth  spine  equalled  its  distance  from 

the  base  of  the  first.  Pectoral  equals  3/4  of  the  length  of  the  head.  Caudal  emarginate,  but  subject  to  great 

variation,  in  some  being  almost  truncated,  whilst  in  others  the  outer  rays  are  considerably  produced.  Free 

portion  of  the  tail  with  two  strong  sharp  lancet-shaped  spines,  one  behind  the  other  on  either  side  m  the  adult. 

Colours — gray,  becoming  dull  yellow  along  the  abdomen  and  covered  with  small  dark  spots.  Dorsal  and  anal 

fins  with  a  narrow  dark  base,  external  to  which  is  a  broad  orange  band,  margined  with  black  and  externally 
edged  with  white.     Pectoral  and  caudal  edged  with  white. 

Habitat. — From  the  Mam-itius  and  Ceylon  to  Polynesia. 
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2.    Naseus  brevirostris,  Plate  XLVIII,  fig.  4. 

Cuv.  and  Val.  x,  p.  277,  pi.  291 ;  Bleeker,  Celebes,  iv,  p.  165,  and  Celebes,  viii,  p.  306 ;  Guntlier,  Catal. 
iii,  p.  349;  Kliuiz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  71. 

Naseus  Hoedtii,  Bleeker,  Amboina,  iv,  p.  339. 

B.  y,  D.  ̂ ^^,  P.  16,  V.  1/3,  A.  ̂ ^^,  C.  16. 

Length  of  bead  4|,  of  caudal  5f  to  one-sixtb,  height  of  body  2f  in  the  total  length.  %es— diameter  3f  in 
the  length  of  head,  2^  diameters  from  the  end  of  snout,  and  1^  apart.  Profile  from  the  snout  to  above  the  orbits 
very  abrupt,  with  a  large  horizontal  horn  in  front  of  the  eyes,  varjTiig  in  size  with  age.  Teeth — small,  about 
40  in  either  jaw,  and  finely  serrated.  i^Vis— the  height  of  the  fifth  dorsal  spine  equals  its  distance  from  the 
base  of  the  first,  the  spines  not  quite  so  high  as  the  rays.     Anal  rays  not  so  high  as  those  of  the  soft  dorsal. 
Caudal  emarginate.     Free  portion  of  the  tail  with  two  moderately  strong  spines  on  either  side.     Colours   
grayish,  with  numerous  short  blue  transverse  spots  or  lines  in  the  last  half  of  the  body.  Caudal  with  a  light 
edge. 

'Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  Polynesia. 
3.    Naseus  unicornis. 

Monoceros  piscis  et  minor,  Wdlughby,  pp.  150,  216,  t.  0.  4. 
Chcetodon  wnicornis,  Forsk.  p.  63,  and  Icones,  t.  xxiii ;  Gmel.  Linn,  i,  p.  1268. 
Monoceros  rail  et  biaculeatus,  Bl.  Schn.  pp.  180,  181,  t.  xlii. 
Naso  fronticornis,  Lacep.  iii,  pp.  105,  106,  t.  vii,  f.  2. 
Acantlmrus  tmicornis,  Shaw,  Zool.  iv,  p.  374,  pi.  50. 
Aspisur^is  unicornis,  Riipp.  Atl.  Fische,  p.  60. 
Naseus  fronticornis  (Comm.)  Cuv.  and  Val.  x,  p.  259;  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  129 

t.  Ixix ;  Richards.  Ich.  China,  p.  244 ;  Bleeker,  Batoe,  iii,  p.  238,  and  Waigou,  1868,  p.  3 ;  Cuv.  Ues.  Anim  111' 
Poiss.  pi.  72,  f.  2.  o     .  .  1       .  o  .  1  I. 

Naseus  longicornis,  Cuv.  in  Guer.  Icon.  Poiss.  pi.  35,  f  3 ;  Griffith  in  Cuv.  Anim.  King.  Fishes,  pi.  33,  {.  3. 
Naseus  olivaceus,  (Solander)  Cuv.  and  Val.  x,  p.  288  (young). 
Sarpurus  monoceros,  Forst.  Desc.  Anim.  ed.  Licht.  p.  219. 
Acronurus  JSgyptius,  Gronov.  ed.  Gray,  p.  191. 
Acronurus  criniger,  Gronov.  ed.  Gray,  p.  192. 
Naseus  unicornis,  Giinther,  Catal.  iii,  p.  348;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  72. 
B.  iv,  D.  ̂ :f^,  P.  17,  V.  1/3,  A.  ̂ ^^,  C.  16. 

_  Length  of  head  4^  to  4^,  of  caudal  5|,  height  of  body  2f  in  the  total  length.  Eyes— di&meter  one-fourth 
to  bi  m  the  length  of  head,  3^  to  4  diameters  fi'om  the  end  of  snout,  and  1-J-  apart.  Forehead  with  a  long  horn- 

like production  on  a  level  with  the  middle  or  upper  edge  of  the  eye,  and  increasing  in  length  with  age  :  in  one 10  inches  long  it  is  1/2  an  inch,  another  at  14  inches  it  is  1  inch,  whilst  in  a  third  a  little  over  20  inches  it  is  3i. 
Teef/t— rather  compressed,  pointed,  with  smooth  edges,  and  about  15  on  either  side  of  both  jaws.  Fins—Mth 
dorsal  spine  equals  its  length  from  the  base  of  the  fii-st  spine  and  1/4  higher  than  the  rays.  Pectoral  2/3  as 
long  as  the  head.  Anal  rays  not  quite  so  high  as  those  of  the  soft  dorsal.  Caudal  slightly  emargimate.  Free 
portion  of  the  taU  with  two  strong  lancet-shaped  spines  on  either  side.  Colours — grayish  superiorly,  becoming 
tinged  with  yellow  on  the  abdomen :  dorsal  and  anal  fins  with  longitudinal  orange  stripes  and  a  blue  outer  edge  • 
tail  yellowish.  

° 

Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  Polynesia. 

2  E 
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Family,  XYI— OARANGIDiE,   G'unther. 
Scoviberoiclei,  pt.,  et  Scpiamipinnes,  pt.,  Cuv.  :  Scoinbrisvlxn,  pt.,  Richardson. 

Branchiostegals  usually  seven,  occasionally  less :  pseudobranchise  as  a  rule  present,  but  absent  in 
Lirlia  and  Truchi/nolvs.  Body  oblong,  elevated,  or  sub-cylindrical  and  compressed.  Gill-openings  wide. 
Eyes  lateral.  Infraorbital  bones  do  not  articulate  with  the  preopercle.  Dentition  varied.  The  length  of  the 
base  of  the  spinous  portion  of  the  dorsal  fin  is  of  less  extent  than  that  of  the  soft,  and  is  sometimes  formed 
by  isolated  spines :  the  spinous  may  be  continuous  with  or  distinct  from  the  soft  portion :  the  posterior 
portion  both  of  the  dorsal  and  anal  sometimes  consists  of  detached  finlets :  the  soft  dorsal  and  the  anal  of 
nearly  equal  extent.  Anal  spines,  when  present,  may  or  may  not  be  continuous  with  the  soft  portion. 
Ventrals,  when  present,  thoracic,  sometimes  rudimentary.  Scales  usually  small,  unless  absent.  Lateral-line 
may  be  wholly,  partially,  or  not  at  all  armed  with  shield-like  plates.  Air-vessel  present.  Pyloric  appendages 
usually  in  large  numbers.    Vertebrae  10/14  (Naucrates  10,16). 

SYNOPSIS  OP  GENERA. 

1.  Caranx.  Lateral-line  wholly  or  only  partially  formed  of  plate-like  scales,  each  of  which  is  armed  with 
a  lateral  spinate  keel. 

2.  Micropteryx.     Lateral-line  smooth  :  abdomen  trenchant. 
3.  Seriola.     Lateral-line  smooth  :  abdomen  rounded. 

4.  SeriolicJdhys.     Lateral-line  smooth  :  a  finlet  behind  the  dorsal  and  anal  fins. 
6.  Naucrates.  Lateral-line  smooth  :  dorsal  fiji  reduced  to  a  few  spines  :  no  finlets  :  pre-anal  spines  in 

the  young.     A  keel  on  either  side  of  the  tail. 
G.  CJiorinemus.  First  dorsal  formed  of  isolated  spines  :  posterior  rays  of  dorsal  and  anal  fins  in  the  form 

of  finlets  :  dermal  productions  usually  lanceolate. 
7.  Trachjnvtus.  First  dorsal  formed  of  isolated  spines  :  no  finlets  behind  dorsal  and  anal  fins.  Scales 

rounded. 

8.  Psettus.     No  pre-anal  spines  :  ventrals  rudimentary  :  no  finlets  :  vertical  fins  scaled. 
9.  Platax.     No  pre-anal  spines  :  ventrals  well  developed  :  no  finlets  :  vertical  fins  scaled. 
10.  Psenes.     No  pre-anal  spines  :  two  separate  dorsal  fins  :  no  finlets  behind  dorsal  or  anal  fins. 
11.  Equula.  No  pre-anal  spines.  Mouth  very  protractile.  Teeth  small  and  of  equal  size.  Scales 

cycloid. 
12.  Gazza.  No  pre-anal  spines.  Mouth  very  protractile.  Canine-like  teeth  in  the  jaws.  Lower  edge 

of  preopercle  serrated. 
13.  Ladarius.     No  pre-anal  spines.     One  or  two  pairs  of  canines.     Lower  edge  of  preopercle  entire. 

Genus,  1 — Caraxx,  Lacep. 

TracJmrus,  Olistus,  Blepharis,  GallicMhys,  Scyris,  et  Hynnls,  Cuv.  and  Val.  :*  Merjalaqns,  Becapterus,  Selar, 
Carangichthys,  Carangokles,  Leioglossus,  Uraspis,  Selaroides,  Gnatlianodon,  and  Hemicaranx,  Bleeker  :   Canuu/us 
(C.  and  V.)  Girard  :  Trachurops,  Carangops,  and  ParatracHs,  GiU. 

Branchiostegals  seven :  pseudobranchiai.  Body  oblong,  sub-cylindrical,  and  more  or  less  compressed.  Eyes 
lateral.  Dentition  feeble.  Two  dorsal  fins:  the  first  cojitiniwus,  having  about  eight  wealc  spines,  which  are  sometimes 
mdimentary,  at  its  base  anteriorly  is  a  recumbent  spi?ie  directed  fonvards  :  the  second  dorsal  longer  than  the  first  and 
similar  to  the  anal :  sometimes  the  last  rays  of  both  these  fins  wholly  or  only  semi-detached  :  two  pre-anal  spines 
(which  may  be  rudimentary)  they  are  separated  by  an  interspace  from  the  rays.  Scales  minute.  Lateral-line  with 
an  anterior  curved  portion,  whilst  the  piosterior  is  straight,  having  large  plate-lihe  scales,  which  are  usually  heeled  and 
sometimes  spinate.     Air-vessel  bifurcated  posteriorly.     Pyloric  appendages  in  large  numbers. 

*  The  following  are  the  principal  distinctions  of  the  genera  instituted  by  Cuv.  and  Val.,  wliich  are  included  in  Genus  Caranx 
of  Lac^pede.    ^ 

1.  Trachurtts.    Lateral-line  entirely  covered  by  plate-like,  keeled  scales. 
2.  Caranx.  Subdivided  into  ( 1 )  those  witli  several  finlets :  (2)  a  single  finlet :  (3)  no  finlets,  form  l)nt  little  elevated  and  profile 

nearly  straight:  (4)  those  having  the  skull  elevated  and  compressed,  and  the  dorsal  profile  forming  the  arc  of  a  circle,  or  the  Carangues : 
(5)  the  last  group  with  the  points  of  the  dorsal  and  anal  very  prolonged,  or  Citulas. 

3.  Olistv^  are  Cittdas  with  several  of  then'  dorsal  and  anal  rays  being  unbranched  and  having  filamentous  terminations. 
4.  Blepha/i-is.  Body  as  high  as  long,  and  a  very  elevated  profile.  A  rudimentary  first  dorsal  fin.  A  portion  of  the  anterior 

dorsal  and  anal  rays  filamentous. 
5.  Oallichthys.  Body  less  elevated.  A  rudimentary  first  dorsal  fin.  Anterior  dorsal  and  anal  rays  prolonged  into  filaments. 

Ventrals  very  long. 
6.  Scyris.     Profile  more  like  the  last,  with  short  ventrals. 
7.  Eyimis.    No  first  dorsal  fin.    No  filamentous  prolongation  of  the  rays.    Ventrals  short. 
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The  Genus  Caranx  contains  so  many  species  and  varieties  of  forms  that  it  is  not  surprising  it  has  been 

numerously  subdivided.  If  we  examine  those  living  in  the  Indian  seas,  we  find  the  dentition  modihed  m  various 

ways,  each  of  which  has  been  made  to  constitute  a  genus.* 
The  foiTus  of  the  fins  have  been  employed  as  generic  characters,  as  to  whether  the  soft  dorsal  and  anal 

have  or  have  not  finlets  posteriorly,  if  several  Megalaspis,  if  only  one  Becapterus.  Or  the  first  dorsal,  present 

in  the  young,  may  disappear  with  age,  as  in  BlejiJiaris,  Scyris,  and  Oallichthys.  Or  some  of  the  dorsal  and  anal 
rays  may  be  elongated,  as  Olistus,  &c. 

The  preopercle  may  be  seiTated  or  entire,  but  certainly  in  one  species  {C.  ohlongus)  that  bone  is  serrated 
in  the  young,  but  not  distinctly  so  in  the  adult,  and  consequently  Genus  Caranr/ichthys  cannot  be  valid. 

The  scales  of  the  lateral-hue  also  have  given  generic  characters,  thus  if  the  keeled  scales  exist  along  its 
whole  extent,  the  term  Trachuras  has  been  used.  In  some  the  body  is  almost  scaleless,  C.  ciliarus  and  G.  gallus : 
iu  others  though  the  body  is  scaled  the  chest  may  be  scaled  or  scaleless.  The  latter  again  may  be  subdivided 
into,  first,  those  in  which  this  scaleless  portion  extends  as  high  up  the  breast  as  the  base  of  the  pectoral  fins,  and 

appears  to  continue  so  through  life  as  in  G.  gymnostetlioides,  G.  Malaharieus,  G.  nigresceus,  G.  atropus,  and  G. 
armatus;  or,  secondly,  such  species  wherein  the  chest  is  equally  scaleless  in  the  immature,  but  a  portion  of  this 
space  becomes  partially  scaled  in  the  adult,  as  G.  carangus  and  G.  ohlongus. 

The  eyes  in  some  have  a  well  developed  adipose  eyelid  on  both  sides,  or  only  on  one :  or  adipose  lids 
may  be  minute  or  entirely  absent. 

I  propose  subdividing  the  Genus  Caranx:  into  (1)  those  species  which  have  the  palate  toothed,  and 
(2)  such  as  have  it  toothless. 

SYNOPSIS  OF  SPECIES. 

A.  Teeth  on  the  palate. 

a.  Several  finlets  behind  dorsal  and  anal  fins. 

1.  Caranx  Rottleri,  D.  6-8  |  o_Vt  + '^iii-^)  ̂ -  2  |  gla  +  vii-viii,  L.  1,  55.t  A  dark  opercular  spot.  Red  Sea, 
seas  of  India,  Malay  Archipelago,  and  beyond. 

h.  A  single  finlet  behind  dorsal  and  anal  fins. 

2.  Caranx  hurra,  D.  8  |  ̂\^+i,  A.  2  |  Ts^-^+'h  L-  1-  33.  A  dark  opercular  spot.  Red  Sea,  seas  of 
Lidia  to  the  Malay  Archipelago. 

c.  No  finlets,  outer  row  of  premaxillary  teeth  distinctly  enlarged:  a  single  roio  in  loioer  jaw,  loith  often, 
two  or  four  canines. 

3.  Caranx  meldmpygus,  D.  8  |  ̂'^,  A.  2  |  yy^y^,  L.  1.  34-36.  Height  of  body  2/7  of  total  length.  Eye 
with  a  broad  posterior  adipose  lid.  Second  dorsal  anteriorly  2/3  the  height  of  the  body.  Lateral-line  arches 

to  below  seventh  dorsal  ray.  Chest  scaled.  A  small  black  opercular  spot.  Seas  of  India  to  the  Malay  Archi- 
pelago. 

4.  Caranx  jarra,  D.  8  |  ̂V.  A..  2  |  ̂,  L.  1.  33-36.  Height  of  body  3t  in  the  total  length.  Eye  with  a 

broad  posterior  adipose  lid.  Second  dorsal  anteriorly  3/5  the  height  of  the  body.  Lateral-line  forms  an  undu- 
lating curve  to  below  seventh  dorsal  ray.  Scaleless  below  the  ventral  fin.  No  opercular  spot.  Seas  of  India 

to  the  Malay  Archipelago. 

6.  Caranx  carangus,  D.  8  |  y^l^,  A.  2  |  ̂l^^,  L.  1.  33-37.  Height  of  body  1/3  of  the  total  length. 

Eye  with  a  narrow  posterior  adipose  lid.  Second  dorsal  anteriorly  about  1/2  as  high  as  the  body.  Lateral-line 
curves  to  below  sixth  dorsal  ray.  Scaleless  before  the  ventral  fin  and  sometimes  as  high  laterally  as  the  base  of 
the  pectoral.     No  opercular  spot.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

*  The  following  Genera  have  been  proposed  by  Bleeker  in  his  Ich.  of  Amboina,  p.  408,  and  Fish.  Madag. 

A.  Finlets  present. 

Megalaspis.    Teeth  in  lower  jaw  in  many  rows.    Teeth  on  vomer,  palate,  and  tongue.    Dorsal  and  anal  fins  with  several 
finlets  posteriorly. 

Decajjierus.  Teeth  in  upper  and  lower  jaws  in  a  single  row.  Teeth  on  vomer,  palate,  and  tongue.  Dorsal  and  anal  tins  with 
a  single  finlet  posteriorly. 

B.  Finlets  absent. 

Selar.    A  single  row  of  teeth  in  both  jaws.    Teeth  on  vomer,  palate,  and  tongue. 
Caranx.  Several  rows  of  teeth  in  preniaxillaries,  the  outer  of  which  is  enlarged.  A  single  row  in  the  lower  jaw,  with  two  or 

four  canines  anteriorly.     Teeth  on  vomer,  palate,  and  tongue. 
Carangichthys.  Preopercle  serrated.  Several  rows  of  teeth  in  both  jaws,  the  outer  being  the  larger,  several  of  those 

anteriorly  in  the  lower  jaw  canine-like.     Teeth  on  vomer,  palate,  and  tongue. 
Carangoides.     Several  rows  of  equal  sized  teeth  in  both  jaws.     Teeth  on  vomer,  palate,  and  tongue. 
Leioglossus.     A  single  row  of  equal  sized  teeth  in  either  jaw.     Teeth  on  vomer  and  palatines,  none  on  tongue. 
Uraspis.    Two  rows  of  teeth  in  either  jaw.     Vomer,  palatines,  and  tongue  edentulous. 
Selaroides.    A  single  row  of  teeth  on  lower  jaw  and  tongue.    Preniaxillaries,  vomer,  and  palate  edentulous. 
Gnathanodon.     Tongue  scabrous.     Jaws,  vomer,  and  palate  edentulous. 
Eemicaranx.     A  single  row  of  equal  sized  teeth  in  both  jaws.     Teeth  on  tongue.     Vomer  and  palate  edentulous, 

f  L.  1.  or  lateral-line  in  this  genus  only  refers  to  the  number  of  keeled  scales  along  its  course. 

2  E  2 
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6.  Caranx  liippos,  D.  7-8  |  ̂!^,  A.  2  |  ̂̂ l-^,  L.  1.  30-36.  Height  of  body  1/3  to  3/10  of  total  length. 
Eye  with  a  broad  posterior  adipose  lid.  Cleft  of  mouth  commences  anteriorly  opposite  the  middle  or  lower 
third  of  eye.  Second  dorsal  anteriorly  2\  in  the  height  of  the  body.  Lateral-line  curves  to  below  the  sixth 
dorsal  ray.  Chest  scaled.  A  small  dark  spot  on  opercle  at  commencement  of  the  lateral-line,  upper  angle  of 
soft  dorsal  and  tip  of  upper  caudal  lobe  black.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

7.  Caranx  sansun,  D.  8  |  -j-ei-j-o,  A.  2  |  re-TT'  L.  1.  30-32.  Height  of  body  1/3  of  total  length.  Eye  with 
a  narrow  posterior  adipose  hd.  Cleft  of  mouth  commences  anteriorly  below  the  level  of  the  eye.  Second  dorsal 
anteriorly  2^  in  the  height  of  the  body.  Lateral-liue  curves  to  below  sixth  dorsal  ray.  Chest  scaled.  No 
opercular  spot.     Red  Sea,  seas  of  India. 

d.  Nofiyilets,  teeth  injaios  in  one  or  more  rows,  and  of  nearly  equal  size. 

8.  Caranx  gymnostethoides,  D.  8  |  ̂l^^,  A.  2  |  ̂jl^,  L.  1.  22-2-5.  Height  of  body  1/4  of  total  length. 
Eye  with  a  narrow  posterior  adipose  lid.  Villiform  teeth  in  the  jaws.  Second  dorsal  anteriorly  2/.5  of  the 
height  of  the  body.  Lateral-line  curves  to  below  IGth  dorsal  ray.  Chest  and  breast  as  high  as  the  pectoral 
Bcaleless.     A  dull  opercular  spot.     Seas  of  India  to  the  Malay  Archipelago. 

9.  Caranx ferdau,  D.  7-8  |  -jr'-ifs,  A.  2  |  J^.  L.  1.  2.5.  Height  of  body  Sf  to  4^  in  the  total  length.  Eye 
with  a  narrow  posterior  adipose  lid.  ViUiform  teeth  in  the  jaws.  Second  dorsal  anteriorly  2/5  of  the  height  of 
the  body.  Lateral-line  curves  to  below  the  13th  dorsal  ray.  Chest  in.  front  of  the  ventral  fin  scaleless.  No 
opercular  spot.     Red  Sea  and  seas  of  India. 

10.  Caranx  crumenopldhalmus,  D.  8  |  -^--^-g,  A.  2  |  2-r--22'!  I^-  1-  27-32.  Height  of  body  4J  to  4f  in  the 
total  length.  Eye  with  very  broad  anterior  and  posterior  adipose  lids.  Teeth  in  a  single  row  in  both  jaws. 
The  arched  portion  of  the  lateral-line  passes  into  the  straight  part  below  the  tenth  dorsal  ray.  Chest  scaled. 
Usually  no  opercular  spot.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

11.  Caranx  hoops,  D.  8  |  -^l^,  A.  2  |  -jo'^,  L.  1.  46.  Height  of  body  1/4  of  the  total  length.  Eye 
with  a  broad  posterior  adipose  lid.  Teeth  in  a  narrow  band,  or  single  row  in  both  jaws.  Lateral-line  becomes 
straight  below  the  sixth  dorsal  spine.  Chest  scaled.  A  small  opercular  spot.  Andamans  to  the  ilalay 
Archipelago. 

12.  Caranx  Bjeddaba,  D.  8  |  ̂r'^-  A.  2  |  ■^\^,  L.  1.  4G-.53.  Height  of  body  3|  in  the  total  length. 
Eye  with  a  broad  posterior  adipose  lid.  Teeth  in  a  single  row  in  both  jaws.  Lateral-line  becomes  straight 
below  the  first  dorsal  ray.  Chest  scaled.  A  well-marked  opercular  spot.  Red  Sea,  seas  of  India  to  the  Malay 
Archipelago  and  bevond. 

13.  Caranx  affinis,  D.  7-8  \  ■^,  K.  2  \  y^l^,  L.  1.  42-47.  Height  of  body  Z}  to  4^  in  the  total  length. 
Eye  with  a  broad  anterior  and  posterior  adipose  lid.  Teeth  in  a  narrow  band  anteriorly,  a  single  row  posteriorly. 
Lateral-line  becomes  straight  below  the  seventh  dorsal  ray.  Chest  scaled.  A  well-marked  opercular  spot.  Red 
Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

14.  Caranx  kalla,  D.  8  |  „i„,  A.  2  |  -j^^^,  L.  1.  40-44.  Height  of  body  from  1/3  to  2/7  of  the  total 
length.  Eye  with  a  broad  posterior  adipose  lid.  Teeth  in  a  single  row  in  both  jaws.  Lateral-line  becomes 
straight  below  the  fifth  dorsal  ray.     Chest  scaled.     A  large  opercular  spot.     Red  Sea,  seas  of  India  to  China. 

1.5.  Caranx  ire,  D.  8  |  ̂l^*,  A.  2  |  tit'ito.  L.  1.  26-28.  Height  of  body  3§  to  1/4  of  the  total  length. 
Eye  with  a  narrow  posterior  adipose  lid.  Teeth  anteriorly  in  a.  villiform  band  in  both  jaws,  in  a  single  row 
laterally.  Lateral-line  becomes  straight  below  the  eighth  dorsal  ray.  Chest  scaled.  No  opercular  spot.  A 
black  blotch  at  summit  of  soft  dorsal  fin.     Seas  of  India  to  the  Malay  Archipelago. 

16.  Caranx  compressus,  D.  8  |  -fa-'-jT,  A.  2  |  Ytr-To'  L.  1.  13.  Height  of  body  3|  to  3|  in  total  length. 
Eye  without  adipose  lids.  Teeth  in  both  jaws  in  villiform  bands.  Lateral-line  becomes  straight  below  the 
twelfth  dorsal  ray.     Chest  scaled.     A  small  opercular  spot.     Red  Sea,  Andaman  islands. 

17.  Caranx  atrojnis,  D.  8  |  ̂Vi  -A--  2  |  tVi  ̂ -  '•  32-35.  Height  of  body  2/5  of  total  length.  Eye  without 
adipose  lids.  Teeth  in  two  rows  in  either  jaw.  Second  dorsal  anteriorly  1/3  height  of  body.  Lateral-line 
becomes  straight  below  the  fifth  dorsal  ray.  Chest  and  breast  scaleless.  An  opercular  spot.  Seas  of  India 
to  the  Malay  Archipelago. 

18.  Caranx  Malabaricus,  D.  7-8  |  ̂>^,  A.  2  |  yt-tw  ̂ -  1-  28.  Height  of  body  2f  in  the  total  length. 
Eye  without  adipose  lids.  Teeth  villiform  in  either  jaw.  Second  dorsal  fin  anteriorly  2|  in  height  of  body. 
Lateral -line  becomes  straight  below  the  thirteenth  dorsal  ray.  Chest  and  breast  scaleless.  Red  Sea,  seas  of 
India  to  the  Malay  Archipelago. 

19.  Caranx  oblongus,  I).  8  |  ̂,  A.  2  !  -5-^'^^,  L.  1.  34-40.  Height  of  body  S\  in  the  total  length. 
Eye  without  adipose  lids.  Teeth  in  villiform  bands  in  upper,  a  single  row  in  the  lower  jaw.  Second  dorsal 
anteriorly  3/4  height  of  body.  Lateral-line  becomes  straight  below  ninth  dorsal  ray.  Chest  scaleless.  No 
opercular  spot. 

20.  Caranx  nigrescens,  D.  8  |  -jV,  A.  2yV,  L-  1-  23.  Height  of  body  2/7  of  the  total  length.  Eye 
without  adipose  lids.  Teeth  in  villiform  rows  in  both  jaws.  Second  dor.sal  anteriorly  Ij  in  height  of  body. 
Lateral-line  becomes  straight  below  thirteenth  dorsal  ray.  Breast  and  chest  scaleless.  An  opercular  spot. 
Andamans. 

21.  Caranx  armatus,  D.  6-8  |  ̂„\^,  A.  2  |  tt^tt^  I^-  1-  20.  Height  of  body  2/5  of  the  total  length. 
Eye  with  a  narrow  posterior  adipose  lid.  Teeth  villiform  in  both  jaws.  Second  dor.sal  anteriorly  nearlj'  as  high 
as  the  body.  Lateral-line  becomes  straight  below  the  middle  of  the  second  dorsal.  Breast  and  a  poi-tion  of  the 
chest  scaleless.     An  ojiercular  sjjot.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 
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22.  Carmx  galhis,  D.  0-6  |  ̂V.  A.  0-2  |  V^,  L.  1.  8-10.  Height  of  body  from  If  to  l/3_  of  the_  total 
length.  Height  of  preorbital  1^  to  If  in  diameter  of  orbit.  Eye  -ndthout  adipose  lids.  Teeth  villiform  in  the 
young,  obtiLse  in  adults.  Anterior  rays  of  second  dorsal  and  anal  filiform  and  prolonged.  Lateral-line  becomes 
straight  below  twelfth  dorsal  ray.  Scaleless  except  along  lateral-line.  A  small  opercular  spot  in  adults.  Red 
Sea,  seas  of  India  to  the  Malay  Archipelago. 

2.3.  Caranx  dUaris,  D.  6  |  tir,  A.  2  J  -Jg-,  L.  1.  15.  Height  of  body  \\  to  If  in  the  total  length.  Height 
of  preorbital  from  3/4  to  1  diameter  of  orbit.  Eye  without  adipose  lids.  Teeth  villiform  in  both  jaws.  Anterior 
rays  of  second  dorsal  and  anal  filiform  and  prolonged.  Lateral-line  becomes  straight  below  tenth  dorsal  ray. 
Scaleless  except  along  the  lateral-line.     An  opercular  spot.     From  the  Red  Sea,  through  those  of  India. 

B.     No  teeth  on  the  palate. 

24.  Caranx  leptolepis,  D.  8  [  ̂'.„,  A.  2  |  Jj-,  L.  1.  24-28.  Height  of  body  3§  to  4i  in  the  total  length. 
Eye  with  a  broad  posterior  and  narrow  anterior  adipose  lid.  Teeth  in  a  single  row  in  both  jaws.  Second  dorsal 
anteriorly  2^  in  height  of  body.  Lateral-line  becomes  straight  below  seventh  dorsal  ray.  Chest  scaled.  Seas 
of  India  to  the  Malay  Archipelago. 

25.  Caranx  nigrijjinnis,  D.  7-8  |  ̂3?^,  A.  2  |  ̂'^,  L.  1.  55-60.  Height  of  body  2/7  of  the  total  length. 
Eyes  with  wide  anterior  and  posterior  adipose  lids.  Teeth  in  a  single  row  in  both  jaws.  Second  dorsal 
anteriorly  1/3  height  of  body.  Lateral-line  becomes  straight  below  fifth  dorsal  ray.  Chest  scaled.  Seas 
of  India. 

26.  Caranx  sjjeciosus,  D.  7-8  |  -j-sW  ̂ -  2  |  tt'ts.  L.  I.  13-15.  Height  of  body  3^  in  the  total  length. 
Eyes  without  adipose  lids.  Teeth  absent.  Second  dorsal  anteriorly  2j  in  height  of  body.  Lateral-line  becomes 
straight  below  eighth  dorsal  ray.     Chest  scaled.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 

A.     Teeth  on  the  palate. 

a.  Several  finlets  behind  dorsal  and  anal  fins. 
1.    Caranx  Rottleri. 

Scomber  Rottleri,  Bloch,  x,  p.  40,  t.  346  ;  Bl.  Schn.  p.  25 ;  Shaw,  Zool.  iv,  p.  598. 
Scomber  woragoo,  Russell,  Fish.  Vizag.  ii,  p.  33,  pi.  143. 
^Scomber  gtiara,  Lacep.  ii,  p.  604. 
Caranx  Eotleri,  Riipp.  Atl.  p.  102,  and  N.  W.  Fische,  pp.  48  and  52  ;  Cuv.  and  Yal.  ix,  p.  29  ;  Richards. 

Ich.  China,  p.  273. 
Caranx  Rottleri,  Cantor,  Catal.  p.  124;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  136;  Gimther,  Catal.  ii, 

p.  424;  Day,  Fishes  of  Malabar,  p.  80;  Kner,  Novara  Fische,  p.  150;  Klunz.  Verb.  z.  b.  Ges.  Wien, 
1871,  p.  453. 

Megalaspis  Rottleri,  Bleeker,  Makr.  p.  49. 
Sora  parah,  Tel.  :  Komara  parah,  Tam. 

B.  vii,  D.  6-8  I  ̂.JT-  +  viii-x,  P.  21,  V.  1/5,  A.  2  |  ̂>^  -f  vii-viii,  C.  18,  L.  1.  55.* 

Length  of  head  4f  to  5j,  of  caudal  5i,  height  of  body  4^  to  4f  in  the  total  length.  Eye — with 
a  broad  anterior  and  posterior  adipose  lid,  both  covering  a  portion  of  the  pupil  :  diameter  of  eyes  from  3j 
to  44  in  the  length  of  the  head,  1  to  l\  diameters  from  end  of  snout,  and  1  apart.  There  is  a  very  gradual 
ascent  from  the  snout  to  the  first  dorsal  fin,  and  the  dorsal  and  abdominal  profiles  are  about  equally  convex. 
The  greatest  width  of  the  head  equals  4/7  of  its  length,  and  its  height  its  length  behind  the  front  nostril. 
Cleft  of  mouth  very  slightly  oblique,  commencing  opposite  the  lower  edge  of  the  eye,  lower  jaw  slightly  the 
longer  and  the  maxilla  reaches  to  below  the  middle  of  the  eye.  The  greatest  depth  of  the  preorbital  equals 
about  1/2  the  diameter  of  the  orbit.  Teeth — villiform  in  the  upper  jaw,  with  an  outer  row  of  rather  widely 
separated  and  slightly  conical  ones  :  in  the  lower  jaw  two  or  three  rows  above  the  sjmphysis  and  a  single  lateral 
one.  In  a  triangular  patch  on  the  vomer,  in  a  long  elliptical  band  on  the  palatines,  and  a  wide  one  along  the 
tongue.  Fins — spines  of  first  dorsal  of  moderate  strength,  the  third  to  the  fifth  highest  and  equal  to  2/5  of  the 
height  of  the  body  :  second  dorsal  highest  anteriorly  where  it  equals  from  If  to  about  1/2  the  height  of  the 
body.  Posteriorly  it  has  from  eight  to  ten  detached  rays.  Pectoral  falciform  and  longer  than  the  head, 
reaching  to  about  the  20th  plate  on  the  lateral-line.  Ventral  reaches  rather  above  1/2  way  to  the  pre-anal 
spines.  Anal  similar  in  form  to  the  second  dorsal  but  rather  lower  and  having  from  7  to  8  free  rays  posterior  to  it. 
Caudal  deeply  forked.  Scales — consist  of  about  78  rows,  55  of  which  are  large  plates.  They  are  on  the  cheeks, 
upper  edge  of  opercle,  and  top  of  head,  there  is  only  a  naiTOw  band  in  the  central  line  in  front  of  the  ventral  fin, 
otherwise  the  chest  in  front  of  it  is  scaleless  :  they  also  form  a  low  sheath  over  the  bases  of  the  soft  dorsal  and 
anal  fins.  Lateral-line — at  first  makes  a  strong  curve,  the  height  of  which  equals  half  its  length,  it  becomes 
straight  below  the  middle  of  the  first  dorsal  fin  where  wide  plates  commence,  the  highest  equalling  from  1/2  to 
2/5  of  the  height  of  the  body,  they  are  most  strongly  keeled  over  the  free  portion  of  the  tail  which  is  strongly 
depressed.  Colours — back  glossy-green,  abdomen  silvery  tinged  -n-ith  yellow  :  a  large  black  spot  on  the  upper 
and  posterior  portion  of  the  opercle.  Fins  yellow,  dorsal  and  anal  tipped  with  black  :  upper  half  of  pectoral 
darker  than  the  lower. 

In  a  young  specimen  1  Jj  inches  in  length  the  angle  and  lower  edge  of  the  preopercle  are  crennlated,  and 
crenulations  are  still  visible  in  one  4  inches  long. 

*  L.  I.  or  lateral-line  in  this  genus  only  refers  to  the  number  of  keeled  scales  along  its  course. 
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Habitat. — From  the  Red  Sea  and  East  coast  of  Africa,  tlirougli  tlie  seas  of  ludia  to  the  Malay  Archipelago 
and  beyond.     It  is  said  by  fishermen  to  attain  5  feet  in  length. 

h.  A  single  finlet  behind  dorsal  and  anal  fins. 

2.  Caranx  kurra,  Plate  XLVIII,  fig.  5. 

Scomber,  Russell,  Fish.  Vizag.  ii,  p.  30,  and  Kurra  ̂ vodagawaJi,  pi.  139. 
Caranx  BusseUii,  Riipp.  Atl.  Fische,  p.  99. 
Caranx  hurra,  Cuv.  and  Yal.  ix,  p.  44  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  137  ;  Giinther,  Catal.  ii,  p.  427  ; 

Day,  Fishes  of  Malabar,  p.  81  ;  Klunz.  Yerh.  z.  b.  Ges.  Wien,  1871,  p.  453. 
Caranx pseiidojjterygius,  Bleeker,  !Makr.  p.  50. 

.''  Caranx  Jciliche,  Cuv.  and  Val.  ix,  p.  43. 

Becajpt&rus  hurra,  Bleeker,  Makr.  p.  50,  and  Nat.  Tyds.  N^ed.  Ind.  1851,  p.  358. 
B.  vii,  D.  8  I  W-To+i,  P.  22,  V.  1/5,  A.  2  |  ̂̂ .^  +  i,  C.  17,  L.  1.  33. 
Length  of  head  3f  to  1/4,  of  pectoral  1/5,  of  caudal  1/6,  height  of  body  1/5  to  2/11  of  the  total  length. 

Eye — with  a  broad  anterior  and  posterior  adipose  lid,  each  of  which  reaches  nearly  or  quite  to  the  pupil : 
diameter  ef  the  eyes  1/4  of  length  of  head,  1  diameter  from  end  of  snout  and  also  apart.  Greatest  width  of  the 
head  equals  1/2,  and  its  height  4/5  of  its  length.  Lower  jaw  the  longer,  the  cleft  of  the  mouth  commences 
opposite  the  middle  of  the  orbit,  the  maxilla  reaches  to  below  the  front  edge  of  the  eye.  The  greatest  height 
of  the  preorbital  equals  1/2  the  diameter  of  the  orbit,  it  has  three  or  four  well  marked  raised  ridges  radiating 
from  its  centre.  Teeth — villifoi'm  in  both  jaws,  becoming  a  single  row  laterally,  in  a  triangular  spot  on  the 
vomer,  having  a  narrow  row  posteriorly  in  the  median  line,  a  row  on  either  palatine,  and  in  three  rows  along 
the  middle  of  the  tongue.  Fins— spines  of  first  dorsal  weak,  the  third  longest  and  equal  to  3/5  of  the  height  of 
the  body  :  anterior  portion  of  the  second  dorsal  the  highest  where  it  equals  2/5  of  that  of  the  body,  posteriorly 
it  has  a  detached  ray  :  anal  similar  to  second  dorsal.  Ventral  reaches  nearly  half  way  to  the  base  of  the  anal. 
Caudal  forked.  Scales — on  the  upper  sui-face  of  the  head,  cheeks,  and  opercles,  also  all  over  the  body  including 
the  chest.  A  low  sheath  along  the  second  dorsal  and  anal  fins.  Lateral-line — consisting  of  88  scales,  it 
continues  nearly  straight  until  opposite  the  end  of  the  first  dorsal  where  it  gradually  descends,  and  below  the 
15th  ray  it  goes  direct  to  the  centre  of  the  tail.  The  keeled  scales  at  first  are  moderately  so,  the  broadest  equals 

from  1/5  to  2/11  of  the  height  of  the  body.  Free  portion  of  the  tail  as  high  at  its  base  as  it  is  long.  Colours — 
bluish  superiorly,  becoming  silvery  below.  A  deep  black  spot  on  the  upper  margin  of  the  opercle  :  upper 

surface  of  head  minutely  dotted  with  black.     Fins  yellow,  darkest  at  theii-  edges. 
Caranx  hiliche,  Cuv.  and  Val.  fi-om  Pondicherry,  is  probably  this  species  :  its  fin  rays  are  D.  8  |  -jV  +  i, 

A.  2  I  -Jj  +  i,  L.  1.  30.  The  teeth  are  not  referred  to.  Klunzinger  observes  that  the  type  of  G.  Eussellii  is  not 

in  the  Senkenberg  Museum.  Amongst  Sir  Walter  Elliot's  figures  of  Madras  fishes  is  this  species,  termed Moonda  hun  kilchi,  Tam. 

Habitat. — From  the  Red  Sea,  throughout  those  of  India  to  the  Malay  Archipelago.  It  is  a  small  species, 
attaining  6  or  7  inches  in  length  :  it  arrives  in  Madras  about  October. 

c.  No  finiets.     Outer  roiv  of  teeth  in  premaxillaries  distinctly  enlarged  :  a  single  roiv  in  the  lower  jaio,  often 
with  2  or  i  canines. 

3.  Caranx  melampygus,  Plate  L,  fig.  3. 

Scomber,  Russell,  Fish.  Vizag.  ii,  p.  34,  and  Kuroogoo  parah,  pi.  145. 
Caranx  melampygus,  Cuv.  and  Val.  is,  p.  116 ;  Bleeker,  Gilolo,  p.  58  ;  Jerdon,  M.  J.  L.  and  Sc.  1851, 

p.  137 ;  Giinther,  Catai.  ii,  p.  446. 
Carangus  melampygus,  Bleeker,  Madagas.  1871,  p.  99. 

B.  vii,"  D.  8  I  ̂1^,  P.  22,  V.  1/5,  A.  2  |  ̂1^^,  C.  19,  L.  1.  34-36. 
Length  of  head  from  4i  to  41,  of  caudal  1/4  to  4i  height  of  body  2/7  of  the  total  length.  Eye— 

with  a  broad  posterior  adipose  lid,  extending  2/3  of  the  distance  across  the  iris,  diameter  of  eyes  3f  to  4|  in 

length  of  head,  l^  dLameters  fi-om  end  of  snout,  and  1  apart.  Dorsal  profile  rather  more  convex  than  that  of 
the  abdomen.  The  greatest  width  of  the  liead  equals  about  1/2,  and  its  height  its  entire  length.  Lower  jaw 

slightly  the  longer.  Cleft  of  mouth  commences  opposite  the  lower  third  of  the  eye,  the  maxilla  reaches  to  below 

the  middle  of  the  orbit.  The  greatest  width  of  the  preorbital  nearly  equals  one  diameter  of  the  eye.  Teeth— 
in  a  vdHform  band  in  the  premaxillaries  having  an  outer  row  of  conically  enlarged  ones,  a  single  row  in  the 

lower  jaw,  also  present  on  vomer,  palatines,  and  tongue.  Fins — dorsal  spines  of  moderate  strength,  the  third  the 

highest  and  equal  to  1/3  that  of  the  body  :  soft  dorsal  ha\-ing  its  anterior  rays  elongated,  and  equal  to  2/'3  of 

the  height  of  the  body  :  anal  similar  to  "it  but  rather  lower.  Pectoral  falciform  and  equal  to  2/7  of  the  total 
length.  Caudal  deeply  forked.  Scales— on  upper  margin  of  head,  cheeks,  chest,  and  body  :  a  low  sheath  along 
the  bases  of  the  soft  dorsal  and  anal  fins.  Luteral-line— consists  of  90  to  95  rows  of  scales,  at  first  it  slightly 

ascends,  then  curves  to  below  the  6th  or  8th  dorsal  ray,  the  height  of  the  arch  is  not  quite  1/4  of  its  length  : 

it  has  keeled  scales  along  most  of  its  straight  portion,  the  highest  of  which  equals  1/8  or  1/9  of  that  of  the 

body.  Free  portion  of  the  tail  half  higher  at  its  base  than  it  is  long.  Co/o!(M— greenish  gold  along  the  back, 
becoming  silvery  along  the  abdomen  :  a  small  black  spot  on  the  opercle  :  dorsal  and  anal  fins  dark  anteriorly. 
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In  one  specimen  about  13  inches  in  length,  from  the  Andamans,  there  are  small  scattered  black   spots  over 
the  body.  „,,       ,  ,  ■  t  i 

mihUat.—Seas  of  India  to  the  Malay  Archipelago  and  beyond.     The  largest  specimen  1  have  seen  is 

2  feet  in  length.     The  one  figured  (8  inches  long)  is  from  the  Andamans. 

4.    Caranx  jarra. 

Scomber,  Russell,  Fish.  Vizag.  ii,  p.  35,  and  Jarm-damlree  jicrraK  pi.  147. 

Caranx  jarra,  Cuv.  and  Val.  ix,  p.  109  ;  Bleeker,  Makr.  p.  68  ;  Jerdon,  M.  J.  L.  and  Sc.  18ol,  p.  16/  ; 
Gunther,  Catal.  ii,  p.  446. 

B.  vii,  D.  8  I  Jj,  P.  21,  V.  1/5,  A.  2  I  tV,  C.  18,  L.  1.  33-36. 

Length  of  head  4J,  of  caudal  41,  height  of  body  Sf  in  the  total  length.  Eye—y^ith  a  broad  posterior 

adipose  lid  extending  2/3  of  the  distance  across  the  iris,  diameter  of  eye  4|  in  length  of  head,  1|  diameters 

from  end  of  snout,  and  rather  above  1  apart.  Dorsal  profile  a  little  more  convex  than  that  of  the  abdomen, 

the  ascent  from  the  snout  to  occiput  rather  abrupt.  Greatest  width  of  the  head  equals  half,  and  its  height 

almost  equals  its  entire  length.  Cleft  of  the  mouth  commences  opposite  the  lower  edge  of  the  eye,  the  jaws  are 

of  about  the  same  length  anteriorly,  the  maxilla  reaches  to  below  the  middle  of  the  orbit.  The  greatest  height 

of  the  preorbital  equals  1  diameter  of  the  eye.  Teei/i— villiform  in  the  premaxUlaries,  with  an  external  conicaUy 

enlarged  row  :  villiform  in  the  lower  jaw,  on  the  vomer,  palatines,  and  tongue.  Fins— dovsa.\  spines  mcrease  to 

the  third  which  equals  2^  in  the  height  of  the  body  :  the  first  few  rays  of  the  second  dorsal  elevated, 

the  hio-hest  being  equal  to  If  in  that  of  the  body.  Pectoral  falciform,  its  length  equal  to  3/10  of  that  of  the 

total.  °  Ventral  reaches  1/2  way  to  the  anal.  Anal  similar  to  soft  dorsal,  its  first  few  rays  1/2  as  high  as  the 

body.  Caudal  forked.  Scales— coyer  the  cheeks,  upper  portion  of  the  opercles  and  behind  the  eyes,  but  none 

exist  along  the  median  longitudinal  crest  on  the  head,  which  is  well  developed.  Present  over  the  body,  but 

absent  from  the  chest  in  fi-ont  of  the  base  of  the  ventral  fins.  They  form  a  distinct  sheath  to  the  bases  of  the  soft 

dorsal  and  anal  fins.  Lateral-Une— consisting  of  90  scales,  in  its  first  half  it  forms  a  low,  undulatmg  arch, 

which  terminates  below  the  seventh  dorsal  ray,  the  height  of  the  arch  equals  2/9  of  the  length  of  its  base. 

The  keeled  scales  beoin  at  the  commencement  of  the  straight  portion  of  the  lateral-lme,  becoming  largest  below 

the  end  of  the  second  dorsal,  where  they  equal  1/9  of  the  height  of  the  body.  Free  portion  of  the  taU  2/3  as 

high  at  its  base  as  it  is  long.     Colours— greemsh  above,  becoming  of  a  duU  white  on  the  sides  and  below.     JNo 
opercular  spot.  .  .  «t   j-      in-  i. 

This  species  is  termed  KorandllU  parali.  Tarn.,  in  Sir  W.  EUiot's  collection  of  drawmgs  of  Indian  iislies. 
Habitat. — Seas  of  India  to  the  Malay  Archipelago,  attaining  at  least  a  foot  in  length. 

5.    Caranx  carangus,  Plate  L,  fig.  4. 
Scomher  carangus,  Bl.  t.  340 ;  Bl.  Schn.  p.  28. 
(Scomier  e/i-a/a  jxmi/i,  Russell,  Fish.  Vizag.  ii,  p.  35,  pi.  146. 

Caranx  carangus,  Cuv.  and  Val.  ix,  p.  91;  Giinther,  Catal.  ii,  p.  448;   Kner,  Novara   Fische,  p.  lo/ ; 
Steind.  Ak.  d.  Wiss.  1869,  p.  36. 

Caranx  chri/sos,  Cuv.  and  Val.  ix,  p.  117. 

Cararix  ekala,  Cuv.  and  Val.  ix,  p.  117  ;  Bleeker,  Makr.  p.  59  ;  Day,  Fish.  Malabar,  p.  8b. 
Caranx  xantJwpygus,  Cuv.  and  Val.  ix,  p.  109. 
Trachurus  cordyla,  Gronov.  ed.  Gray,  p.  124. 

B.  vii,  D.  8  1  ̂i^,  P.  21,  V.  1/5,  A.  2  |  „1„,  C.  19,  L.  1.  33-37. 

Length  of  head  4i,  of  caudal  4f ,  height  of  body  one-third  in  the  total  length.  %e— with  a  narrow  posterior 

adipose  lid,  diameter  2/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  Dorsal  profile  rather 

more  convex  than  that  of  the  abdomen.  Greatest  width  of  head  nearly  equals  1/2  its  length,  and  its  height 

rather  more  than  its  length.  Lower  jaw  slightly  the  longer,  the  cleft  of  the  mouth  commences  opposite  the 

lower  1/3  of  the  front  edge  of  the  eye,  the  masUla  extends  to  beneath  the  middle  of  the  eye.  Central  longi- 

tudinal crest  on  the  head  well-developed.  Greatest  height  of  the  preorbital  equals  2/3  of  the  diameter  of  the 

eye.  The  lower  edges  of  the  sub-  and  inter-  opercles  more  or  less  crenulated.  Teef/i— viUiform  m  the  p
re- 

maxillaries,  with  an  outer  enlarged  and  conical  row :  a  single  row  in  the  lower  jaw,  some  of  which  are  larger 

than  the  others  :  in  a  triangular  spot  on  the  vomer,  a  band  on  the  palatines,  and  also  along  the  middle  of  the 

tongue.  Fins— dorsal  spines  of  moderate  strength,  the  third  the  longest,  and  equal  to  1/3  of  the  height  ot  the 

body,  or  3/4  that  of  the  anterior  dorsal  rays.  Pectoral  slightly  longer  than  the  head.  Ventral  does  not  re
ach 

1/2  way  to  the  anal.  Caudal  rather  deeply  forked.  Scales— a,  few  round  the  eye  on  the  hmd  portion  ot  the 

opercle,  on  the  body,  in  a  patch  in  front  of  the  ventral  fins,  but  usually  none  anterior  to  the  base  of  the  pector
al 

or  below  its  anterior  half,  the  skin  however  is  puckered  and  wrinkled  into  little  pits,  and  occasionally  the  scales 

extend  half-way  to  between  the  ventral  and  anal  fins.  Lateral.line—cont&inmg  90  to  95  scales,  the 

arched  portion  terminates  rather  abruptly  below  the  third  or  fifth  dorsal  ray,  the  height  of  the_  arch  equals 

3/10  of  the  length  of  its  base,  whilst  that  of  its  base  equals  3/5  that  of  the  straight  portion,  l^e
eled 

scales  commence  at  the  beginning  of  the  straight  portion,  becoming  well  developed  below  the  last  third  oi  the 

second  dorsal,  where  they  equal  1/8  to  1/9  of  the  height  of  the  body.  Free  portion  of  the  tad  rather  longer
 

than  high  at   its   base.      Colours— sHvery  along   the   back,  golden   on   the   sides   and   below,     lour  or  five 
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broad  vertical  bands  on  the  body  in  immature  specimens.  Fins  golden,  except  the  first  dorsal,  which  is  gray, 

tlie  tip,  and  sometimes  the  entire  upper  edge  of  the  second  dorsal  and  end  of  the  upper  lobe  of  the  caudal  black. 

Usually  no  opercular  spot  in  Indian  specimens,  and  when  present  mostly  small. 
JJahitat. — Seas  of  India,  Malay  Archipelago  to  the  Atlantic  coasts  of  tropical  America :  the  specimen 

fitmred  (of-  inches  long)  is  from  Madras  where  they  attain  a  large  size. 

6.    Caranx  hippos. 

Scomler  hippos,  Linn.  Svst.  Nat.  i,  p.  494 ;  Bl.  Schn.  p.  28 ;  Porster,  Desc.  Anim.  ed.  Licht.  p.  199. 
Scomher  Kleimi,  Bl.  t.  347,  f.  2  ;  Bl.  Schn.  p.  30. 
Scomber  wotim  parah,  Russell,  ii,  p.  36,  pi.  148. 

Caranx  sem,  Cuv.  and  Val.  is,  p.  105 ;  Jerdon,  M.  J.  L.  and  Sc.  18")1,  p.  137. 
Caranx  Forsteri,  Cuv.  and  Val.  is,  p.  107  ;  Cantor,  Catal.  p.  127;  Bleeker,  Makr.  p.  57,  and  Nat.  Tyds. 

Ned.  Ind.  1852,  iii,  p.  164 ;  Kner,  Novara  Fische,  p.  158. 
Caranx  sexfasciatus,  Quoy  and  Gaim.  Voy.  Freyc.  p.  358,  pi.  65,  f.  4 ;  Cuv.  and  Val.  ix,  p.  110  (yoiimj). 
Caranx  Peronii,  Cuv.  and  Val.  ix,  p.  112. 
Caranx  Lessonii  and  Belengeri,  Cuv.  and  Val.  ix,  pp.  113,  116. 

Caranx,  hippos,  Gunther,  Catal.  ii,  p.  449 ;  Day,  Fishes  of  Malabar,  p.  86  ;  Klunz.  Verb.  z.  b.  Ges.  Wien, 
1871,  p.  465. 

Garangus  hippos,  Bleeker,  Waigou,  1868,  p.  3. 

B.  vii,  D.  7-8  I  r^T^,  P.  22,  V.  1/5,  A.  2  |  „5rr,  C.  21,  L.  1.  30-36. 

Length  of  head  1/4,  of  caudal  2/9,  height  of  body  1/3  to  Z\*  in  the  total  length.  %e— with  a  posterior 
adipose  lid  reaching  half  way  or  two-thirds  of  the  distance  to  the  pupil,  diameter  3/11  of  length  of  head, 
1  diameter  from  end  of  snout,  and  also  apart.  Dorsal  and  abdominal  profiles  about  equally  convex  and  forming 
a  gradual  slope.  Greatest  width  of  head  equals  1/2  its  length,  and  its  height  equals  nearly  its  length.  Lower 
jaw  slightly  the  longer,  the  cleft  of  the  mouth  commences  opposite  the  middle  or  lower  third  of  the  front  edge 

"of  the  eye,  the  maxilla  reaches  to  below  the  last  third  of  the  orbit.  Greatest  height  of  preorbital  equals  1/2  the 
diameter  of  the  eye.  Teeth — villiform,  with  an  outer  enlarged  row  in  the  premaxillaries  :  in  a  single  row 
in  the  lower  jaw,  amongst  which  occasionally  are  a  few-  larger  ones,  a  pair  of  well-marked  canines  above  the 
sjTnphysis  :  in  a  triangular  patch  on  the  vomer,  in  a  band  on  the  palatines,  also  along  the  tongue.  Fins — 
the  third  dorsal  spine  the  longest  and  equal  from  1/3  to  3j  in  the  height  of  the  body :  the  anterior  dorsal 
rays  equal  to  2j  in  the  height  of  the  body.  Pectoral  1/5  longer  than  the  head.  Anal  similar  to,  but  lower  than, 
the  second  dorsal.  Caudal  deeply  forked.  Scales— oa  cheeks,  body,  and  chest.  Lateral-line — consisting  of 
80  scales,  forms  an  arch,  1/3  as  high  as  long,  ending  below  the  sixth  dorsal  ray,  the  length  of  the  arch 
equalling  2/3  of  that  of  the  straight  portion  :  keeled  plates  extend  the  whole  distance  along  the  horizontal 
portion  of  the  lateral-line,  the  largest  being  below  the  last  portion  of  the  second  dorsal  fin,  and  equal  1/10  of  the 
height  of  the  bodj'.  Colours — body  golden,  having  a  tinge  of  gray  along  the  back.  A  small  black  spot  on  the 
opercle  just  before  the  commencement  of  the  lateral-line.  Fins  yellow,  summit  of  second  dorsal  and  point  of 
the  upper  caudal  lobe  deep  black,  sometimes  the  whole  of  the  posterior  border  of  the  caudal  fin  is  black  edged. 

Eyes,  bright  orange.  Usually  a  dark  spot  behind  the  base  of  the  pectoral  fin.  The  younrj  ai-e  golden,  with  four 
or  five  broad  vertical  bands  on  the  body. 

Caranx  Eeheri,  Benn.  Fish.  Ceylon  (p.  26,  pi.  xxvi.)  is  probably  this  species :  if  so  the  mouth  is  shown 
too  low  down. 

.  Habitat. — Seas  of  India  to  the  Malay  Archipelago,  China,  and  beyond.  It  attains  a  large  size,  as  3  feet 
or  more  in  length.  When  captured  it  grunts  like  a  young  pig,  and  this  is  repeated  whenever  it  is 
moved,  so  long  as  vitality  remains. 

7.    Caranx  sansun,  Plate  L,  fig.  5. 

Scomber  sansun,  Forsk.  p.  56. 
Scomher  (jundi-parah,  Russell,  ii,  p.  33,  and  pi.  144. 
Caranx  sansun,  Riipp.  Atl.  Fische,  p.  101,  and  N-  W.  Fische,  p.  48,  t.  xiii,  f.  3  ;  Gunther,  Catal.  ii, 

p.  447 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  446. 
Carangus  sansun,  Bleeker,  Fauna  de  Madag.  1874,  p.  99. 

B.  vii,  D.  8  I  ro'^^,  P.  20,  V.  1/5,  A.  2  |  ̂l^y-  C.  19,  L.  1.  30-32. 

Length  of  head  1/4,  of  caudal  1/4  to  2/9,  height  of  body  1/3  of  the  total  length.  Eije — with  a  narrow 
posterior  adipose  lid,  diameter  3f  Ln  the  length  of  head,  1  to  l^-  diameters  from  end  of  snout,  and  1  apart. 
Dorsal  profile  more  convex  than  that  of  the  abdomen,  the  profile  of  the  anterior  surface  of  the  head  somewhat 
obtuse.  The  greatest  width  of  the  head  equals  4/9  of  its  length,  and  its  height  its  entire  length.  Lower  jaw 
a  little  the  longer,  the  cleft  of  the  mouth  commences  below  the  level  of  the  orbit,  the  maxilla  reaches  to  below 
the  last  third  of  the  eye.  Greatest  depth  of  preorbital  equals  3/4  in  the  young  to  1|  in  the  adult  diameters  of 
the  eye.  Teeth — villiform,  with  an  outer  row  of  enlarged  but  irregularly  sized  ones  in  the  premaxillaries,  in  a 
single  row  of  irregularly  sized  ones  in  the  lower  jaw,  some  being  much  larger  than  the  others,  and  a  pair  of  minute 
canines  at  the  symphysis  :  in  a  triangular  spot  on  the  vomer,  in  a  band  on  the  palatines  and  in  a  narrow  patch 

*  In  a  specimen  1  j^j  inches  long,  the  height  of  the  body  ec^nals  2/5  of  the  total  length. 
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along  the  middle  of  the  tongue.  Fins — third  dorsal  spine  the  highest,  equalling  1/3  of  that  of  the  body  and 
2/3  as  high  as  the  commencement  of  the  second  dorsal.  Pectoral  1/4  longer  than  the  head.  Ventral  reaches 
nearly  1/2  way  to  the  anal.  Caudal  deeply  forked.  Scales — on  body,  chest,  and  cheeks.  Lateral-line — consist- 

ing of  ninety-five  scales,  its  arched  portion  ending  below  the  sixth  dorsal  ray,  the  height  of  the  arch  being 
equal  to  l/-i  of  its  length,  and  its  length  equal  to  li  or  1|  in  the  straight  portion.  Keeled  scales  commence 
about  the  third  scale  of  the  horizontal  portion,  becoming  well  developed  beneath  the  last  part  of  the  soft  dorsal, 
where  their  height  equals  1/8  to  1/9  of  that  of  the  bodj^.  Free  portion  of  the  tail  longer  than  high  at  its  base. 
Colours — silvery  along  the  back,  becoming  golden  below,  all  the  fins  yellow,  fii-st  dorsal  grayish.  No 
opercular  spot. 

Habitat. — Eed  Sea,  seas  of  India.  The  specimen  figured  (6|-  inches  long)  is  from  Madras.  Russell's 
specimen  was  1  foot  long,  and  he  says  that  it  is  a  dry,  insipid  fish. 

d.  No  finlets.     Teeth  in  jaws  in  one  or  more  rows  of  nearly  equal  size. 

8.    Caranx  gymnostetlioides,  Plate  XLVIII,  fig.  6. 

?  Caranx  gymnostethus,  Cuv.  and  Val.  ix,  p.  73. 
Carangoides  gymnostetlioides,  Bleeker,  Makr.  p.  365. 
Caranx  gymnostethoides,  Giinther,  Catal.  ii,  p.  431 ;  Kner,  Novara  Fische,  p.  153. 

B.  vii,  D.  8  I  T^l^,  P.  21,  V.  1/5,  A.  2  |  ̂̂ ^,  C.  17,  L.  1.  22-25. 

Length  of  head  1/4,  of  caudal  2/9,  height  of  body  1/4  of  the  total  length.  Eye — with  a  narrow  posterior 
adipose  lid,  diameter  5j-  in  length  of  head,  2  diameters  from  end  of  snout,  and  If  apart.  Abdominal  profile 
rather  more  convex  than  the  dorsal,  a  slight  rise  from  the  snout  to  the  base  of  the  first  dorsal  fin.  Greatest 
width  of  head  equals  half  its  length,  and  its  height  equals  its  length  posterior  to  the  nostrils.  Lower  jaw  some- 

what the  longer.  Cleft  of  the  month  commences  opposite  the  middle  of  the  eyes,  the  maxilla  reaches  to  nearly 
below  the  front  edge  of  the  orbit.  The  preorbital  in  its  deepest  part  equals  1  diameter  of  the  orbit.  Teeth — villi- 

form  in  both  jaws,  on  the  vomer,  palatines,  and  along  the  middle  of  the  tongue.  i<'/)?-s— dorsal  spines  not  strong, 
the  third  and  fourth  the  longest  and  equal  to  2/7  of  the  height  of  the  body  :  the  first  portion  of  the  soft  dorsal 
the  highest,  and  equal  to  2/5  of  that  of  the  body.  Pectoral  rather  longer  than  the  head.  Anal  similar  to  soft 
dorsal.  Caudal  forked.  Scales — extended  over  the  cheeks  and  body,  but  none  on  the  chest  from  below  the 
pectoral  fin.  Lateral-line — at  first  makes  a  long,  low  curve  to  below  the  16th  dorsal  ray,  the  length  of  the 
arch  equals  that  of  the  straight  portion,  the  height  of  the  more  developed  plates  equals  1/14  of  that  of  the  body. 
Free  portion  of  the  tail  2/3  as  high  at  its  base  as  it  is  long.  Colours — greenish  along  the  back,  becoming  dull 
silvery-white  below :  an  indistinct  opercular  spot  present.  Soft  dorsal  and  anal  stained  with  black  in  their 
highest  portions. 

JJaiiYni.— Seas  of  India  to  the  Malay  Archipelago.  The  largest  specimen  in  the  Madras  Museum  is 
28  inches  in  length.     The  one  figured  is  17  inches  long  and  from  Madras. 

9.    Caranx  ferdau. 

Scomber  ferdau,  Forsk.  p.  55. 
Caranx  bajad,  Riipp.  Atl.  Fische,  p.  98,  t.  25,  f.  5 ;  Giinther,  Catal.  ii,  p.  438. 
Caranx  fidvoguttatus,  Cuv.  and  Val.  is,  p.  73. 
Carangoides  fulvoguUatus,  Bleeker,  Makr.  p.  89. 
Caranx  ferdau,  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  462  (not  Riippell  or  Giinther). 

B.  vii,  D.  7-8  I  ̂i^,  P.  21,  V.  1/5,  A.  2  ]  J^,  C.  17,  L.  1.  25. 

Length  of  head  4|-,  of  caudal  1/5,  height  of  body  3|  to  4^  in  the  total  length.  Eye — with  a  narrow 
posterior  adipose  lid,  diameter  from  4|  to  4|  of  length  of  head,  ly  to  2  diameters  from  end  of  snout.  Dorsal 
and  abdominal  profiles  about  equally  convex,  a  slight  ascent  from  the  snout  to  the  base  of  the  dorsal  fin. 
Height  of  head  equals  its  length.  Cleft  of  mouth  commences  opposite  the  middle  of  the  front  edge  of  the  eyes, 
jaws  of  about  equal  length  :  the  maxiUa  reaches  to  below  the  middle  of  the  orbit.  Greatest  height  of  preorbital 
equals  3/4  of  a  diameter  of  the  orbit.  Teeth — villiform  in  both  jaws,  on  vomer,  and  palate,  tongue  scabrous. 
Fins — spines  of  first  dorsal  increase  in  length  to  the  third  which  equals  2/7  in  the  height  of  the  body  :  the  anterior 
portion  of  the  second  dorsal  equals  2/5  the  height  of  the  body.  Pectoral  falciform  and  equal  to  3|  in  the  total 
length.  Anterior  portion  of  the  anal  commences  below  the  seventh  dorsal  ray,  and  is  as  high  as  the  first  portion 
of  that  fin.  Caudal  deeply  forked.  Scales — in  140  rows,  present  on  cheeks,  upper  portion  of  opercle,  behind  the 
eyes,  also  on  the  body,  but  not  on  the  chest  in  front  of  the  base  of  the  ventral  fin.  A  scaly  sheath  along  bases  of 
soft  dorsal  and  anal  fins.  Lateral-line — in  its  first  half  makes  a  long  low  curve  to  below  the  13th  dorsal  ray,  the 
height  of  the  arch  being  equal  to  1/5  or  1/6  of  its  length.  The  keeled  scales  developed  below  the  end  of  the 
second  dorsal  fin.  Colours — greenish  along  the  back,  the  young  having  five  transverse  oval  spots  or  bars  on  the 
side  of  the  body.     No  opercular  spot. 

Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago. 

10.    Caranx  crumenophthalmus,  Plate  XLIX,  fig.  1. 
Scomber  crumenophthalmus,  Bloch,  t.  343. 
Scomber  balantiophthalmus,  Bl.  Schn.  p.  29. 
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Caranx  crumenophthalmus:,  Lacep.  iv,  p.  107 ;  Cuv.  and  Val.  ix,  p.  62 ;  Giintlier,  Catal.  ii,  p.  429. 
Caranx  macrcyphthalmus,  Rijpp.  Atl.  Fisclie,  p.  97,  t.  25,  f.  4;  Klunz.  Verli.  z.  b.  Ges.  Wien,  1871,  p.  458. 
Caranx  Mauritiamis,  Quoy  and  Gaim.  Voy.  Freyc.  Zool.  p.  359 ;  Cuv.  and  Val._  ix.  p.  GO. 
Caranx  torvus,  Jenyns,  Voy.  Beagle,  Fishes,  p.   09,  pi.  15 ;  Giinther,   Catal.  ii,  p.  431 ;  Kner,  Novara 

Fisclie,  p.  152. 
Selar  torvus,  Bleeker,  Makr.  p.  51. 

B.  vii,  D.  8  I  ̂1-^,  P.  21,  V.  1/5,  A.  2  |  ,^1^,  C.  21,  L.  1.  27-32. 

LeEgtli  of  head  3f  to  1/4,  of  caudal  1/5  to  5i,  height  of  body  4|  to  4f  of  the  total  length.  JJ^/e— with  a 
broad  posterior  and  also  anterior  adipose  lid,  diameter  1/3  to  3j  in  the  length  of  head,  1  diameter  from  end  of 
snout,  and  3/4  of  a  diameter  a]jart.  Dorsal  and  alxlominal  profiles  about  equally  convex.  The  greatest  width 
of  the  head  equals  nearly  half  its  length  :  its  height  is  rather  greater  than  its_  length  excluding  the  snout. 
Lower  jaw  the  longer  :  the  cleft  of  the  mouth  commences  opposite  the  upper  third  of  the  orbit  :  the  maxilla 
reaches  to  below  the  first  third  of  the  eye.  Height  of  the  preorbital  scarcely  equals  the  diameter  of  the  eye. 
Teeth — a  single  row  in  both  jaws,  in  a  ̂ .-shaped  band  on  the  vomer,  a  narrow  one  on  the  palatines,  also  along 
the  centre  of  the  tongue.  Fins — dorsal  spines  weak,  the  third  and  fourth  the  longest,  equal  to  1/2  or  3/5  the 
height  of  the  body  and  rather  more  than  the  rays  at  the  commencement  of  the  soft  dorsal  fin,  of  which  the  last  is 

thickened  and  slightly  prolonged.  Pectoral  4|  "in  the  length  of  the  body,  not  being  so  long  as  the  head.  Ventral 
reaches  half  way  to  the  anal  fin.  Caudal  rather  deeply  forked.  Scales — on  body,  chest,  and  cheeks.  Lateral- 
line — 88  scales,  forming  a  very  long,  low  arched  portion  running  into  the  straight  part  below  the  tenth  dorsal 

ray,  but  the  keeled  scales  do  not  commence  until  under  the  middle  of  that  fin,  becoming  strongest  under  its 

termination,  where  they  equal  1/8  to  1/10  the  height  of  the  body,  in  the  arched  portion  of  the  lateral-Hne  they 

are  rounded  and  plate-like.  Fi-ee  portion  of  the  tail  nearly  as  high  at  its  base  as  it  is  long.  Colours — silverj-, 
becoming  golden  below  :  usually  no  opercular  spot,  but  present  in  some  specimens  from  Madras,  Fins  golden, 
with  fine  dots.     Caudal  tipped  with  black. 

Ealifat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago,  and  also  found  in  West  Africa  and  Atlantic 
coasts  of  Tropical  America,  attaining  at  least  12  inches  in  length.  The  specimen  figured  is  8  inches  long  and 
from  the  Andamans. 

11.     Caranx  boops,  Plate  XLIX,  fig.  2. 

Cuv.  and  Val.  ix,  p.  4(3 ;  Giinther,  Catal.  ii,  p.  431  ;  Bleeker,  Obi,  18G8,  p.  5. 
Selar  boops,  Bleeker,  Makr.  p.  51. 

B.  vii,  D.  8  I  -^l-^,  P.  19,  V.  1/5,  A.  2  |  ̂i^,  C.  17,  L.  1.  46. 

Length  of  head  3f  to  1/4,  of  caudal  2/9,  height  of  body  1/4  of  the  total  length.  -B/ze— with  a  broad 
posterior  adipose  lid  and  a  narrower  anterior  one,  diameter  2|  to  1/3  of  length  of  head,  3/4  to  1  diameter  from  end 
of  snout,  and  rather  less  apart.  Snout  pointed  :  lower  jaw  rather  the  longer  :  commencement  of  cleft  of  mouth 
on  a  level  with  the  middle  of  eye  :  the  posterior  extremity  of  the  maxilla  reaches  to  below  the  centre  of  the 

orbit :  interorbital  space  nearly  flat :  preorbital  narrow,  its  height  in  its  deepest  pai-t  being  equal  to  2/5  or  1/2  of 
that  of  the  orbit.  Dorsal  and  abdominal  profiles  equally  convex  :  the  width  of  the  head  equalling  half  its  length. 

Lower  edge  of  pre-  sub-  and  interopercles  roughened.  Teeth — in  a  narrow  band  or  single  row  on  both  jaws  :  in 
a  jY-shaped  patch  on  the  vomer,  in  a  band  on  the  palate,  and  also  on  the  tongue.  Fins — dorsal  spines  weak,  the 
third  and  fourth  the  longest,  equal  to  rather  more  than  half  the  height  of  the  body  at  the  commencement  of  the 
second  dorsal  fin  :  anterior  portion  of  second  dorsal  rather  the  highest,  but  a  little  lower  than  the  longest  dorsal 
spines.  Pectoral  not  quite  so  long  as  the  head  :  ventral  reaches  nearly  2/3  of  the  way  to  the  anal,  which  latter  fin 
is  similar  to  but  rather  lower  than  the  soft  dorsal.  Caudal  deeply  forked.  Scales — over  body,  chest,  cheeks,  and 

upper  jaw  :  a  very  low  sheath  on  bases  of  soft  dorsal  and  anal  i:ns.  Lateral-line — with  69  rows  of  scales,  forming 
a  rather  strong  curve  anteriorly  and  becoming  straight  below  the  sixth  dorsal  spine,  where  the  plates 
immediately  begin  to  be  developed,  they  are  large  and  1/4  of  the  height  of  the  body  in  their  broadest  part. 

Free  portion  of  "the  tail  not  quite  so  high  at  its  base  as  it  is  long.  Colours — silvery,  darkest  along  the  back,  and shot  with  gold  along  the  abdomen  :  a  small  but  well  developed  opercular  spot :  dorsal  and  caudal  fins  with  dark 

spots. 
Eahitat. — Andamans,  (where  the  specimen  figui-ed,  7|  inches  in  length,  was  captured)  to  the  Malay 

Archipelago. 
12.    Caranx  Djeddaba,  Plate  XLIX,  fig.  3. 

Scomber  Djedduba,  Forsk.  p.  56. 
Caranx  Djeddaha,  Eiipp.  Atl.  p.  97,  pi.  xxv,  fig.  3 ;  Cuv.  and  Val.  ix,  p.  51 ;  Giinther,  Catal.  ii,  p.  432 ; 

Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  458. 
Caranx  vari,  Cuv.  and  Val.  ix,  p.  48;  Cantor,  Catal.  p.  125. 
Selar  Kiildii,  Bleeker,  Makr.  p.  361. 
Selar  vari,  Bleeker,  Beng.  en  Hind.  p.  44. 
Caranx  xamthxvrus,  Kner,  Novara  Fische,  p.  154  (not  C.  and  V.). 

B.  vii,  D.  8  I  W-TT,  P-  21,  V.  1/5,  A.  2  |  „1^,  C.  17,  L.  1.  46-53, 

Length  of  head  4f  to  1/5,  of  caudal  4|,  height  of  body  3j  in  the  total  length.  £')/t'— having  a  broad 
posterior  adipose  covering,  extending  on  to  the  pupil  in  the  adult;  diameter  of  eyes  1/4  to  2,9  of  length  of 
head,  1  to  1  j  diameters  from  end  of  snout,  and  1^  apart.     Dorsal  and  abdominal  profiles  about  equally  convex. 
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Greatest  width  of  liead  equals  3/5  of  its  longth,  whilst  its  height  is  nearly  equal  to  its  length.  Lower  jaw  a 
little  the  longer  :  cleft  of  the  mouth  commences  opposite  the  centre  of  the  orbit :  the  maxilla  reaches  to  below 
the  first  tliird  of  the  eye.  Depth  of  preorbital  equal  to  2/3  of  the  diameter  of  the  eye.  Central  crest  along  the 
head  well  developed.  Teeth — a  fine  row  of  pointed  ones  in  either  jaw,  a  triangular  patch  on  the  vomer,  a 
narrow  band  along  the  palatines,  also  a  bony  plate  on  the  centre  of  the  tongue,  which  is  finely  toothed.  Fins — 
dorsal  spines  of  moderate  strength,  the  third  a  little  the  longest  and  equal  to  4/11  or  1/3  of  the  height  of  the  body, 
and  nearly  as  high  as  the  anterior  rays  of  the  second  dorsal.  Pectoral  falciform,  equal  to  1/4  or  2/7  of  the  entire 
length  of  the  fish,  and  reaching  to  below  the  tenth  or  twelfth  dorsal  ray :  ventral  reaches  half  way  to  the  anal. 

Anal  commences  under  the  third  or  fourth  dorsal  ray.  Caudal  deeply  forked.  Scales — over  bodj-,  chest,  cheeks, 
and  above  the  hind  third  of  the  eye,  also  forming  a  well  developed  sheath  to  both  the  dorsal  and  anal  fins. 
Lateral-line — with  86  to  90  scales,  strongly  curved  anteriorly,  becoming  straight  below  the  first  dorsal  ray,  the 
height  of  its  arch  equals  about  1/3  of  its  length  :  the  length  of  its  arch  is  2  j  in  that  of  the  straight  part : 
keeled  plates  commence  on  the  first  scale  of  the  straight  portion,  becoming  most  developed  below  the  last  third 
of  the  second  dorsal  fin,  where  they  equal  1/8  to  1/9  of  the  height  of  the  body.  Free  portion  of  the  tail  about 

twice  as  long  as  it  is  deep  at  its  base.  Colours — silvery  blue  along  the  back,  becoming  golden  on  the  sides  and 
below :  a  large  black  blotch  on  the  opercle  at  its  posterior-superior  angle.  Fins  yellow,  the  first  dorsal  tinged 
with  gray,  as  is  also  the  upper  edge  of  the  second  dorsal,  except  its  most  elevated  portion  which  is  white  :  upper 
lobe  of  caudal  darker  than  the  lower.  In  a  specimen  over  13  inches  in  length,  the  summit  of  the  soft  dorsal  is 
white  and  the  rest  of  the  fin  black  :  the  first  dorsal  is  dark  :  the  anal  has  a  black  spot  at  the  base  of  its  first, 

sis  rays.* 
Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  It  is 

common  in  Madras  and  considered  fair  eating  :  it  attains  at  least  13  inches  in  length. 

13.  Caranx  affinis,  Plate  XLIX,  fig.  4. 

Caranx  aflnis,  Riipp.  N.  W.  Fische,  p.  49,  t.  xiv,  f.  1 ;  Kner,  Novara  Fisehe,  p.  151  ;  Klunz.  Verh.  z.  b. 
Ges.  Wien,  1871,  p.  459. 

Garaivx  mate,  Cuv.  and  Val.  ix,  p.  54 ;  Cantor,  Catal.  p.  125  ;  Day,  Fishes  of  ISIalabar,  p.  82. 
Caranx  xanthurus,  (Kuhl.  and  v.  Hass.),  Cuv.  and  Val.  ix,  p.  55  ;  Giinther,  Catal.  ii,  p.  434 ;  Bleeker, 

Bintang,  1868,  p.  5. 
Selar  Hasseltii,  Bleeker,  Makr.  p.  360. 
Caranx  Hasseltii,  Giinther,  Catal.  ii,  p.  430. 

B.  vii,  D.  7-8  I  ̂\,  P.  24,  V.  1/5,  A.  2  |  „1^,  C.  17,  L.  1.  42-47,  Ckc.  pyl.  20. 

Length  of  head  4  j,  of  caudal  5  j,  height  of  body  3f  to  4|  in  the  total  length.  Eye — with  a  broad  anterior 
and  posterior  adipose  lid,  both  reaching  the  pupil ;  diameter  1/4  of  length  of  head,  rather  more  than  1  diameter 
from  end  of  snout,  and  Ij  apart.  Dorsal  and  abdominal  profiles  about  equally  convex,  snout  rather  pointed. 
Lower  jaw  the  longer  :  the  maxilla  reaches  to  below  the  front  edge  or  first  third  of  the  orbit.  Interorbital 
space  with  a  raised  ridge  along  its  centre.  Greatest  width  of  head  equals  rather  more  than  half  its  length  :  its 
height  equals  its  length  behind  the  posterior  nostrd.  Preorbital  in  its  deepest  part,  equal  to  nearly  1  diameter 
of  the  orbit.  Teeth — villiform  and  in  more  than  one  row  at  symphysis  of  either  jaw,  laterally  in  a  single  row  of 
moderately  large  ones :  in  a  j^-shaped  or  lozenge-shaped  patch  on  vomer,  also  on  the  palatines,  and  in  a  very 
narrow  band  along  the  centre  of  the  tongue.  Fins — fourth  dorsal  spine  rather  the  longest,  and  equal  to  1/3  the 
height  of  the  body,  and  nearly  as  high  as  the  commencement  of  the  soft  dorsal,  the  last  ray  of  which  is  rather 
prolonged.  Pectoral  falciform  and  1  diameter  of  the  eye  longer  than  the  head  :  ventral  reaches  half  way  to  the 
anal,  the  spine  of  which  fin  is  well  developed,  and  nearly  half  as  long  as  the  first  ray  :  the  base  of  the  last  ray  is 
rather  distant  from  the  one  preceding  it.  Caudal  deeply  forked.  Scales — over  body,  chest,  cheeks,  but  not  on 
the  upper  jaw,  or  occipital  crest  which  is  moderately  developed.  Lateral-line — with  a  long  irregular  curve 
(which  is  3/4  as  long  as  the  straight  portion)  becoming  straight  below  the  sixth  or  seventh  dorsal  ray  :  the 
plates  begin  about  the  fifth  or  eighth  scale  on  the  straight  portion,  becoming  well  developed  near  the  end  of  the 
dorsal  fin,  below  which  they  equal  1/7  of  the  height  of  the  body.  About  100  rows  of  scales  along  the  lateral-line, 
and  125  rows  descend  from  the  back  to  it  along  its  whole  com-se.  Free  portion  of  tail  rather  longer  than 
high.  Colours — silvery  along  the  back,  becoming  golden  on  the  abdomen,  a  series  of  short  vertical  bands,  as 
wide  as  the  ground  colour-,  cross  the  lateral-hue  along  its  whole  extent.  A  black  shoulder  spot  extending  on  to 
the  opercle.  Fins  yeUow,  tip  of  second  dorsal  anteriorly  white,  posteriorly  with  rather  a  dark  summit :  anal 
with  a  white  edge. 

This  species  is  figured  amongst  Sir  W.  Elliot's  Fishes  of  Madras,  as  Warri  ̂ larah,  Tam. 
Habitat. — Red  Sea,  seas  of  India,  Andamans,  to  the  Malay  Archipelago  and  beyond.  The  specimen 

figured,  nearly  8  inches  long,  is  from  Madras,  where  it  is  common,  especially  during  the  cold  months.  I  have 
found  some  full  of  developed  ova  as  early  as  March. 

14.  Caranx  kalla,  Plate  XLIX,  fig.  5. 
Cuv.  and  Val.  ix,  p.  49 ;  Day,  Fish.  Malabar,  p.  83. 
Selar  hrevis,  Bleeker,  Makr.  p.  54. 
Selar  kalla,  Bleeker,  Beng.  en  Hind.  p.  44. 

*  In  a  young  specimen,  3|  mches  long,  crenulations  are  visible  on  the  angle  and  lower  limb  of  the  preopercle. 2  F  2 
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Caranx  calla,  Gunther,  Catal.  ii,  p.  433. 
Caranx  hrevis,  Giintlier,  Catal.  ii,  p.  435. 
Kalla  parah,  Tarn. 

B.  vii,  D.  8  I  „1„,  P.  20,  V.  1/5,  A.  2  |  ̂l^,  C.  17,  L.  1.  40-44. 

Length  of  head  4>\  to  1/5,  of  caudal  4f ,  height  of  body  from  1/3  to  3J  of  tlic  total  length.  i?(/e— with  a 
developed  jjosterior  adipose  lid,  diameter  1/3  of  length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  3/4  of  a 
diameter  apart.  The  abdominal  profile  more  convex  than  that  of  the  back.  The  greatest  width  of  the  head  ia 
4/7  of  its  length,  its  height  nearly  equals  its  length.  Lower  jaw  the  longer  :  the  maxilla  reaches  to  below  the 
first  third  of  the  eye.  Greatest  depth  of  preorbital  equal  to  half  the  diameter  of  the  eye.  Teeth—in  the  jaws  in 
a  single  row,  ina  _A.-shaped  spot  on  the  vomer,  in  a  band  on  the  palatines,  also  along  the  middle  of  the  tongue. 
Fins—domid  spines  of  moderate  strength,  the  third  and  fourth  the  longest  and  e([ual  to  1/3  the  height  of  the 
body,  and  1/4  less  than  the  anterior  portion  of  the  second  dorsal  fin.  Pectoral  falciform,  from  4/5  to  as  long  as 
the  body  is  high  :  ventral  short,  not  reaching  half  way  to  the  anal.  Anal  commences  below  the  fourth  dorsal  ray, 
its  last  ray  as  well  as  that  of  the  dorsal  a  little  elongated.  Caudal  deeply  forked,  upper  lobe  the  longer.  Scales 
— oyer  the  body,  chest,  and  some  on  the  cheeks :  a  well  developed  sheath  to  dorsal  and  anal  fins.  Lateral-line — 
having  80  scales,  rather  strongly  curved  anteriorly,  but  not  ending  abrujjtly,  the  heijght  of  its  arch  equals  1/3  of 
its  length,  whilst  its  length  equals  If  in  that  of  the  straight  portion,  which  last  commences  below  the  fourth  or 
fifth  dorsal  ray.  Its  keeled  plates  begin  at  the  commencement  of  the  straight  portion,  and  below  the  end  of 
the  second  dorsal  they  equal  1/7  of  the  height  of  the  body.  The  free  portion  of  the  tail  longer  than  high. 
Colours — bluish-green  above,  shot  with  silver,  sides  and  abdomen  silvery,  with  nacreous  reflections  :  a  distinct 
black  spot  on  the  opercle.  The  tail  and  the  caudal  fin  brilliant  yellow,  the  upper  lobe  being  tinged  with  green : 
the  other  fins  white,  excepting  the  dorsal  which  has  some  black  upon  it. 

Caranx  ]3ara,  Cuv.  and  Val.  ix,  p.  58,  and  ?  G.  cambon,  C.V.  ix,  p.  (30  ;  Selar  para,  Bleeker,  Makr.  p.  50, 
may  be  this  species. 

Habitat. — Red  Sea,  seas  of  India  and  China,  attaining  at  least  8  inches  in  length.  The  specimen  figured 
(5i  inches  long)  is  from  Madras. 

15.     Caranx  ire,  Plate  XLIX,  fig.  6. 
Cuv.  and  Val.  is,  p.  57;  Gunther,  Catal.  ii,  p.  436. 
Caranx  prmustus,  Bennett,  Life  of  Raffles,  p.  G89 ;  Gilnther,  Catal.  ii,  p.  43(3 ;  Peters,  Monats.  Ak. 

Berlin,  1868,  p.  262. 

Carangoides  praustus,  Bleeker,  Makr.  p.  364,  and  Verh.  Bat.  Gen.  xxiv,  Makr.  p.  60,  and  Bintang, 
1868,  p.  5. 

Selar  ire,  Bleeker,  Beng.  en  Hind.  p.  44. 
Citula prceusta,  Bleeker,  Bintang,  1868,  p.  5. 
Caranx  melanostethos,  Day,  Proc.  Zool.  Soc.  1865,  p.  23,  and  Fish.  Malabar,  p.  83,  pi.  vi. 
Ire-parah,  Tam.  ;  Oollm.parah,  Mai. 

B.  vii,  D.  8  I  ̂̂ l^,  P.  20,  V.  1/5,  A.  2  |  ̂Vo-  C.  19,  L.  1.  26-28. 

Length  of  head  4^  to  4|,  of  pectoral   1/5,  of  caudal  2/9,  height  of  body  3|  to  1/4  of  the  total  length. 
S7/e— having  a  narrow  posterior  adipose  lid  extending  not  quite  half  way  to  the  pupil,*  diameter  of  eye  3^  to 
1/4  in  length  of  head,  from  1  to  1^  diameter  from  end  of  snout,  and  nearly  4/5  of  a  diameter  apart.     Dorsal  and 
anal  profiles  about  equally  convex  :  snout  slightly  elevated.    Greatest  width  of  head  equals  nearly  half  its  length, 
whilst  its  height  is  about  the  same  as  its  length.     Jaws  of  about  equal  length  anteriorly,  or  the  lower  slightly 
the  longer  :  the  maxilla  reaches  to  below  the  front  edge  or  first  third  of  the  eye.     Preorbital  in  its  deepest  part 
equals  rather  more  than  1/2  a  diameter  of  the  orbit.     Teeth— m  villiform  bands  in  both  jaws,  which  become  a 
single  row  laterally  in  the  lower :  the  outer  row  in  the  upper  jaw  being  a  httlo  enlarged.     In  a  semilunar  spot 
anteriorly  on  the  vomer,  whilst  posteriorly  there  exists  a  long  narrow  band  along  the  median  line  :  in  a  band  on 
the  palatines  and  also  along  the  middle  of  the  tongue.     J^m.s -spines  of  first  dorsal  weak,  the  third  slightly  the 
longest  and  equal  to  about  1/3  of  the  height  of  the  body.     Second  dorsal  highest  anteriorly  where  its  rays  equal 
from  1/2  to  2^  in  the  height  of  the  body.     Pectoral  reaches  to  above  the  commencement  of  the  anal  fin,  which 
last  is  similar  to  the  soft  dorsal.     Caudal  deeply  forked,  upper  lobe  usually  the  longer.     Scales— covev  the  body 
except  just  in  front  of  the  ventral  fins  :  superiorly  they  extend  forwards  on  the  head  to  above  the  eyes,  cheeks, 
and  upper  portion  of  the  opercle,  but  there  are  none  on  the  snout,  preorljital,  nor  occipital  crest :  the  soft  dorsal  and 
anal    fins   have  a  high  .scaly  sheath.     irt^eraZ-Zme— consists  of  about  102  scales,  at  first  it  is  moderately  curved, 
becoming  straight  below  the  eighth  dorsal  ray,  but  the  keeled  scales  do  not  commence  until  underneath  the 
fifteenth  ray,  they  are  well  developed  but  not  very  strong,  the  highest  equalling  about  1/10  of  that  of  the  body. 
Free  portion  of  the  tail   rather  longer  than  high.     Colours — gi-ay  along  the  back,  becoming  lighter  on  the 
abdomen,  the  whole  glossed  with   purple  and   gold.     Head  and  chest  are  occasionally   brownish-black.     No 
opercular   spot.     Fins  yellow,    with    black    points,  the   anterior  portion  of  the    second  dorsal  black    with   a 
white  tip,    the  rest   of  the   fin  and  of  the  anal  more  or  less  dark.     Caudal  sometimes  with  black  tips  and  a white  edge. 

This  species  is  named  Nune parah  and  Karamimji  paralt,  Tam.,  in  Sir  W.  Elliot's  collection. 

*  This  Twies  with  age,  also  in  individual  specimens,  in  one  at  3  inches  in  length  it  reaches  the  pupil. 
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Eab{taL—8ea,s  of  India  to  the  Malay  Archipelago.  Grows  to  upwards  of  a  foot  in  length.  In  Malabar 
it  is  mostly  captured  during  the  cold  months. 

16.    Caranx  compressus,  Plate  L,  fig.  1. 

Camnx  ferdau,  Riippell,  Atl.  Fische,  p.  9L»,  t.  xxv,  f.  6 ;  Cuv.  and  Val.  is,  p.  .50  ;  Giinther,  Catal.  ii, 
p.  439  (not  Forsk.). 

Gara/nx  compressus,  Day,  Proc.  Zool.  Soc.  1870,  p.  689. 
Caranx  hrevicarinatus,  Klunz.  Verh.  z.  b,  Ges.  Wien,  1871,  p.  461. 

B.  vii,  D.  8  I  W-TT,  P-  21,  V.  1/5,  A.  2  |  r^l^,  C.  21,  L.  1.  13. 

Length  of  head  1/4  to  4^,  of  caudal  1/.5,  height  of  body  Si  to  3^  in  the  total  length.  Eijes — without 
adipose  lids,  situated  just  above  the  centre  of  the  height  of  the  head  and  1  vertical  diameter  from  the  upper 

profile,  diameter  of  eyes  3i  to  1/4  of  length  of  head,  1^  to  If  diameters  from  end  of  snout,  and  1  apart.  Body 
rather  strongly  compressed,  dorsal  and  abdominal  profiles  equally  convex  :  occipital  crest  well  developed. 
Greatest  width  of  head  equals  1/5,  and  its  height  the  entire  length  of  the  head.  Lower  jaw  the  longer  :  cleft  of 
mouth  commences  opposite  the  middle  or  upper  third  of  the  eye,  and  the  maxilla  reaches  to  below  the  front  edge 
or  first  third  of  the  orbit.  Greatest  depth  of  preorbital  equals  2/3  to  3/4  of  the  diameter  of  the  eye.  Teeth — 
villiform  in  both  jaws,  becoming  in  a  single  narrow  band  laterally  in  the  lower,  also  present  on  the  vomer, 
palate,  and  tongue.  Fins — third  dorsal  spine  longest,  and  equal  to  1/3  or  2/7  of  the  height  of  the  body,  and 
only  2/3  as  high  as  the  anterior  portion  of  second  dorsal  fin.  Pectoral  falciform  and  1/4  longer  than  the  head. 
Ventral  reaches  1/2  way  to  the  anal.  Anal  similar  to  but  lower  than  the  second  dorsal.  Caudal  forked. 

Scales — present  on  the  cheeks,  round  the  posterior  edge  of  the  eye,  the  body  and  chest,  also  forming  a  low  groove 
along  the  bases  of  second  dorsal  and  anal  fins.  Lateral-line — containing  about  150  scales,  it  forms  a  very  gradual 
curve  to  below  the  12th  dorsal  ray  when  it  becomes  straight,  the  keels  are  most  developed  on  the  free  portion 

of  the  tail,  where  the  largest  equal  1/28  of  the  height  of  the  body.  Free  portion  of  the  tail  1/2  longer  than 
high  at  its  base.     Colours — silvery,  with  a  minute  opercular  spot :  vertical  margin  of  preopercle  dark. 

Habitat. — Red  Sea  and  Andamans,  where  the  specimen  (16  inches  long)  which  is  figured  was  captured. 

17.    Caranx  atropus. 

Brama  atropus,  Bl.  Schn.  p.  98,  t.  23. 
Scomber  mais-parah,  Russell,  Fish.  Vizag.  ii,  p.  38,  pi.  152. 
Caranx  niijripes,  Cuv.  and  Val.  ix,  p.  122  ;  Richards.  Ich.  China,  p.  275  ,  Cantor,  Catal.  p.  129;  Jerdon, 

M.  J.  L.  and  Sc.  1851,  p.  137  ;  Kner,  Novara  Fische,  p.  159. 
Olistus  atropus,  Cuv.  and  Val.  ix,  p.  141. 
Caranfjoides  atropus,  Bleeker,  Makr.  p.  GQ. 
Caranx  atrojms.  Cantor,  Catal.  p.  130 ;  Giinther,  Catal.  ii,  p.  450 ;  Day,  Fish.  Malabar,  p.  88. 
Kunni  p  ara  h ,  Tarn . 

B.  vii,  D.  8  I  Jj,  P.  22,  V.  1/5,  A.  2  |  tV.  C.  16,  L.  1.  32-35,  Vert.  10/14. 

Length  of  head  1/4  to  2/7,  of  pectoral  2/7,  of  caudal  1/4  to  2/7,  height  of  body  2/5  of  the  total  length. 
JSygs — ^without  adipose  lids,  diameter  3/10  to  2/7  of  length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  also 
apart.  Body  oval,  strongly  compressed,  with  the  crest  on  the  summit  of  the  head  well  developed.  Greatest 
width  of  the  head  equals  rather  more  than  half  its  length,  and  its  height  1/5  more  than  its  length.  Cleft  of 
mouth  commences  anteriorly  opposite  the  centre  of  the  front  edge  of  the  eye,  and  the  maxilla  reaches  to  below 
the  middle  of  the  orbit :  lower  jaw  the  longer.  The  greatest  depth  of  the  preorbital  equals  about  1/2 
the  diameter  of  the  eye.  Teeth — in  two  rows  in  both  jaws,  the  outer  in  the  premaxillaries  very  sUghtly  the 
larger  :  in  the  lower  jaw  the  teeth  laterally  form  only  a  single  row  :  in  a  triangular  patch  on  the  vomer,  in  a  narrow 
band  on  the  palatines,  and  also  along  the  middle  of  the  tongue.  Fins — spines  of  first  dorsal  weak,  the 
third  and  fourth  the  longest,  and  equal  to  1/5  of  the  height  of  the  body  :  second  dorsal  highest  anteriorly,  its 
second  ray  being  equal  to  1/3  of  the  height  of  the  body.  Pectoral  falciform.  Ventral  with  a  weak  spine  and 
elongated  rays  which  reach  as  far  as  the  anal  fin,  and  are  receivable  into  a  groove,  at  the  bottom  of  which  are 
inserted  the  two  pre-anal  spines.  Caudal  deeply  lobed.  Scales— a.  few  on  the  cheeks  and  below  the  eye,  none 
on  the  remainder  of  the  head ;  body  scaled  except  on  the  chest  and  from  between  the  bases  of  the  pectoral  and 
ventral  fins  to  the  head.  They  form  a  rather  high  scaly  sheath  to  the  second  dorsal  and  anal  fina.  Lateral- 
line — consists  of  about  75  rows,  it  curves  to  below  the  fifth  ray  of  the  dorsal  fin,  subsequent  to  which  the 
keeled  scales  commence,  the  widest  below  the  last  fourth  of  the  dorsal  fin  being  equal  to  1/17  of  the  height  of 
the  body.  Colours — bluish-green  along  the  back,  becoming  silvery  shot  with  purple  on  the  sides  and  beneath  : 
a  well  marked  black  opercular  spot :  ventrals  deep  black.  The  young  are  vertically  banded,  and  the  opercular 
spot  indistinct  or  absent. 

In  a  specimen  3\  inches  in  length  the  angle  and  lower  edge  of  the  preopercle  are  crenulated. 
Habitat. — Seas  of  India  to  the  Malay  Archipelago,  attaining  at  least  a  foot  in  length. 

18.    Caranx  Malabaricus,  Plate  L,  fig.  2. 

Scomber  Malabaricus,  Bl.  Schn.  p.  31. 
Scomber  talam  parah,  Russell,  ii,  p.  37,  pi.  150. 
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Caranx  coeruleo-pimiatus,  Eiipp.    Atl.   Fisclie,   p.    100,   and   N".  W.    Fische,  p.   47,   t.    siii,   fig.  2  (not Cuy.  andVal.). 
Caranx  Malaharicus,  Cuv.  and  Val.  is,  p.  121 ;  Eicliards.  Ich.  China,  p.  275 ;  Cantor,  Catal.  p.  128 ; 

Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  137 ;  Gunther,  Catal.  ii,  p.  437  ;  Kner,  Kovara  Fische,  p.  155 ;  Klunz.  Verb, 
z.  b.  Ge.s.  Wion,  1871,  p.  463. 

Caranrjoides  telamjjarah,  Bleeker,  ]\Iakr.  p.  64. 
CaraiKjoides  Malaharicus,  Bleeker,  en  Pise.  p.  69. 
Citula  Malaharica,  Bleeker,  Madagas.  p.  99. 

B.  vii,  D.  7-8  I  -^l^,  P.  21,  V.  1/5,  A.  2  |  ̂l^,  C.  21,  L.  1.  28. 

Length  of  head  3f  to  1/4,  of  caudal  4|  to  4|,  height  of  body  2|  in  the  young  to  2|  in  the  adult  of  the 

total  length.  JBi/es— without  distinct  adipose  lids,  but  the  skin  rather  projects  over  the  eye  ;  diameter  of  eyes 

1/3  of  length  of  head,  1  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Body  oval  and  strongly  com- 
pressed, dorsal  and  anal  profiles  equally  convex,  a  slight  concavity,  most  distinct  in  the  adult,  opposite  the 

middle  of  the  eyes  :  the  occipital  crest  well  developed.  "Greatest  width  of  the  head  equals  nearly  1/2  its  length  : the  height  of  the  head  is  a  little  more  than  its  length.  Cleft  of  the  mouth  commences  opposite  the  lower  edge 

of  the  orbit:  the  lower  jaw  slightly  the  longer:  the  maxilla  reaches  to  below  the  first  third  of  the  eye. 

Greatest  depth  of  the  preorbital  nearly  equals  1  diameter  of  the  orbit.  Teeth — villiform  in  both  jaws,  in  a 
somewhat  triangular  spot  on  the  vomer,  an  elongated  band  along  the  palatines,  and  likewise  along  the  centre  of 

the  tongue  being  widest  anteriorly.  JFuis — dorsal  spines  of  moderate  strength,  the  second,  third,  and  fourth 

being  of  about  the  same  height,  and  equal  to  2/5  of  that  of  the  body  :  second  dorsal  highest  anteriorly,  where 

the  rays  equal  2f  in  that  of  the  body  and  are  similar  to  those  in  the  anal.  Pectoral  rather  longer  than  the  head. 

Ventral  small,  reaching  2/3  of  the  way  to  the  pre-anal  spines.  Caudal  deeply  forked.  Scales — on  the  head  there 

are  merely  a  few  behind  the  middle  of  the  eye,  none  on  the  chest.  Only  a  low  groove  along  the  first  part  of  the 

soft  dorsal  fin.  Lateral-line — having  about  90  to  105  scales,  it  forms  a  low  curve  to  below  the  twelfth  or 

thirteenth  dorsal  ray.  Its  plates  only  commence  under  about  the  twentieth  ray,  becoming  most  developed  on 

the  side  of  the  free  portion  of  the  tail,  when  their-  greatest  depth  only  equals  1/20  to  1/30  of  the  height  of  the 

body,  being  proportionately  smaller  in  the  adults.  Free  portion  of  the  tail  1/2  longer  than  high  at  its  base. 
Colours— hue];,  bluish,  sides  and  abdomen  silvery  shot  with  purple:  a  duU  black  mark  in  asiUa.  The  whole 

of  the  posterior  half  and  upper  edge  of  the  operclc  stained  black  or  brown  (said  to  be  sometimes  absent). 
Doi'sal  usually  stained  darkest  at  its  outer  edge,  the  other  fins  pale  yellow. 

Jerdon  observes  that  this  fish  is  termed  Toll  am  parali,  Tam. 

I  have  two  young  Caranx' s,  If  and  2-J  inches  long,  which  appear  to  be  the  young  of  this  species,  the  height  of 
the  body  of  the  smallest  is  If  in  the  total  length,  itsventrals  reach  the  anal  fin  :  it  is  vertically  banded,  the  first 

dorsal  and  ventral  black.  In  the  larger  specimen  the  height  of  the  body  is  2^  in  the  total  length,  the  ventrals 

reach  the  pre-anal  spines,  whilst  the  vertical  bands  have  begun  to  disappear.   The  first  dorsal  and  ventral  are  black. 
Eahitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond,  attaining  at  least  a  foot  in 

length,  the  specimen  figured  is  from  Madras,  it  is  nearly  8  inches  long. 

19.  Caranx  oblongus,  Plate  LI,  fig.  1. 

Cuv.  and  Val.  ix,  p.  128 ;  Cantor,  Catal.  p.  132  ;  Giinther,  Catal.  ii,  p.  452. 
Carangoides  ohlongus,  Bleeker,  Makr.  p.  62. 
Eo-thul-dah,  Andam. 

B.  vii,  D.  8  I  -^l^,  P.  21,  V.  1/5,  A.  2  |  ̂l^,  C.  18,  L.  1.  34-40. 

Length  of  head  1/4  to  2/9,  of  caudal  4^,  height  of  body  3^  in  the  total  length.  Eyes— v.-ithont  distinct 
adipose  lids,  diameter  3j  in  the  young  to  4|  in  the  adult  in  length  of  head,  nearly  1  diameter  from  end  of 

snout,  and  3/4  to  1  diameter  apart.  Body  oval,  with  the  dorsal  profile  rather  more  convex  than  that  of 

the  abdomen,  a  slight  concavity  in  the  profile  opposite  the  upper  third  of  the  eye.  Greatest  width  of  head 

4/7  of  its  length,  its  height  rather  more  than  its  length.  Occipital  crest  moderately  developed.  Upper 

edge  of  eye  rather  close  to  the  dorsal  profile.  Lower  jaw  the  longer.  Cleft  of  mouth  oblique,  commencing 

opposite  the  upper  third  or  centre  of  the  front  edge  of  the  orbit,  the  maxilla  reaching  to  below  the  middle  of 

the  eye.  Greatest  width  of  preorbital  equals  1/2  in  the  young  to  3/4  in  the  adult  of  the  diameter  of  the  orbit. 

Preopercle  with  some  rather  strong  denticulations  along  both  limbs,  which  become  almost  imperceptible  in  the 
adult.  Teeth— in  a  narrow  villiform  band,  or  in  two  rows  in  the  premaxillaries,  having  the  outer  slightly 

enlarged  :  in  a  single  row  in  the  lower  jaw,  except  at  its  anterior  portion  where  they  are  the  lai-gest,  and  have  a 
few  vdlifonn  ones  posteriorly.  In  a  triangular  spot  on  the  vomer,  and  in  a  band  along  the  palatines,  and  on 

the  tongue.  Fi'ns— dorsal  spines  low,  the  longest  equal  to  3|  or  1/4  in  the  height  of  the  body  :  second 
dorsal  very  much  elevated  anteriorly,  where  its  rays  equal  from  3;4  to  the  height  of  the  body.  Pectoral  as  long 

or  longer  than  the  head.  Ventral  almost  reaches  the  pre-anal  spines.  Anterior  rays  of  anal  elongated  and 

equal  to  3/5  of  the  height  of  the  body.  Caudal  deeply  forked.  Scales— along  the  upper  and  hind  edge  of  the 

eyes,  on  the  cheeks  and  body,  except  on  the  chest  as  high  as  the  pectoral  fin,  which  is  scaleless  m  the  young, 

but  in  the  adult  this  scaleless  portion  is  confined  to  the  chest  anterior  to  the  ventral  fin,  and  about  half 

the  distance  to  the  base  of  the  pectoral.  A  low  sheath  to  second  dorsal  and  anal  fins.  Lateral-line — in  about 

105  rows,  at  first  in  the  form  of  plate-like  rounded  scales  it  goes  directly  backwards  and  commences  to  descend 
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below  the  commencement  of  the  second  dorsal,  becoming  straight  beneath  its  ninth  ray  ;  the  height  of  the  arch 

equals  2/9  of  its  length  :  the  keeled  scales  extend  along  the  whole  of  its  keeled  portion,  the  widest  equalling 

about  1/13  of  the  height  of  the  body.  Free  portion  of  the  tail  as  high  at  its  commencement  as  it  is  long. 

Colours— golden  in  the  young,  with  vertical  bluish  bands,  which  soon  fade  after  death :  the  adults  are  more 

olive,  becoming  dull  white  beneath.  No  opercular  spot.  Fins  yellow,  stained  at  their  edges,  due  to  innumer- 
able fine  dots  :  caudal  orange,  with  its  last  half  black,  having  a  light  tip  to  either  lobe. 

Eahitat.— Seas  of  India  to  the  Malay  Archipelago  and  beyond.  Largest  specimen  from  Madras,  5  mches 

long.  Cantor's  tyjae  is  4^  inches  in  length,  and  these  two  specimens  with  their  serrated  preopercles  approach 

very  closely  to  Caran.glcMhys  typm,  Bleeker,  which  has  D.  8  |  J->  A.  2  |  yV.  ̂ -  1-  22.  The  one  figured  (8  mches 
long)  is  from  the  Andaman  islands. 

20.    Caranx  nigrescens,  Plate  L,  fig.  6. 

Day,  Proc.  Zool.  Soc.  1867,  p.  704. 
Tanga  parah,  Tarn. 

B.  vii,  D.  8  I  xV,  P-  19,  V.  1/5,  A.  2  I  tV.  C-  19.  L-  1-  23. 

Length  of  head  nearly  1/4,  of  caudal  2/9,  height  of  body  2/7  of  the  total  length.  Sj/es— without  any  adipose 

lids,  diameter  1/5  of  length  of  head,  nearly  2  diameters  from  end  of  snout,  and  1^  apart.  Dorsal  profile  slightly  more 
convex  than  that  of  the  abdomen,  interorbital  crest  well  developed.  Greatest  width  of  head  equals  half  of  its  length, 

BJid  its  height  equals  its  length.  Lower  jaw  very  slightly  the  longer,  cleft  of  mouth  commences  anteriorly  below  the 

level  of  the  eye,  it  is  very  slightly  oblique,  the  maxilla  reaches  to  below  the  front  edge  of  the  eye.  Lower  limb  of 

preopercle,  also  sub-  and  interopercles  crenulated.  Teeth— hi  numerous  villiform  rows  in  both  jaws,  a  triangular 

patch  on  the  vomer,  in  a  long  narrow  band  on  the  palatines,  none  on  the  tongue.  F//i.s— third  dorsal  spine  the 

longest,  equal  to  2/7  of  the  height  of  the  body  and  rather  above  1/2  as  high  as  the  anterior  dorsal  rays,  which  fin 

is  etevated  in  its  first  part.  Pectoral  falciform,  a  little  longer  than  the  head  and  reaching  to  below  the  middle 

of  the  soft  dorsal  fin.  Anal  similar  in  form,  but  a  little  lower  than  the  second  dorsal.  Caudal  deeply  forked.^ 

Scales— on  cheeks  round  the  eyes,  upper  portion  of  opcrcle  and  body,  none  on  the  chest  as  high  as  the  base  of 

the  pectoral  fin.  Lateral-line— coniaxns  140  scales,  at  first  it  forms  a  very  low  long  curve  to  below  the  thirteenth 

dorsal  ray,  from  whence  it  gi-adually  becomes  straight,  the  length  of  the  base  of  the  arch  equaUing  that  of  the 

straio-ht  portion  of  the  fin.  Keeled  scales  are  but  slightly  developed,  being  only  distinct  in  the  last  8  scales 

where  the  largest  equals  1/20  of  the  height  of  the  body.  Free  portion  of  the  tail  at  its  base  nearly  equals  its 

length.  C'oZoJtrs— of  a  dusky-gi-ayish,  having  innumerable  fine  black  points,  and  generally  glossed  with  pnrple. 
A  well  marked  black  opercular  spot.     Fins  nearly  black,  especially  the  dorsal. 

This  species  appears  to  be  allied  to  G.  chrysophrys,  Cuv.  and  Val.  which  has  D.  8  |  iV,  ̂ -  2  |  to-  but  the 

figure  shows  a  much  higher  body  (2f  of  the  total  length)  and  the  eye  placed  more  in  the  centre  of  the  depth  of 
the  head.     No  opercular  spot.  i    -iqc- 

Eahitat.—'MiidriiS,  where  the  specimen  figured  (a  male,  24  inches  long)  was  captured  in  iMarch,  iat)/.^ 
The  fishermen  asserted  that  it  annually  arrived  from  the  deep  sea  about  March. 

21.     Caranx  annatus,  Plate  LI,  fig.  2. 

Scicena  armata,  Forsk.  p.  53  ;  Gmel.  Linn.  p.  1306. 
Scornber,  Russell,  ii,  p.  38,  and  Tdutwil  parah,  pi.  151  (young). ^ 
Citula  plumbea,  Quoy  and  Gaim.  Voy.  Freyc.  Zool.  Poiss.  p.  361. 

Citula  ciUaria,  Riipp.  Atl.  Fische,  p.  102,  t.  xxv,  f.  8;  Kner,  Novara  Fische,  p.  156. 

Citula  armata,  Riipp.  Atl.  Fische,  p.  103,  and  N.  W.  Fische,  p.  50 ;  Bleeker,  Madagas.  p.  99. 
Caranx  citula  et  cirrhosus  (Ehren.)  Cuv.  and  Val.  ix,  p.  126,  pi.  250. 

Caranx  armatus,  Cuv.  and  Val.  ix,  p.  127;  Cantor,  Catal.  p.  131 ;  Giinther,  Catal.  ii,  p.  453;  Day,  Fishes 
of  Malabar,  p.  89 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  455. 

Caranx  eiliaris,  Cuv.  and  Val.  ix,  p.  129  Ojowg)  ;  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  112  ; 

Richards.  Ich.  China,  p.  276;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  137. 

Olistus  Malaharicus,  Cuv.  and  Val.  is,  p.  137,  pi.  251 ;  Cuv.  Reg.  Anim.  111.  Poiss.  pi.  58,  f.  1. 
Olistus  BuppeUii,  Cuv.  and  Val.  ix,  p.  144. 
Carangoides  citula,  Bleeker,  Makr.  p.  65. 
Carangoides  armatus,  Bleeker,  en  Pise.  p.  67. 
Tanga  parah,  Tam. 

B.  vii,  D.  6-8  I  ̂l-^,  P.  21,  V.  1/5,  A.  2  ]  ̂V,  C.  19,  L.  1.  20. 

Length  of  head  2/9  to  1/5,  of  pectoral  2/7,  height  of  body  2/5  to  4/11  of  the  total  length.  Eye— with  a 

very  narrow  posterior  adipose  lid,  diameter  3^  to  3J  in  the  length  of  head,  3/4  to  1  diameter  from  end  of  snout, 

and  also  apart.  Body  oval,  the  dorsal  and  anal  profiles  about  equally  convex.  Greatest  width  of  the  head 

equals  3/5  of  its  length,  its  height  1/4  more  than  its  length.  Lower  jaw  the  longer,  cleft  of  mouth  commences 

opposite  the  middle  of  the  eyes  :  the  maxilla  reaches  posteriorly  to  below  the  anterior  1/3  or  centre  of  the  eye. 

Greatest  depth  of  the  preorbital  equals  2/3  of  the  diameter  of  the  orbit.  Tee^/i— villifonn  in  both  jaws,  with 
an  outer  somewhat  enlarged  row  in  the  premaxillaries  :  they  are  also  present  in  a  triangular  spot  on  the  vomer, 

and  in  an  elongated  band  along  the  palatines  and  middle  of  the  tongue.     Fins— second   to  fourth  dorsal 
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spines  sub-equal  in  length  and  about  2/9  of  the  height  of  the  body  :  second  dorsal  much  elongated  anteriorly, 

the  first  few  i-ays  occasionally  reaching  the  caudal  fin  :  in  some  specimens  all  the  rays  have  prolongations,  usually 

only  the  first  few.  Pectoral  falciform,  extending  to  at  least  below  the  middle  of  the  soft  dorsal.  Ventral 

reaches  rather  above  half  way  to  the  anal.  Caudal  deeply  forked.  Scales — a  few  on  the  hind  portion  of  the 

head,  round  the  eyes  and  on  the  cheeks,  also  over  the  body  except  the  chest  and  the  portion  anterior  to  the  bases 

of  the  pectoral  and  ventral  fins.  They  also  form  a  groove  for  the  soft  dorsal  and  anal  fins.  Lateral-line — consists 
of  104  scales,  it  makes  a  long  low  curve  becoming  straight  beneath  the  middle  of  the  second  dorsal,  the  keeled 

plates  are  developed  in  the  last  half  of  the  horizontal  portion  of  the  lateral-line,  but  are  not  large.  Free  portion 

of  the  tail  hardly  so  high  at  its  base  as  it  is  long.  C'oZoJtrs— upper  surface  of  head  and  back  bluish-green,  sides  of 

the  head  and  body  golden,  with  purple  reflections.  Opercular  spot  moderately  distinct.  First  dorsal  blackish, 

second  and  anal  yellowish,  with  darker  edges.     Pectoral  dark  behind  its  base.     The  ycnmr/  vertically  banded. 
Haiitat.—Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  ]\Ialay  Archipelago  and  beyond,  attaining  at 

least  20  inches  in  length.     The  specimen  figured  (8  inches  long)  is  from  the  Andamans. 

22.    Caranx  gallus,  Plate  LI,  fig.  3. 

Zeus  gallus,  Linn.  Sys.  i,  p.  454;  Bloch,  t.  192,  and  Gmel.  Linn.  p.  1222;  Bl.  Schn.  p.  94;  Russell,  Fish. 
Vizag.  i,  p.  45,  and  Giirrah  parah,  pi.  57. 

Zeus  vomer,  Russell,  1.  c.  p.  46,  and  Cheewoola parah,  jA.  58  (not  Zetis  vomer,  Linn.). 
Gallus  virescens,  Lacep.  iv,  pp.  683,  584. 

GalUchthys  major,  Cuv.  and  Val.  ix,  p.  168,  pi.  264 ;  Cantor,  Catal.  p.  136;  Richards.  Ich.  China,  p.  271. 
Gallichthys  chevola,  Cuv.  and  Val.  ix,  p.  175. 

Scyris  Indica,  Riipp.  Atl.  Fische,  p.  128,  t.  33,  f  1  ryoung)  ;  Cuv.  and  Val.  is,  p.  145,  pi.  252  Cadult  ?)  ; 

Riipp.  N.'W.  Fische,  p.  61 ;  Swainson,  Fishes,  ii,  p.  251 ;  Richards.  Ich.  China,  p.  276  ;  Cantor,  Catal.  p.  134. Blepliaris  gallicUhys,  Swainson,  Fishes,  ii,  p.  260. 
Scyris  BujjjJeUii,  Swainson,  I.  c.  p.  251. 
Carangoides  gallichthys,  Bleeker,  Makr.  p.  68. 

Caranx  gallus,  Giinther,  Catal.  ii,  p.  455 :  Day,  Fish.  Malabar,  p.  91  ;  Klunz.  Verh.  z.  b.  Ges.  Wien, 
1871,  p.  454. 

Citula  gallus,  Bleeker,  Bintang,  1868,  p.  6. 

B.  vii,  D.  0-6  I  -iV,  P.  17,  V.  1/5,  A.  0-2  \  ̂,  C.  19,  L.  1.  8-10,  Vert.  10/14. 

Length  of  head  from  ̂   at  6  inches  to  4t  at  23  inches  in  the  total  length  :  of  caudal  3J  to  4|,  height  of 

body  If  to  1/3  of  the  total  length.  Eye — without  or  with  only  a  small  posterior  adipose  lid,  diameter  3^  to  1/4 

in  length  of  head,  Ii  to  If  diameters  fi-om  end  of  snout.  Body  much  elevated,  especially  in  the  young,  and  strongly 
compressed :  central  longitudinal  crest  on  the  head  much  raised,  causing  the  dorsal  profile  before  the  eyes  to 

be  concave.  Lower  jaw  the  longer,  cleft  of  mouth  commences  below  the  level  of  the  eye,  the  maxilla  reaches  to 

nearly  below  the  ventral  from  the  front  edge  of  the  orbit.  Preorbital  very  high,  equalling  from  1^  to  If  diameters 
of  the  orbit.  Teeth — apparently  villiform  in  the  young  in  jaws,  vomer,  palatines,  and  tongue,  but  in  adults  (as 

at  23  inches  long)  it  is  seen  that  they  assume  an  entirely  different  (or  Sparoid)  character,  having  rounded 

crowns,  5  rows  in  the  premaxillaries,  and  4  in  the  lower  jaw,  decreasing  to  2  or  1  posteriorly  :  whilst  the  vomer 

has  only  a  single  row  across  it.  Fins — the  spinous  first  dorsal  in  the  young  appears  in  a  rudimentary  form, 

becoming  absorbed  as  age  advances  :  the  second  dorsal  commences  at  the  most  elevated  point  of  the  back,  its 

rays,  especially  the  first  7  or  8,  are  elongated  and  have  filiform  terminations.  Pectoral  rather  longer  than  the 

head.  Ventral  with  its  two  outer  rays  elongated  in  the  young,  not  so  in  the  adult.  The  pre-anal  spines  are 

apparent  in  the  immature.  First  two  or  three  anal  rays  elongated,  but  not  so  much  so  as  those  of  the  dorsal  fin. 

Caudal  deeply  forked.  ,S'c«7es— rudimentary  or  absent  except  along  the  lateral-line :  at  the  free  portion  of  the 
tail  they  are  keeled,  anteriorly  they  are  small  and  rounded.  A  low  keel  on  either  side  of  base  of  the  tail  in  adults. 
Lateral-line— hvsi  ascends,  then  curves  to  below  the  12th  dorsal  ray  when  it  becomes  straight.  Pyloric 

appendages— numevous.  Colours — sUvery  glossed  with  purple  and  gold  :  the  young  with  five  wide  vertical  bands 

which  disappear  with  age.    A  small,  dark  opercular  spot  in  the  adtilt.    Filamentous  prolongations  of  fins  dark  or 

Balitat.—'ReA  Sea,  through  those  of  India  to  the  Malay  Archipelago  and  beyond,  attaining  at  least  2  feet 
in  length  (said  to  reach  5  feet)  and  is  not  uncommon. 

23.    Caranx  ciliaris. 

Zeus  ciliaris,  Bloch,  t.  191 ;  Gmel.  Linn.  p.  1223 ;  Bl.  Schn.  p.  94  ;  Shaw,  Zool.  iv,  p.  283  ;  Lacep.  iv, 
pp.  670,  672.  .. 

Scmnher  filamentosus,  Mungo  Park,  Trans.  Linn.  Soc.  iii,  p.  36  ;  Bl.  Schn.  p.  34. 

Blepharis  Indicus,  Cuv.  and  Val.  ix,  p.  154;  Tern,  and  Schleg.^ Fauna,  Japon.  Poiss.  p.  113,  pi.  60,  f.  2  ; 
Cuv.  Reg.  Anim.  111.  Poissons,  pi.  58,  f.  3  ;  Richards.  Ich.  China,  p.  271. 

Blepharis  faseiatus,  Riipp.  Atl.  Fische,  p.  129,  t.  33,  f.  2. 
Carangoides  blepharis,  Bleeker,  Makr.  p.  67. 

Caranx  ciliaris,  Giinther,  Catal.  ii,  p.  454 ;  Day,  Fish.  Malabar,  p.  00  ;  Klunz.  Vcrh.  z.  b.  Ges.  Wien, 

1871,  p.  454. 

B.  vii,  D.  6  1  -,V,  P.  18,  V.  1/5,  A.  2  ]  ̂\,  C.  19,  L.  1.  15. 
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Length  of  head  3-^  to  3-|,  of  caudal  2/9,  height  of  liody  li  to  If  iu  the  total  length.  £')/e.s— without 
adipose  lids,  diameter  1/3  of  length  of  head,  3/4  to  1  diameter  from  end  of  snout.  Body  elevated  and 
comijressed,  a  swelling  in  the  dorsal  profile  opposite  the  eyes,  causing  a  slight  concavity  below  and  also  above  them. 
Lower  jaw  the  longer,  cleft  of  mouth  commences  just  below,  or  level  with,  the  lower  edge  of  the  orbit :  the 
maxilla  reaches  to  below  the  front  edge  or  first  third  of  the  eyes.  Greatest  height  of  preorbital  equalling  from 
3/4  to  1  diameter  of  the  orbit.  Tee^A— villiform  in  jaws,  vomer,  palatines,  and  tongue.  Fins — spinous  first 
dorsal  rudimentary  :  the  second  dorsal  commencing  at  the  most  elevated  point  of  the  back,  has  its  first  five  or 
six  i-ays  elongated  and  with  filiform  terminations.  Pectoral  as  long  as  the  head.  Ventral  reaches  the  anal. 
Anterior  rays  of  anal  elongated  similarly  to  the  second  dorsal.  Caudal  deeply  forked.  Scales — absent  except 
on  the  lateral-line.  Lateral-line — with  a  strong  bend  anteriorly,  becoming  straight  below  the  ninth  or  tenth 
dorsal  ray.  Colours — silvery,  with  five  or  six  vertical  bands  on  the  body.  Anterior  portion  of  soft  dorsal  and anal  black.     An  ojiercular  spot. 

Habitat. — From  the  Eed  Sea,  through  those  of  India  to  the  Malay  Archipelago  and  beyond.  This  species is  not  nearly  so  common  as  C.  gallus. 

B.  No  teeth  on  the  palate. 

24.  Caranx  leptolepis,  Plate  LI,  fig.  4. 

Caranx  leiitolepis  et  Mertensil,  Cuv.  and  Val.  is,  pp.  03,  64. 
Caranx  leptolq)is,  Cantor,  Catal.  p.  127  ;  Giinther,  Catal.  ii,  p.  440. 
Letaspis  leptolepis,  Bleeker,  Makr.  p.  71. 
Selaroides  leptolepis,  Bleeker,  1.  c.  p.  87. 
Caranx  Bidii,  Day,  Proc.  Zool.  Soc.  1873,  p.  237. 
Eamah  parah.  Tarn. 

B.  vii,  D.  8  I  ̂1^,  P.  20,  V.  1/5,  A.  2  I  ̂,  C.  17,  L.  1.  24-28. 

Length  of  head  4}  to  4^  of  caudal  1/5  to  2/11,  height  of  body  3|  to  4i  in  the  total  length.  Eye— 
with  a  broad  posterior  adipose  lid  which  covers  the  hind  third  of  the  pupil,  an  anterior  eyelid  extends  half 
the  distance  across  the  iris  :  diameter  2/7  of  length  of  head,  1  to  Ij  diameters  from  the  end  of  snout, 
and  also  apart.  The  greatest  vsddth  of  the  head  equals  half  its  length,  its  height  nearly  equals  its  length  :  jaws 
of  about  the  same  length,  or  lower  slightly  the  longer  :  the  maxilla  reaches  to  below  the  anterior  edge  of  first 
third  of  the  orbit.  Preorbital  in  its  deepest  part  equals  2/3  of  the  diameter  of  the  orbit.*  Teeth — 
fine  ones  in  the  anterior  portion  of  the  lower  jaw,  none  on  the  upper,  the  vomer,  or  palate  :  a  fine  band  on  the 
tongue.  Fins — dorsal  spines  weak,  the  third  and  fourth  the  longest  and  equal  to  1/2  the  height  of  the  body  : 
anterior  portion  of  soft  dorsal  the  highest  and  equal  to  2^  in  that  of  the  body.  Pectoral  rather  longer  than  the 
head  and  reaching  to  above  the  fourth  anal  ray  :  ventral  nearly  reaches  to  the  pre-anal  spines.  Last  dorsal  and 
anal  ray  somewhat  elongated.  Caudal  forked.  Scales — over  body,  chest,  cheeks,  and  superiorly  on  the 
head  to  above  the  middle  of  the  eye.  Lateral-line — ninety-five  scales,  it  makes  a  very  gentle  curve,  becoming- 
straight  from  below  the  first  third  of  the  second  dorsal  fin  :  keeled  scales  begin  so  gradually  under  the  lasl; 
portion  of  the  second  dorsal  that  it  is  difficult  to  decide  where  they  commence,  the  longest  are  below  the  com- 

mencement of  the  free  portion  of  the  tail,  and  equal  about  j\  of  the  height  of  the  body.  Free  portion  of  the 
tail  one- fourth  higher  at  its  base  than  it  is  long.  Colours  —silvery,  a  broad  golden  stripe  from  above  the  eye  to 
the  upper  edge  of  the  tail,  lower  two-third  of  dorsal  fin  yellow,  upper  third  dark.  Anal  having  its  outer  third 
white,  the  rest  yellow  :  a  large  deep  black  spot  on  the  shoulder,  said  to  be  sometimes  absent  (G.  Mertensii). 

This  species  is  termed  Nama  parah,  Tam.,  in  Sir  Walter  Elliot's  figures  of  Madras  Fishes. 
Habitat. — Seas  of  India  to  the  Malay  Archipelago.  The  specimen  figured  (G|  inches  in  length)  is from  Madras. 

25.  Caranx  nigripinnis,  Plate  LI,  fig.  5. 

.''  Scomber  ivori-piarah,\  Russell,  ii,  p.  40,  jal.  155. 

B.  vii,  D.  7-8  I  -^l^,  P.  23,  V.  1/5,  A.  2  |  ̂1^,  C.  19,  L.  1.  55-60. 

Length  of  head  4^  to  4f,  of  caudal  4  to  4|,  height  of  body  3^  in  the  total  length.  Eye — with  a 
wide  anterior  and  posterior  adipose  lid  ;  in  one  specimen  with  only  a  very  broad  posterior  one  reaching  to 
across  a  portion  of  the  pupil  :  diameter  of  eyes  3|  to  3j  in  the  length  of  head,  1  diameter  from  end  of  snout,  and 
Ij  apart.  Dorsal  and  abdominal  profiles  about  equally  convex.  Greatest  width  of  head  equals  4/7  of  its  length, 
and  its  height  slightly  less  than  its  entire  length.  Snout  and  lower  jaw  rather  broad  and  roimded,  the  width 
of  the  gape  being  rather  more  than  the  depth  of  the  cleft,  lower  jaw  somewhat  the  longer,  the  cleft  of  the 
mouth  commences  opposite  the  middle  of  the  eye,  the  maxilla  reaching  to  below  the  front  edge  of  the  eye. 
Greatest  depth  of  preorbital  equals  2/3  of  the  diameter  of  the  orbit.  Teeth— in  both  jaws  in  a  single  row  of 
equal  size,  none  on  the  vomer  or  palate,  some  on  the  tongue.  i^Mis— dorsal  spines  of  moderate  strength, 
the  third  the  longest,  and  equal  to  from  3/8  to  1/3  of  the  height  of  the  body,  and  from  1/1  shorter  to  as  long  as 

*  In  a  specimen  .3f  inches  long  the  lower  edpe  of  the  preopercle  is  crenulated. 
t  Bleeker  considers  this  species  as  Carangoides  or  Caranx  prmustus,  Bcnnett=C.  ire,  C.  V.,  but  the  cui-ve  of  its  lateral- 

line  anil  its  liUitk  first  dorsal  fin  would  make  it  more  suitable  to  6'.  nigripinnis.  Eussell  says  it  has  no  scales  and  that  the  skin  is 
singularly  striated.     Swainson,  Fishes,  ii,  p.  248,  names  Russell's  figure  Alepes  melanoptera. 2   G 
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the  first  rays,  last  dorsal  ray  tliickened  but  not  prolonged.  Pectoral  falciform,  and  from  as  long  as,  to  slightly 
longer  than  the  head.  Ventral  reaches  half-way  to  the  anal.  Caudal  rather  deeply  forked.  Scales — 
over  body,  chest,  behind  the  eyes,  and  on  the  upper  portion  of  the  opercles.  No  sheath  to  the  soft  dorsal  and 
anal  fins.  Lateral-line — consisting  of  105  scales,  anteriorly  moderately  bent  and  becoming  straight  below  the 
foui'th  or  fifth  dorsal  rays  where  the  plates  commence,  they  soon  become  pretty  well  developed,  the  depth  of  the 
largest  equalling  from  1/11  to  1/13  of  that  of  the  body.  Free  portion  of  the  tail  longer  than  high. 
Colours — silverj',  shot  with  gold  :  first  dorsal  deep  black,  anal  with  a  white  edge.  A  wide  dark  band  along  the 
second  dorsal,  having  its  upper  anterior  corner  white. 

Selar  or  Caranx  malain,  Bleeker,  Makr.  p.  303,  and  Bintang,  1868,  p.  5,  should  from  its  gcnei-ic  name 
have  teeth  on  the  vomer  and  palate.     This  species  would  be  a  Hemicaranx,  Bleeker. 

Habitat. — Madras  and  Andamans.     The  specimen  figured  is  9  inches  long,  and  from  the  Aiidamans. 

26.    Caranx  speciosus. 

Scomler  sj)ec{osus,  Forsk.  p.  54;  Gmel.  Linn.  1332;  Shaw,  Zool.  iv,  p.  G03. 
Caranx  speciosus,  Lacep.  iii,  p.  72,  pi.  i,  fig.  1 ;  Cuv.  and  Val.  ix,  p.  13u ;  Cantor,  Catal.  p.  133:  Jcrdon, 

M.  J.  L.  and  Sc.  1851,  p.  137 ;  Peters,  Wicg.  Arch.  1855,  p.  245 ;  Giinther,  Catal.  u,  p.  444  ;  Day,  Fishes  of 
Malabar,  p.  84;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  455. 

Scomher,  Russell,  Fish.  Vizag.  ii,  p.  36,  and  Fvloosoo  parah,  pi.  149. 
Caranx  petaurista,  Geofif.  Desc.  Eg.  pi.  23,  f.  1  (not  RiippeU). 
Zonicldhjs   subcarinata,  Swainson,  Fishes,  ii,  p.  248. 
Gnathanodo7i  splecios^ls,  Bleeker,  Makr.  p.  72. 

Caranx  poloosoo,  Richards.  Voy.  Erebus  and  Ten-or,  Ich.  pi.  58,  f.  4,  5. 

B.  vii,  D.  7-8  I  rw'-To,  P-  22,  V.  1/5,  A.  2  |  ri'n^,  C.  19,  L.  1.  13-15. 

Length  of  head  4j,  of  caudal  4|,  height  of  body  3 j  in  the  total  length.  Eyes  —in  the  centre  of  the  depth 
of  the  head,  without  anterior  or  posterior  adipose  lids,  but  the  skin  extends  shghtly  over  the  edge  of  the  eye  all 
round  :  diameter  of  eyes  1/4  to  2/9  of  length  of  head,  1^  diameters  from  end  of  snout.  Body  oval  and  strongly 
compressed.  luterorbital  space  much  elevated,  having  a  crest  along  its  centre.  The  greatest  width  of  the 
head  equals  2j  in  its  length  :  whilst  its  height  equals  its  length.  Jaws  of  equal  length  anteriorly.  The  cleft  of 
the  mouth  commences  from  opposite  the  lower  edge  of  the  eye,  and  the  posterior  extremity  of  the  maxilla 
reaches  to  below  the  first  third  or  centre  of  the  orbit.  Greatest  depth  of  preorbital  equals  1  diameter  of  eye. 

Pre-  sub-  and  inter-opercles  finely  serrated  in  the  young,  crenulated  or  entire  in  the  adult.  Teeth — absent  from 
jaws  and  palate.  Fins — spines  of  first  dorsal  weak,  the  length  of  the  third  or  the  highest  being  equal  to  1/4  of 
that  of  the  body,  interspinous  membrane  rather  deeply  emarginate  :  the  recumbent  spine  anterior  to  the 
fin  is  very  distinct  in  the  young.  Anterior  portion  of  second  dorsal  the  highest,  decreasing  to  the  ninth,  from 
whence  it  remains  the  same  height,  the  anterior  rays  equal  2^  in  the  height  of  the  body,  upper  edge  of  fin 
emarginate.  Pectoral  falcate  longer  than  the  head,  and  reaching  to  above  the  eleventh  dorsal  ray.  The  second 
of  the  anal  free  spines  the  longest.  Anal  fin  commences  on  the  vertical  below  the  fifth  dorsal  ray  and  is  of 
similar  form  to  the  second  dorsal.  Caudal  deeply  forked.  Scales — small,  some  on  cheeks,  upper  edge  of 
opercle,  and  superiorly  to  above  the  hind  third  of  the  eye,  none  on  the  interorbital  crest.  Body  and  chest 
.scaled.  Lateral-line — about  106  rows  along  its  whole  course,  the  first  portion  of  the  lateral-line  to  below  the 
sixth  or  eighth  dorsal  ray  forms  a  long  ciu've,  from  thence  it  proceeds  direct  to  the  centre  of  the  taO,  in  the  first 
portion  of  its  straight  course  the  plates  are  small,  the  last  thirteen  to  fifteen  are  pretty  well  developed,  and  equal 
about  1/15  of  the  height  of  the  body.  Colours — golden,  with  vertical  black  bands  alternately  narrow  and 
wide,  going  from  the  dorsal  to  the  ventral  surfaces.  The  first  wide  band  descends  obliquely  through  the  eye, 
whilst  on  the  body  are  five  more  wide  bands,  the  first  going  over  the  shoulder  touching  the  hind  edge  of  the 
opercle,  and  the  last  over  the  free  portion  of  the  tail,  between  these  wide  ones  are  intennediate  narrow  ones. 
Dorsal  fin  minutely  dotted  with  fine  black  points  :  upper  edge  of  soft  dorsal  gray,  end  of  caudal  lobes  black  : 
anal  golden.     Adults  are  said  to  become  of  an  uniform  colour,  a  statement  I  have  not  been  able  to  verify. 

This  species  is  termed  Patlii  piarah  and  Pilli  2>arali,  Tam.,  in  Sir  W.Elliot's  collection  of  drawings  offish. 
Habitat. — From  the  Red  Sea  throughout  the  seas  of  India  to  the  Malay  Archipelago  and  beyond :  it 

attains  at  least  three  feet  in  length,  and  at  which  size  I  have  observed  the  colours  to  be  still  distinct. 

Genus,  2 — Miceopteetx,  Agass. 

Seriola,  sp.  Cuv. :  Cldoroscombrus,  Gir.  :  Mieropus,  Kner  (not  Gray). 

Branchiosteijals  seven.  TSody  compressed:  cdjdomen  prominent  and  trenclinnt.  Gape  of  mouth  rather  small. 
Teeth  feeble,  present  on  vomer  and  palatines.  Tivo  dorsal  fins,  the  first  luith  7  spines,  and  a  recumbent,  anteriorly- 
directed  one  in  front  of  the  base  of  the  fin  :  the  second  wnd  the  anal  considerably  more  developed  and  without  finlets 

posteriorly:  two pre-anal  spines.  Scales  small.  Lateral-line  smooth.  Air-vessel  bifurcated  posteriorly.  I'yloric 
appenda(jes  in  moderate  numbers. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1 .  Micropteryx  chrysurus,  D.  7  |  ̂s'^t^  A.  2  |  ̂j'^.-^-     Colour  of  body  uniform,  a  dark  square  blotch  on 
the  back  of  the  tall.     Ventrals  white.     Pondichen-y,  West  coast  of  Africa,  Atlantic  coasts  of  temperate  and 
tropical  America. 
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1.    Micropteryx  chrysurus. 
Scomher  chrysurus,  Lmn.  Sysfc.  i,  p.  494  ;  Bl.  Sclin.  p.  33. 
Scomber  chloris,  Bloch,  t.  339  ;  Bl.  Schn.  p.  27. 
Micropteryx  cosmopolita,  Agass.  in  Spis,  Pise.  Bras.  p.  104,  t.  lis. 
Seriola  cmmopolita,  Cuv.  Reg.  Anim. ;  Cuv.  and  Val.  ix,  p.  219,  pi.  2.59  ;  Dekay,  New  York,  Fauna,  Fishes, 

p.  129;  Holbr.  Ich.  Soutli  Carolina,  p.  77,  pi.  xi,  f.  1;  Guich.  Poiss.  ia  Sagra,  Hist.  Cuba,  p.  117;  Jerdon, 
M.  J.  L.  and  So.  18.51,  p.  137. 

Scomber  latus,  Gronov.  ed.  Gray,  p.  127. 
Chloroscombrus  costiwpolita,  Girard,  Proc.  Acad.  Nat.  Sc.  Phil.  18.58,  p.  1G8. 
Chloroscombrus  Oaribceus,  Girard,  1.  c. 
Micropteryx  chrysurus,  Giinther,  Catal.  ii,  p.  460  ;  Kner,  Novara  Fiseke,  p.  101  ;  Blocker,  Fisk.  New 

Guinea,  p.  84. 

B.  yii,  D.  7  1  ̂l^,  P.  18,  V.  1/.5,  A.  2  |  ̂\^,  C.  17,  C^e.  pyL  10-15,  Vert.  10/14. 

Length  of  head  4f  to  .5J,  of  caudal  4|  to  one-fifth,  height  of  body  2-|  to  one-third  in  the  total  length. 
Eyes — diameter  3-1-  in  the  length  of  head,  1  diameter  from  end  of  snout,  and  3/4  apai't.  Body  high  and  very 
compressed :  the  abdominal  more  convex  than  the  dorsal  profile.  Greatest  width  of  the  head  equals  2/5  of  its 
length ;  its  height  equals  its  length.  Cleft  of  mouth  almost  vertical,  it  commences  opposite  the  upper  edge  of  the 
orbit,  the  lower  jaw  the  longer  and  its  end  forming  part  of  the  dorsal  profile  when  the  mouth  is  closed  :  the 
maxilla  reaches  to  below  the  first  third  of  the  eye.  Teeth — fine  ones  on  both  jaws,  vomer,  palate,  and 
tongue.  Fins — dorsal  spines  weak,  increasing  in  length  to  the  third  which  is  nearly  as  high  as  the  anterior  portion 
of  the  soft  dorsal,  and  1/5  of  the  height  of  the  body.  Pectoral  falciform  and  3|  to  3|  in  the  total  length. 
Ventral  short  and  equal  to  1/5  the  height  of  the  body.  Anal  similar  to  second  dorsal.  Caudal  forked.  Scales — 
small,  present  behind  the  eyes  and  over  the  body,  also  forming  a  sheath  for  the  bases  of  the  dorsal  and  anal 
fins.  Lateral-line — forms  rather  a  strong  cui've  in  the  first  third  of  its  course.  Colours — greenish  along  the  back, 
becoming  silvery  on  the  sides  and  beneath.     A  dark  blotch  over  the  free  portion  of  the  tail..    Ventrals  white. 

Jerdon  observed  that  this  species  is  tenned  Tergaree  parah.  Tarn,  at  ]\Iadras. 
Habitat. — This  fish  frequents  the  West  coast  of  Africa  and  the  Atlantic  coasts  of  America  :  it  has  also 

been  captui-ed  at  Pondicherry. 
Genus,  3 — Seriola,  Cuv. 

Branchiostec/als  seven :  pseudobrancMoi.  Body  oblong  and  moderately  compressed :  abdomen  rounded. 
Cleft  of  mouth  sometimes  deep.  Preopercle  entire.  Villiform  teeth  in  the  jaws,  vomer,  and  palatine  bones.  First 
dorsal  fin  continuous,  its  spines  not  strong,  the  second  dorsal  and  anal  with  many  more  rays  :  as  a  nole  a  pair  of 
pre-a/iial  spines,  remote  from  the  rest  of  the  fin.  Scales  small  or  rudimentary.  Lateral-line  unarmed.  Air-vessel 
simple.     Pyloric  appendages  many. 

Geographical  distribution. — Nearly  all  temperate  and  tropical  seas. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Seriola  nigrofasciata,  D.  5-6  |  -^l^^,  A.  y^lyy.  Five  or  six  broad  vertical  bands  on  the  body  :  a  dark 
spot  on  either  lobe  of  caudal.     Red  Sea,  through  the  seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

1.    Seriola  nigrofasciata,  Plate  LI,  fig.  6. 

Nomeus   nigrofasciatus,  Riipp.  Atl.  Fische,  j).  92,  t.  xxiv,  f.  2. 
Seriola  binotata  ?  Cuv.  and  Val.  ix,  p.  215  ;  Cantor,  Catal.  p.  137. 
Seriola  Ruppellii,  Cuv.  and  Val.  ix,  p.  216  ;  Bleeker,  Makr.  p.  73. 
Seriola  nigrofasciata,  Riipp.  N.  W.  Fische,  p.  51 ;  Giinther,  Catal.  ii,  p.  465  ;  Klunz.  Verh.  z.  b.  Ges. 

Wien,  1871,  p.  450. 

B.  vii,  D.  5-6  I  ̂̂ 1^,  P.  19,  V.  1/5,  A.  ̂ 1^,  C.  19. 

Length  of  head  from  3|  in  the  young  to  4^  in  the  adult,  of  caudal  5^  to  one-sixth,  height  of  body  3^  to 
one-foui'th  of  the  total  length.  Eijes — diameter  1/4  of  length  of  head,  1  diameter  from  end  of  snout.  Dorsal 
profile  more  convex  than  that  of  the  abdomen  ;  snout  rather  obtuse  ;  abdomen  broad.  Lower  jaw  rather  the 

longer.  Cleft  of  mouth  commences  ojjposite  the  centre  or  lower  thii-d  of  the  front  edge  of  the  eye,  the  maxilla 
reaches  to  below  the  middle  or  hind  third  of  the  eye.  Teeth — villiform  in  jaws,  vomer,  palate,  and  on  the  tongue. 
Fins — first  dorsal  spines  weak,  low,  from  1/3  to  1/2  the  height  of  the  second  dorsal,  the  anterior  portion  of  which 
latter  equals  fi-om  1/2  to  2/3  of  that  of  the  body.  Pectoral  2/3  as  long  as  the  head.  Ventral  nearly  as  long  as 
the  head.  Anal  commences  below  the  middle  of  the  soft  dorsal.  Caudal  forked.  Scales — minute.  Colours — 
bluish  gray,  with  five  vertical  black  bands  from  the  back  down  the  body,  and  which  have  a  rather  anterior 
direction  above  the  lateral-line  :  one  or  two  similar  but  narrower  bands  on  the  head.  First  dorsal  fin  black, 

second  dorsal  dark,  becoming  black  near  its  summit  and  with  a  white  tip.  Pectoral  yellow.  Ventral  and  anal 
black,  the  latter  with  a  white  tip.  Caudal  yellowish,  the  young  having  a  black  blotch  in  the  last  portion  of 
either  caudal  lobe. 

Jerdon  (M.  J.  L.  and  Sc.  1851,  p.  137)  observes  on  the  affinity  of  the  Madras  fish  with  S.  binotata,  C.V. 
and  terms  it  Mooskoom  parah,  Tamil. 

2  G  2 
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Seriola  Bussumieri,  C.V.  ix,  p.  217,  D.  5  |  -gV,  A.  2  |  Jg-,  may  be  the  young  of  this  species,  the  specimens 
from  the  Bay  of  Bengal  being  only  2  inches  in  length,  but  having  7  vertical  brown  bands.  T'here  is  however  in 
the  Madras  Museum  a  stuifod  specimen  22  inches  in  length,  having  D.  5  |  -Js-,  A.  2  I  Jj.  Eyes,  diameter  2/7  of 
length  of  head,  1  diameter  from  end  of  snout,  a  slight  keel  on  the  side  of  the  tail,  and  wliich  appears  different 
from  8.  nigrofasciata.  I  have  also  a  skin  12  inches  long,  in  a  bad  state,  from  the  same  place.  The  ventrals  are 
shorter  than  in  S.  iiigrofasciata. 

Halitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  The  one 
figured  (life-size)  was  captm'cd  in  Madras  in  February,  1867,  they  are  not  rare. 

Genus,  4 — Seriolichthys,  Bleeker. 
Decaptiis,  Poey. 

BrancMosterjals  seven.  Body  oblong,  compressed:  abdomen  rounded.  Cleft  of  mouth  of  moderate  depth. 
Preoperde  slightly  crenulated  or  entire.  Villiform  teeth  on  the  jaws,  vomer,  and  2'>alatines.  First  dorsal  fin 
continuous,  the  second  and  the  anal  with  many  more  rays,  and  each  having  one  or  two  finlets  posteriorly  :  a  pair  of 
pre-anal  spines  remote  from  the  rest  of  the  fin  may  be  piresent  or  absent.    Scales  cycloid,  small.    Lateral-line  u-narmed. 

Geographical  distrilution. — From  the  East  coast  of  Africa,  through  the  seas  of  India,  to  the  Malay  Archi- 
pelago and  beyond. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Seriolichthys  bipinnidatus,  D.  G  |  2112-5-  + i,  A.  0-2  |  Ti--!T+i-  Two  longitudinal  bands,  one  from  the 
eye  to  the  end  of  the  dorsal,  the  second  to  the  middle  of  the  caudal  tin.     Seas  of  India. 

1.     Seriolichthys  hipinnulatus,  Plate  LI,  A.  tig.  1. 

Seriola  bijn'nnulata,  Quny  and  Gaim,  Voy.  Uranie,  Zool.  i,  p.  3G3,  pi.  61,  f.  3 ;  Guv.  Reg.  Anim.  111.  Poiss. p.  130 ;  Jenyns,  Voy.  Beagle,  Fishes,  p.  72. 
Elagatis  bipinmdatus,  Benn.  Whaling  Voyage,  ii,  p.  283. 
Seriolichthys  bipinnulatus,  Bleeker,  Nat.  Tyds.  Ned.  Ind.  vi,  p.  196  ;  Giinther,  Catal.  ii,  p.  468  ;  Klunz. 

Verb.  z.  b.  Ges.  Wien,  1871,  p.  452. 
Seriolichthys  lineolatus,  Day,  Proc.  Zool.  Soc.  1867,  p.  5o9. 
Kulul,  Tam. 

B.  vii,  D.  5  I  ̂hr+'h  P-  21,  V.  1/5,  A.  0-2  |  ti'-^  +  h  C.  18,  L.  1.  95,  L.  tr.  16/28. 
Length  of  head  1/5,  of  caudal  1/4  to  4/17,  height  of  body  1/5  of  the  total  length.  Eye.9 — diameter  1/4  of 

length  of  head,  Ij  diameters  fi-om  end  of  snout,  and  also  apart.  Body  elongated  and  compressed,  its  greatest 
height  being  opposite  the  origin  of  the  soft  dorsal  fin.  Lower  jaw  slightly  the  longer,  gape  of  mouth  rather 
narrow,  the  maxilla  reaches  to  below  the  front  edge  of  the  eye.  GLU-openings  cleft  as  far  forwards  as  to  below 
the  anterior  edge  of  the  orbit.  Teeth — viUiform  in  jaws,  vomer,  palatines,  and  on  the  tongue.  Fins— dorsal 
spines  of  moderate  strength,  low,  v\'ith  the  interspinous  membrane  deeply  cleft.  Anterior  portion  of  second 
dorsal  highest,  equalling  2/5  of  that  of  the  body,  at  a  short  distance  behind  this  fin  are  two  rays  placed  close 
together  and  forming  a  finlet,  they  are  rather  elongated  and  reach  the  root  of  the  caudal  fin.  Pectoral  short, 
equalling  1/9  of  tlie  total  length.  Anal  of  the  same  form  but  anteriorly  lower  than  the  soft  dorsal,  being  2/7  of 
the  height  of  the  body,  it  has  similarly  a  posterior  finlet.  Caudal  deeply  forked,  its  middle  rays  being  only  equal 
to  2/7  of  its  outer  ones.  Scales — on  cheeks,  upper  edge  of  opercles,  behind  the  eyes,  and  over  the  body.  Colours 
— two  longitudinal  blue  bands  pass  fi-om  the  eye,  the  upper  to  the  dorsal  finlet,  and  the  lower  to  the  centre  of the  base  of  the  caudal  fin. 

Giinther  (Catal.  1.  c.)  gives  two  pre-anal  spines.  Not  finding  any  in  Madras  specimens,  I  concluded  they 

belonged  to  a  distinct  species  :  however,  since  then  I  see  in  the  "  Fishes  of  Zanzibar,"  p.  62,  that  it  is  observed, 
"  Bleeker's  statement  that  there  are  two  pre-anal  spiues  separate  from  the  remainder  of  that  fin  requires 
further  confii-mation."  The  fish  mentioned  by  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  136,  as  Boon  Icolal,  Tamil, is  this  species. 

Habitat. — From  the  East  coast  of  Africa,  through  the  seas  of  India,  to  the  Malay  Archipelago  and  beyond. 
It  attains  several  feet  in  length.     The  specimen  figui-ed  (nearly  12  inches  long)  is  from  Madras. 

Genus,  5— Nauceates,  Cuv. 
Nauclerus,  Cuv.  and  Val.  (young). 

Branchiostegals  seven.  Body  oblong,  suh-cylindrical.  Cleft  of  mouth  moderate.  In  the  very  ijoung  there  is  a 
spine  at  the  angle  of  the  preoperde,  which  becomes  absorbed  as  age  advances.  Villiform  teeth  in  the  Jaws,  vomer,  and 
palatine  hones.  The  first  dorsal  fin,  which  is  continuous  in  the  young,  becomes  reduced  to  a  few  spines  in  the  adult : 
the  second  dorsal  and  anal  with  many  rays ;  no  spurious  fins  :  in  the  young  two  p> re-anal  spines  remote  from  the  soft 
fin,  and  which  become  lost  with  age.  Scales  small :  lateral-line  unarmed :  a  keel  on  either  side  of  the  tail.  Air-vessel 
present.     Pyloric  appendages  in  moderate  numhers. 

The  natural  position  of  this  Genus  has  been  subjected  to  several  changes.  It  is  amongst  the  Scomhridce  in 

Cuv.  and  Val.'s  grand  work,  and  Giinther  in  his  "  Catalogue  of  Fishes,"  left  iVcracraies  in  the  same  familv,  but 
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included  Nauderus  amongst  tlie  Caranrjidoe.  Gill  and  Kner  distinctly  proved  Nauderus  to  be  tlie  young  of 

Naucraten,  in  wliicli  the  authora  of  the  "  Fishes  of  Zanzibar,"  p.  63,  acquiesced  and  referred  the  Genus  to 

Carangidce.* 

Habitat. — These  "  pilot  fishes"  are  spread  through  all  the  seas  of  temperate  and  tropical  regions.  Most 
travellers  in  sailing  vessels  have  seen  them  as  close  attendants  upon  sharks,  leading  them,  as  the  sailors  consider, 
to  their  prey. 

SYNOPSIS  OP  INDIVIDUAL  SPECIES. 

1.  Nmicrates  dudor,  D.  3-6  |  2-6-2¥.  ̂ -  0-2  |  t6-tt-   ̂ i^e  to  seven  broad  bluish  vertical  bands  on  the  body. 

'  1.    Naucrates  ductor,  Plate  LI,  A.  fig.  2. 

Gasterosteus  dudor,  Linn.  Syst.  Xat.  p.  489 ;  Brun.  Pise.  Mass.  p.  67 ;  Bennett,  Whaling  Voyage,  ii, 

p.  27-1. Gasterosteus  antecessor,  Dald.  Skrivt.  Nat.  Selsk.  Kjob.  ii,  p.  166. 
Scomier  dudor,  Bl.  t.  338;  Hasselq.  Iter,  p.  336;  Mitchell,  Trans.  Lit.  and  Phil.  Soc.  New  York,  i, 

p.  424. 
Scomh&r  Koelreuteri,  Bl.  Schn.  p.  570. 
Centronotus  condudor,  Lacep.  iii,  p.  311 ;  Risso.  Ich.  Nice,  p.  428,  and  Eur.  Merid.  iii,  p.  193 ;  Conch. 

Trans.  Linn.  Soc.  xiv,  p.  82. 
Naucrates  dudor,  Cuv.  and  Val.  viii,  p.  312,  pi.  2.32;  Tarrell,  Brit.  Fish,  i,  p.  170;  Guichen,  Exp.  Alger. 

Poiss.  p.  60 ;  Gunther,  Catal.  ii,  p.  374 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  445. 
Naucrates  Noveloracensis,  Cuv.  and  Val.  viii,  p.  325. 
Naucrates  Indkus,  Cuv.  and  Val.  viii,  p.  326 ;  Cuv.  Eeg.  Anim.  111.  Poiss.  pi.  54,  f.  1 ;  Less.  Voy.  Coq. 

Zool.  Poiss.  p.  157,  pi.  xiv ;  Richards.  Ich.  China,  p.  269  ;  Kner,  Novara  Fische,  p.  145. 
Naucrates  Koelreuteri,  Cuv.  and  Val.  viii,  327. 

Nauderus  compressus,  Cuv.  and  Val.  ix,  p.  249,  pi.  263  ;  Giinther,  Catal.  ii,  p.  469  (.?  young). 
Tkynnus  pompilus,  Gronov.  ed.  Gray,  p.  123. 

B.  vii,  D.  3-6  I  „1^,  P.  21,  V.  1/5,  A.  0-2  |  ̂l-^,  C.  17,  Crec.  pyl.  12-15,  Vert.  10/16. 

Length  of  head  1^  to  2/9,  of  pectoral  1/8,  of  caudal  2/11,  height  of  body  1/4  to  2/9  of  the  total  length. 

^,)/es — diameter  1/5  of  length  of  head,  \\  diameters  from  end  of  snout.  The  greatest  width  of  the  head  equals 

3/5  of  its  length,  and  its  height  equals  its  length  behind  the  posterior  nostril._  The  maxilla  extends  to  below  the 

anterior  edge  of  the  orbit.  Teeth — vilbform  in  jaws,  in  a  pyriform  band  on  vomer,  and  a  long  patch  on  the 

palatines,  tongue  rough.  Fi^is — fii'st  dorsal  spine  short,  second  dorsal  highest  anteriorly,  anal  commences  under 
the  middle  of  the  second  dorsal.  Pectoral  as  long  as  the  ventral,  which  reaches  2/5  of  way  to  the  base  of  the 

anal.  Caudal  deeply  forked.  Scales — cycloid.  Lateral-line — a  little  raised  on  the  side  of  the  tail.  Colours — 
bluish,  with  five  or  six  dark  vertical  bands  :  caudal  sometimes  with  the  ends  of  the  lobes  wliite,  and  having  a 
dark  band  across  their  last  thii-d.     Basal  half  of  anal  and  centre  of  dorsal  dark  gray. 

Nauderus  alhreviatus,  C.V.  Lowe,  Gunther :  N.  Irachycentrus,  triacauthus,  annularis,  and.  leucurus,  C.V. 

and  Giinther,  are  all  probably  young  of  this  or  closely  allied  species,  having  two  pre-anal  spines,  and  a  more  or 

less  sen-ated  preopercle,  &c. 

Habitat. — Seas  of  temperate  and  tropical  regions.  A  specimen  7  inches  long  of  the  "  pilot  fish"  is  in  the 

Calcutta  Museum,  taken  in  the  Indian  Ocean  by  J.  Hart,  Esq.,  of  the  "  Inflexible." 

Genus,  6— Chorinemus,  Cuv.  and  Val. 

Scomheroides,  Lacep. 

BrancMostegals  seven  or  eight :  psetidolranchice.  Body  ollong  and  compressed.  Eyes  lateral.  Cleft  of  month 
moderate  or  deep.  Teeth  in  jaios,  also  present  on  vomer,  palatines,  and  tongue.  Two  dorsal  fins,  the  first  (preceded 
by  an  immoveable,  recumbent  spine,  directed  forwards)  has  a  groove  at  its  base  for  its  reception,  it  is  formed  by  a 

few  free  spines,  but  in  a  less  number  than  the  rays  of  the  second  dorsal  or  anal,  the  posterior  rays  of  both  ofiohich  last 
are  either  detached  or  semi-detached;  a  pair  of  pre-anal  spines  separated  by  an  interspace  from  the  reniainder  of  the 

fin.  Dermal  scales  mostly  lanceolate.  Lateral-line  continuous,  not  heeled.  Air-vessel  bifurcated  posteriorly.  Pyloric 
appendages  numerous. 

Geographical  distribution. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  :  also  found  in  tropical 
parts  of  the  Atlantic. 

Although  this  Genus  is  as  a  rule  marine,  the  young  ascend  estuaries  and  tidal  rivers,  and  it  is  not 
uncommon  to  find  them  in  the  Hoogly  at  Calcutta.  As  food  they  are  dry  and  rather  tasteless,  in  this  respect 
resembhng  Trachynotus. 

*  "  A  second  que-stion  arises,  whether  Naucrates  should  be  referred  to  Scomhridm  or  Carangidm.  The  two  anal  spines  of  the 
young  are  sep.irate  from  the  soft  portion:  and  although  the  number  of  caudal  vertebrae  is  increased  by  two,  yet  the  number  of 
aI>dominal  verteliriF  reniaitis  the  same  :  we  are  therefore  inclined  to  remove  this  genus  from  the  Scombrida}  to  the  Carang'ds."  (Fish. 
Zanz.  p.  6:5.)     Elceker  iu  tlie  Family  Liciioiuti  includes  '^•av.crates,  Chorinemus,  Trachynotus,  and  Elacate. 
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SYNOPSIS  OF  SPECIES. 

1.  ChorlHeimia  Sancti.Petn,!).  7  \  ̂-^2^,  A.  2  ]  ̂l^^.  Height  of  body  4i  to  4s  in  the  total  length.  Maxilla 

rcaehfs  to  below  bind  edge  of  orbit.  No  enlarged  teeth :  in  a  triangular  patch  on  the  vomer  elongated 

posteriorly.  Dorsal  spines  flattened  and  do  not  overlap  in  the  adult.  Scales  lanceolate  and  pointed.  A  single 
row  of  dark  blotches  above  the  lateral-line  and  sometimes  a  second  below  it :  summit  of  soft  dorsal  black.  Red 

Sea   seas  of  India  to  the  Malay  Archipelago  and  beyond. 

2.  Chorinamus  moadetta,  D.  7  |  Jj-,  A.  2  |  -^h^.  Height  of  body  5^  in  the  total  length.  Maxilla  reaches 
to  below  last  thii-d  of  orbit.  Canine-like  teeth  in  front  of  either  jaw  :  an  elongated  oval  patch  on  vomer. 

Dorsal  spines  rounded  and  overlap.  Scales  like  needles  lying  close  together.  A  single  row  of  dark  blotches 
above  the  lateral-line  :  summit  of  soft  dorsal  black.     Seas  of  India. 

3.  Ghorinemus  lysan,  D.  7  |  ts-to-  ̂ -  2  I  tt-ts-  Height  of  body  1/4  of  the  total  length.  Maxilla  reaches 

to  beyond  the  hind  edge  of  the  orbit.  No  enlarged  teeth  in  jaws :  in  a  triangular  spot  on  vomer,  having  a 

posterior  prolongation.  Dorsal  spines  overlap.  Scales  lanceolate;  six  or  eight  large,  round,  gray  marks  on  the 
side  :  summit  of  soft  dorsal  black.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

4.  Cliorinemus  tala,  D.  7  \  ̂,  A.  2  \  ̂.  Height  of  body  3f  in  the  total  length.  MaxiUa  reaches  to 

below  hind  edge  of  the  eye.  Strong  canines  in  either  jaw  :  in  a  quadrangular  patch  of  viUiform  ones  on  the 

vomer.  Dorsal  spines  overlap.  Seniles  lanceolate  and  "pointed.  A  row  of  dark  spots  along  the  sides.  Summit of  second  dorsal  black.     Seas  of  India.  _  ,    ,   ,  ,        ,,       T,r     .„ 

5.  Ghorinemus  toho,  D.  7  |  „i^,  A.  2  \  ̂l^^.  Height  of  body  3i  to  3|  m  the  total  length.  Maxilla 

reaches  to  nearly  or  quite  below  the  hind  edge  of  the  eye.  No  enlarged  teeth  in  the  jaws  :  ma  triangular  patch 

on  the  vomer.  Dorsal  spines  overlap.  Scales  lanceolate.  A  row  of  dark  spots  along  the  sides.  Vertical  fins darkish.     Seas  of  India  to  the  Andamans. 

1.    Ghorinemus  Sancti-Petri. 

Cuv.  and  Val.  viii,  p.  379,  pi.  236 ;  Bleeker,  Makr.  p.  4-5 ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  136 ;  Peters, 
Wieg.  Arch.  18-5.5.  p.  24.5;  Giinther,  Catal.  ii,  p.  473  (part). 

Thjnnus  Mohiccensis,  Gronov.  ed.  Gray,  p.  121. 
Scomheroides  sancti-petri,  Bleeker,  Bintang,  1868,  p.  4. 

B.  viii,  D.  7  1  ̂l^,  P.  17,  V.  1/5,  A.  2  |  ̂1„,  C.  15. 

Length  of  head  5-1-  to  5|,  of  pectoral  4^,  of  caudal  4^,  height  of  body  4^  to  4|  in  the  total  length.  Eyes- 
diameter  one-fourth  to  4^  in  length  of  head,  1  to  1-^-  diameters  from  end  of  snout,  and  also  apart.  Greatest 

width  of  head  equals  2/5  of  its  length,  and  its  height  its  length  posterior  to  the  hind  nostril.  Profile  above  orbit 

slightly  concave.  The  maxilla  reaches  to  beneath  the  hind  edge  of  the  orbit,  it  is  concealed  by  the  preorbital 

except  in  the  last  third  of  its  coui-se.  Central  longitudinal  crest  on  the  skull  scarcely  elevated.  Angle  of 

preopercle  slightly  produced.  Teeth— in  several  viUiform  rows  anteriorly  in  both  jaws,  becoming  a  smgle  one  m 

the  last  2/3  of  the  premaxillaries  :  in  two  rows  in  the  lower  jaw  :  in  a  triangular  patch,  elongated  posteriorly,  on 

the  vomer  :  in  a  pp-iform  band,  largest  anteriorly,  on  the  palatines,  and  also  on  the  tongue.  Fins— the  spines  of 

the  first  dorsal  are  flattened,  laterally  expanded  into  a  lanceolate  form,  and  have  a  keel  along  their  centre  :  m 

the  adult  one  spme  does  not  extend  so  far  as  to  the  base  of  the  next  before  it,  but  they  slightly  overlap  m  the 

young  Second  dorsal  commences  midway  between  the  snout  and  the  front  nostril,  its  first  portion  is  elevated 

and  e^Jiuals  4/9  of  that  of  the  body,  and  is  1/5  higher  than  the  commencement  of  the  anal.  Ventral  reaches  half 

way  to  the  anal.  Caudal  deeply  lobod.  ,S'c«7e.s— lanceolate  and  pokited  in  their  exposed  portions  which  havea 

line  along  their  centre  and  the  posterior  part  depressed,  behind  the  exposed  lanceolate  portion  each  scale  ends  in 

a  narrow"" pedicle  rather  more  than  half  its  entire  length.  In  the  young  they  are  not  quite  so  pointed  and  when 
removed  appear  much  like  a  spoon.  Lateral-Une— makes  an  obtuse  angle  opposite  the  middle  of  the  pectoral  fin, 

from  thence  it  gi-adually  slopes  downwards,  becoming  straight  beneath  the  first  dorsal  ray.  Golours—a  bluish- 

gray  spot  on  the  opercle,  and  a  row  of  from  6  to  8  dark  blotches  above  the  lateral-lme :  sometimes,  more 

especially  in  the  adult,  a  second  row  beneath  it.     Summit  of  soft  dorsal  black. 

Eahitat.—Ued  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  It  attams 
at  least  20  inches  in  length. 

2.    Ghorinemus  moadetta,  Plate  LI,  B.  fig.  1. 
Scomler  tol  parah,  Russell,  Fish.  Vizag.  ii,  p.  29,  pi.  138. 

Ghorinemus  moadetta,  Cuv.  and  Val.  viii,  p.  382 ;  Riipp.  N.  W.  Fische,  p.  45 ;  Klunz.  Verb.  z.  b.  Ges. 

'  Clwrinemus  tol,  Cuv.  and  Val.  viii,  p.  385  ;  Cantor,  Catal.  p.  119 ;  Jerdon,  M.  J.  L.  and  Sc.  1851, 
p.  136  ;  Giinther,  Catal.  ii,  p.  473  ;  Day,  Fish.  Malabar,  p.  93;  Kner,  Novara  Pische,  p.  162. 

Ghorinemus  Sancti-Petri,  Giinther,  Catal.  ii,  p.  473  (pt.)  ;  Day,  Fish.  Malabar,  p.  95. 

B.  viii,  D.  7  I  Jr,  P-  19.  V.  1/5,  A.  2  |  ̂l^,  C.  17. 

Length  of  head  5f  to  5f,  of  caudal  6|,  height  of  body  5i  in  the  total  length.  £'^es— dia
meter  4J-  to 

one-fifth  in  length  of  head,  Ii  diameters  from  end  of  snout,  and  also  apart.  Dorsal  profile  rather  more  conve
x 

than  that  of  the  abdomen,  and  rather  concave  above  the  orbits,  the  central  and  lateral  ndges  on  the  summit  ot 



FAMILY,  XVI— CARANGIDyE.  231 

the  head  well  developed.  Tlie  lower  jaw  somewhat  the  longer,  the  cleft  of  the  mouth  commences  opposite  the 
middle  of  the  eyes,  the  maxilla  (which  is  mieovered  from  beneath  the  first  third  of  the  eyes)  reaches  to 

beneath  the  last  tliird  of  the  orbit.*  Greatest  depth  of  preorbital  equals  1/3  of  tlie  diameter  of  the  orbit. 
Teeth — in  the  premaxillaries  in  a  single  row,  the  two  anterior  ones  of  which  are  large  and  rather  canine-like, 
posteriorly  to  these  are  some  villiform  ones :  teeth  in  the  lower  jaw  in  two  rows,  the  outer  of  which  is  curved 
rather  outwards  and  upwards,  whilst  there  are  enlarged  ones  on  either  side  of  the  symphysis :  an  elongated  ovate 
patch  on  the  vomer  having  an  anterior-posterior  direction  :  in  a  long  pyriform  band  on  the  palate  largest 
anteriorly,  also  on  the  tongue.  Fins — dorsal  spines  rounded,  not  flattened,  overlapping  and  twisting  laterally 
when  elevated.  Second  dorsal  commences  midway  between  tlie  anterior  edge  of  the  eye  and  the  base  of  the 
caudal  fin,  its  first  portion  is  the  highest  equalling  2^  in  that  of  the  body,  and  1/3  higher  than  the  first  part  of 
the  anal.  Pectoral  as  long  as  the  head  behind  the  middle  of  the  eye.  Ventral  reaches  2/5  of  the  way 

to  the  anal.  Caudal  deeply  forked.  Scales — are  peculiar,  resembling  needles  sharp  at  both  ends,  lying  close 
together  and  interdigitating,  it  is  only  near  the  free  portion  of  the  tail  that  they  become  at  all  scale-like. 
Lateral-line — rather  indistinct  and  almost  straight,  making  one  slight  angular  elevation  above  the  last  tliird  of 
the  pectoral.  Colours — silvery  along  the  upper  third  of  the  body,  becoming  white  on  the  sides  and  below, 
a  series  of  6  or  8  blotches  along  the  sides,  mostly  above  the  lateral-line.  A  black  blotch  at  the  highest  point  of 
the  second  dorsal  and  the  ends  of  either  lobe  of  the  caudal,  the  other  fins  yellow. 

This  species  in  its  external  form  resembles  G.  Sandi-Petri,  C.  V.,  but  its  scales  are  entirely  different, 
corresponding  apparently  to  C.  Alauritianus,  in  which  they  are  said  to  be  smooth  requiring  a  magnifying  glass 
to  detect,  as  under  the  naked  eye  they  merely  resemble  pores.  Likewise  it  appears  to  be  G.  tol,  in  which  the 
mode  of  scaling  as  existing  in  this  species  is  described,  but  the  mouth  is  said  only  to  be  cleft  below 
the  front  edge  of  the  eye,  Russell  observes  that  Scomher  tol  parah  is  without  scales.  Ghorinemus  tol  of 

Cantor  and  Jerdon  is  identical  with  the  C.  moadetta.  It  is  also  termed  Toal  parah  or  "leather  skin" 
by  the  natives. 

Habitat. — Red  Sea,  east  coast  of  Africa,  and  seas  of  India,  attaining  upwards  of  15  inches  in  length. 
As  food  its  flesh  is  dry  and  tasteless. 

3.    Ghorinemus  lysan. 

Scomher  lysan,  Forsk.  No.  67,  pi.  54. 
Scomher  Forsteri,  Bl.  Schn.  p.  26. 
Scomberoides  Gommersoniamis,  Lacep.  ii,  pi.  20,  f.  3. 
Scomher  ahen  parah,  Russell,  Fish.  Vizag.  ii,  p.  31,  pi.  141. 
Scomber  Madagascariensis,  Shaw,  Zool.  iv,  p.  590,  pi.  85 ;  Bennett,  Life  of  Raffles,  p.  689. 
Lichia  lysan,  fiiipp.  Atl.  Fische,  p.  91. 
Ghorinemus  Gommersonianus,  Cuv.  and  Val.  viii,  p.  370;  Bleeker,  Makr.  p.  44 ;  Jerdon,  M.  J.  L.  and  Sc. 

1851,  p.  136. 
Chorine^nus  lysan,  Cuv.  and  Val.  viii,  p.  387 ;  Riippell,  N.  W.  Fische,  p.  44 ;  Cantor,  Catal.  p.  118 ; 

Giinther,  Catal.  ii,  p.  471 ;  Day,  Fish.  Malabar,  p.  92  ;  Kner,  Novara  Fische,  p.  163 ;  Klunz.  Verb.  z.  b.  Ges. 
Wien,  1871,  p.  448. 

.**  Ghorinemus  Farkharii,  Cuv.  and  Val.  viii,  p.  388. 
Ghorinemus  aculeatus,  Cuv.  and  Val.  viii,  p.  384. 
Toal  parah,  Tam.  ;  Parah,  Hind. 

B.  viii,  D.  7  I  r^l^,  P.  19,  V.  1/5,  A.  2  |  ̂̂ _^,  C.  19,  Vert.  10/lG. 
Length  of  head  5|  to  one-sixth,  of  caudal  two-ninths,  height  of  body  3^  to  one-fourth  in  the  total 

length.  Eyes — diameter  1/4  of  length  of  head,  1/2  to  2/3  of  a  diameter  from  end  of  snout,  and  rather  above 
1  apart.  Greatest  width  of  head  2^  in  its  length,  whilst  its  height  almost  equals  its  length.  Body  rather 
strongly  compressed,  profile  over  nape  slightly  concave.  Cleft  of  mouth  deep,  the  maxilla  extending  nearly 
half  a  diameter  behind  the  orbit,  the  maxilla  is  narrow  and  uncovered  by  the  preorbital  from  beneath  the 
first  third  of  the  eye.  The  length  of  the  premaxillary  is  4/7  of  that  of  the  head.  Teei/i— anteriorly 
in  two  rows,  posteriorly  in  one  in  the  premaxillaries  :  in  two  rows  in  the  lower  jaw,  the  outer  of  which  is 
directed  outwards  and  upwards  in  the  young,  some  of  the  anterior  teeth  in  both  jaws  are  rather  enlarged  :  in  a 
triangular  spot  rather  prolonged  posteriorly  in  the  vomer :  in  a  pyriform  band,  largest  anteriorly,  on  the  pala- 

tines, also  on  the  tongue.  Fins — the  anterior  portions  of  the  soft  dorsal  and  anal  elevated,  equalling  4/5  of  the 
length  of  the  head,  the  last  8  or  10  rays  semi-detached,  the  last  rather  elongated.  Caudal  deeply  forked. 

Scales — distinct  and  lanceolate.  Lateral-line — has  a  slight  angular  elevation  soon  after  its  commencement. 
Colours — sis  to  eight  large,  round,  gray  spots  like  finger-marks  on  the  side,  the  lateral-line  sometimes  going 
through  the  two  first,  while  the  others  are  all  above  it :  summit  of  soft  dorsal  black. 

Habitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond  ;  it  attains  a  considerable  size. 

4.    Ghorinemus  tala. 

Scomber  tala  parah,  Russell,  Fish.  Vizag.  ii.  p.  30,  pi.  140. 

•  Mouth  cleft  to  below  front  edge  of  eye  in  C.  to},  accorJiDg  to  Russell,  Cav.  ami  Val.,  Giinther,  &c. 
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Cliorrnenms  tnla,  Cuv.  and  Val.  viii,  p.  377 ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  13G ;  GiintLer,  Catal.  ii, 

p.  473 ;  Day,  Fish.  Malabar,  p.  03. 

B.  vHi,  D.  7  I  ̂V.  P-  19>  V-  1/5,  A.  2  I  tV.  C.  17. 

Length  of  head  5f ,  of  caudal  4f ,  height  of  body  3f  in  the  total  length.  Eyes — diameter  1/4  of  length 
of  head  1  diameter  fi-om  end  of  snout,  and  1^  apart.  Greatest  w-idth  of  head  equals  3/7,  and  its  height  equals 
7/8  of  its  length.  Dorsal  and  abdominal  profiles  equally  convex.  Lower  jaw  prominent :  cleft  of  mouth 

commences  opposite  the  upper  third  of  the  eye  :  the  maxilla  (which  is  unco%-ered  from  below  the  middle  of 
the  eye)  extends  to  beneath  the  hind  edge  of  the  eye.  Greatest  depth  of  preorbital  equals  3/7  of  width 
of  orbit.  Posterior  limb  of  preo])ercle  nearly  vertical,  and  its  angle  not  produced.  Teeth — two  strong 
canines  directed  a  little  outwards  at  the  symphysis  in  either  premaxillaiy,  and  several  viUiform  rows  behind 

them,  laterally  a  single  row  of  rather  distantly  placed  pointed  teeth  :  in  the  lower  jaw  at  the  sj'mphysis  are  two 
canines  anteriorly  pointing  a  little  forward,  posteriorly  two  more  directed  upwards,  laterally  two  rows  of  teeth, 
the  inner  beino-  considerably  the  larger  :  in  a  quadrangular  spot  on  the  vomer,  in  a  pyriform  band  larger 

anteriorly  on  the  palatines,  and  also  on  the  tongue.  Fuis — dorsal  spines  overlapping  and  twisting  slightly 
laterally  when  elevated.  Second  dorsal  commences  midway  between  the  nostrils  and  the  base  of  the  caudal, 
its  first  portion  equals  2^  in  the  height  of  the  body,  and  is  1/5  longer  than  the  anterior  part  of  the  anal.  Pectoral 
as  long  as  the  head  without  the  snout.  Ventral  reaches  2/5  of  the  distance  to  the  anal.  Caudal  deeply  forked. 
Scales — rhomboidal,  and  more  or  less  pointed  posteriorly,  on  being  removed  the  outer  half  is  found  to  be 

lanceolate,  the  posterior  more  contracted.  Lateral-line — becomes  straight  below  the  middle  dorsal  spine,  in  this 
course  it  has  an  angular  elevation  above  the  last  2/3  of  the  pectoral  fin.  Colours — leaden-silvery  in  the  upper 
third  of  the  back,  silvery-white  on  the  sides  and  below,  a  series  of  7  spots  above  the  middle  of  the  sides,  the 

two  first  being  intersected  by  the  lateral-line.     Summit  of  second  dorsal  black. 
Ealitat. — Seas  of  India,  attaining  at  least  6|  inches  in  length. 

5.    Chorinemus  toloo,  Plate  LI,  A.  fig.  3. 

Scomher  toloo  ixxrali,  Eussell,  Pish.  Vizag.  ii,  p.  29,  pi.  137. 
Chorinemus  toloo,  Cuv.  and  Val.  viii,  p.  377;  Giiuther,  Catal.  ii,  p.  473;  Day,  Fish.  Malabar,  p.  96; 

Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  447. 

B.  viii,  D.  7  I  ̂l^,  P.  20,  V.  1/5,  A.  2  ]  ̂\^,  C.  19. 

Lenoih  of  head  5f,  of  pectoral  1/8  to  SJ,  of  caudal  41  to  one-fifth,  height  of  body  2>l  to  3|  in  the  total 
leno'th.  Eijes- — diameter  2/9  of  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  Body  elliptical, 

compressed ;  a  gradual  rise  to  the  first  dorsal.  Greatest  width  of  head  ecpals  2^  in  its  length,  and 
its  heio-ht  almost  its  length.  Cleft  of  mouth  commences  opposite  the  upper  third  of  the  eye.  The  masiUa 
extends  to  nearly  or  quite  below  the  posterior  margin  of  the  orbit :  upper  jaw  only  uncovered  in  the  last  1/3 

of  its  extent :  premaxUlaries  equal  to  4/7  of  the  length  of  the  head.  Preorbital  narrow,  but  covering  the  first  2/3 

of  the  maxilla  :  preopercle  narrow,  having  its  angle  rounded  and  produced.  Central  crest  of  the  skull  distinct. 

Teeth — comparatively  large,  in  a  single  row  in  the  upper  jaw  and  in  two  in  the  lower,  the  outer  of  which  last 
is  directed  somewhat  outwards,  whilst  there  are  two  canine-like  teeth  on  either  side  of  the  symphysis 

of  the  lower  jaw  :  in  a  triangular  patch  on  the  vomer :  an  elongated  pyriform  band,  largest  anteriorly  on  the 

palatines,  and  on  the  tongue.  Fins — the  anterior  portion  of  the  soft  dorsal  elevated,  similar  to  the  anal,  and  1/2 

the  height  of  the  body,  the  posterior  8  or  10  rays  of  either  fin  semi-detached,  and  the  last  rather  elongated. 

Caudal  deeply  forked.  Scales — small  but  distinct,  and  lanceolate  in  their  exposed  portion.  Lateral-line — has  a 

very  slightly  raised  angle  in  the  first  part  of  its  course,  but  its  general  direction  is  straight.  Colours — greenish 
tino-e  alono-  the  back  shot  with  blue,  becoming  of  a  dull  silvery  below  the  lateral-line.  Six  to  eight  moderately 

sized,  oval,  and  indistinct  vertical  spots  or  blotches  on  the  side,  usually  intersected  by  the  lateral-line.  Vertical 
fins  darkish. 

JLdlitat. — Seas  of  India,  the  specimen  figured  (11  inches  long)  is  from  the  Andamans  ;  it  is  said  to  attain 
eighteen  inches  in  length. 

Genus,  7 — Teachtnotus,*  {Lacep.)  Cuv.  and  Val. 

Acanthinion  and  Ccesiomorus,  Lacep. 

Branchiostegals  seven:  pseudoliranchice  ahsent.  Body  compressed,  more  or  less  elevated,  ivith  the  frontal 

region  prominent.  Eyes  lateral.  Snout  oltuse  and  su'ollen :  cleft  of  mouth  small.  Teeth  on  the  jaws,  vomer,  and 
palatines,  us^tally  lost  tcith  age.  Two  dorsal  fins,  the  first  composed  of  spines  having  a  small  connecting  membrane 
(receivable  into  a  groove  at  their  base),  and  a  horizontal  one,  directed  fonvards,  anterior  to  the  fin :  second  dorsal  and 
anal  with  more  rays  than  spnnes  in  the  first  dorsal :  the  anterior  portion  of  the  second  dorsal  and  anal  ■pointed  ami 
i-hmgated  :  tivo  pre-anal  spines  separated  by  an  interspace  from  the  remainder  of  the  fin  :  no  finlets.  Scales  small. 
Lateral-line  unarmed.     An  air-vessel  bifurcated  pjosteriorJy.     Pyloric  appendages  nmnerous,  or  in  moderate  numbers. 

Geographical  distribution. — From  the  Ecd  Sea,  through  the  seas  of  India  to  the  Malay  Archipelago 
and  beyond. 

*  CuHaHi,  Tamil. 
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SYNOPSIS  OF  SPECIES. 

1.  Trachynofus  BaiUonn,  D.  6-7  |  2-2^27.  ̂ -  2  |  t^-yt-  Short  ventral  fins,  caudal  from  3^  to  31  in  the  total 
length  :  3  to  5  small  black  spots  on  the  lateral-line.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 

2.  Tracliynotus  Eussdlii,  D.  6  |  -^l^-g,  A.  2  |  ̂V-  Comparatively  long  ventral  fins  :  caudal  4^  to  4j  in  the 
total  length  :  3  to  5  large  and  dull  roundish  blotches  above  the  lateral-line.  Seas  of  India  to  the  Malay 
Archipelago. 

3.  Trarhynotus  ovalus,  D.  6-7  |  t¥-2T>  -^-  2  |  ttt^tt-  Golden,  vnthout  blotches.  Red  Sea,  seas  of  India 
to  the  Malay  Archipelago  and  beyond.     Also  found  in  the  Atlantic,  between  Africa  and  America. 

1.  Trachynotus  Baillonii,  Plate  LI,  A.  fig.  4. 
Ccesiomorus  Baillonii,  Lacep.  iii,  p.  93,  pi.  3.  fig.  1. 
Ccesiomorus  quadripunctattis,  Riipp.  Atl.  Fische,  p.  90,  pi.  24,  f.  1. 
Trachinotus  quadripunctatus,  Cuv.  and  Val.  viii,  p.  434  ;   Cantor,  Catal.  p.  122. 
Trachinotus  Bailloni,  Cuv.  and  Val.  viii,  p.  431 ;  Giinther,  Catal.  ii,  p.  484 ;  Day,  Fish.  Malabar,  p.  98  ; 

Klunz.  Verb.  z.  b.  Ges.  Wien,  18  71,  p.  449. 
Vella  oodoo  and  Parruvu,  Mai. ;  Mookalee,  Tamil. 

B.  vii,  D.  6-7  1  22I2T,  P-  I'',  V.  1/5,  A.  2  |  ̂i^,  C.  19,  Ca?c.  pyl.  12,  Vert.  9/12. 
Length  of  head  5^-  to  5|,  of  pectoral  one-eighth,  of  caudal  3^  to  3 i,  height  of  body  from  one-third  to  3  j  in 

the  total  length.  Eyes — diameter  2/7  to  1/4  of  length  of  head,  1  diameter  from  end  of  snout,  and  1\  apart. 
Body  elevated  and  strongly  compressed :  jaws  of  equal  length  :  the  maxilla  nearly  reaches  to  beneath  the 
centre  of  the  orbit.  Teeth — card-like  in  both  jaws,  on  vomer,  and  palatines.  Fins — the  first  dorsal  spines 
moderately  strong  :  second  dorsal  and  anal  are  very  much  produced  in  front,  and  if  laid  backwards  those  of  the 
dorsal  reach  to  nearly  the  end  of  that  fin  :  those  of  the  anal  to  its  posterior  extremity  :  whilst  the  last  fifteen 
rays  are  parallel  with  the  back  and  abdomen.  Pectoral  as  long  as  the  head,  excluding  the  snout.  Ventral 
small,  equalling  1^  diameters  of  the  orbit.  Caudal  with  deeply  produced  lobes,  the  upper  slightlj'  the  longer, 
the  central  rays  1/4  the  length  of  the  outer  ones.  Scales — small,  placed  in  sinuous  lines.  Lateral -I  ine  —nenrlj 
straight,  and  in  simple  tubes.  Colours — upper  surface  of  bead  and  back  of  a  silvery  yellowish-green,  becoming 
lighter  on  the  sides,  and  silvery-white  on  the  abdomen,  opercles,  and  cheeks.  Lobes  of  dorsal,  anal,  and  caudal 
black,  some  white  likewise  on  those  of  the  tail :  a  row  of  three  to  five  deep  black  blotches  along  the  sides  and 
on  the  lateral-line. 

Hahitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago :  it  attains  at 
least  20  inches  in  length.     The  specimen  figiu'ed  is  13  inches  long  and  from  Aden. 

2.  Trachynotus  Russellii,  Plate  LI,  B.  fig.  3. 

Scomber  lotla  parah,  Russell,  Fish.  Vizag.  ii,  p.  32,  pi.  142. 
Scomber  lotla,  Shaw,  Zool.  iv,  p.  591.* 
TracMnotus  Bussellii,  Cuv.  and  Val.  viii,  p.  436 ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  136. 
Tracliinotus  obloncjus,  Cuv.  and  Val.  viii,  p.  437  ;  Giinther,  Catal.  ii,  p.  484. 

B.  vii,  D.  6  I  ■^\-^,  P.  17,  V.  1/5,  A.  2  |  ̂o^^,  C.  17. 
Length  of  head  one-fifth  to  5f,  of  caudal  one-fourth  to  4|,  height  of  body  3i  to  3f  in  the  total 

length.  Eyes — diameter  Sj  to  3f  in  the  length  of  head,  about  1  diameter  from  end  of  snout,  and  \%  apart. 
Dorsal  and  abdominal  profiles  about  equally  convex,  snout  obtuse.  Height  of  head  equals  its  length.  Jaws  of 
about  equal  length,  the  cleft  of  the  mouth  commences  opposite  the  middle  or  lower  third  of  the  front  edge  of  the 
orbit,  and  the  maxilla  reaches  to  beneath  the  centre  of  the  eye.  Preorbital  at  its  widest  part  equals  the  width 
of  the  maxilla.  Central  longitudinal  crest  on  the  head  well  developed.  Teeth — fine  ones  on  jaws,  vomer, 
and  palatines,  even  in  fish  22  inches  long.  Fi7i.s — spines  of  first  dorsal  of  moderate  strength  :  anterior  rays  of 
second  dorsal  prolonged,  equalling  2/3  or  3/4  of  the  length  of  the  base  of  the  fin,  and  being  similar  to  those  of 
the  anal.  Pectoral  rounded,  as  long  as  the  head  without  the  snout,  or  behind  the  middle  of  the  eyes.  Ventrals 
as  long  as  the  postorbital  portion  of  the  head  in  the  adult,  rather  longer  in  the  young,  they  reach  above  half- 

way to  the  anal  in  the  young,  but  are  not  quite  so  long  in  the  adult.  Caudal  deeply  forked,  the  central 
rays  equalling  1/3  of  those  of  the  longest  outer  ones  in  the  young,  but  1/4  or  even  less  in  the  adult.  Scales — 
in  irregular  rows,  small.  Lateral-line — nearly  straight.  Colours — greenish,  dashed  with  yellow  on  the  back, 
becoming  more  golden  on  the  sides  and  beneath  :  usually  a  dark  blotch  at  the  upper  margin  of  opercle 
and  commencement  of  the  lateral-line.  From  3  to  5  large,  dull,  rounded  blotches  a  little  distance  above  the 
lateral-line,  but  which  often  disappear  after  death  :  they  are  much  darker  and  more  persistent  in  the  adult 
than  in  the  young :  elongated  portions  of  dorsal  and  anal  fins,  also  lobes  of  caudal,  orange  stained  with  black. 

This  species  can  at  once  be  distinguished  from  T.  Baillonii  by  the  spots  being  above,  not  on,  the  lateral- 
line,  and  by  its  much  longer  ventral  fins. 

Amongst  Sir  Walter  Elliot's  dra-n-ings  of  Indian  Fishes  is  one  of  this  genus,  having  the  dorsals  black,  and 
a  black  band  along  the  anal.  The  soft  dorsal  is  scarcely  higher  than  the  spinous,  but  the  figui-e  is  scarcely 
2  inches  in  length. 

Hahitat. — Seas  of  India  to  the  Malay  Archipelago.  It  is  not  uncommon  at  Madras,  my  largest  specimen 
being  22  inches  long,  from  Canara  :  specimen  figured  13  inches  long. 

*  Shaw  obseri-es  "  var.  ?  pi.  137"  in  RusseU'a  Fish.  Vizag.  which  is  Chorinemus  toloo. 
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3.    Trachynotus  ovatus,*  Plate  LI,  B.  fig.  2. 
Gasterosteus  ovaius,  Lin.  Syst.  Nat.  i,  p.  490. 
C'cesionoms  Blocliil,  Lacep.  iii,  p.  95,  pi.  iii,  f.  2. 
Centronotus  ovalis,  Lacep.  iii,  pp.  309,  316. 
Scomber  falcatus,  Porsk.  p.  57. 
Scomber  moolmlee-'parah,  Russell,  Fisli.  Vizag.  ii,  p.  39,  pi.  154. 

Tracldnotus  falcatus,  Lacep.  iii,  p.  79;  Riipp.  All.  Fische,  p.  89;  Cuv.  and  Val.  viu,  p.  4.jO. 
Trucldnotus  mooJcalee,  Cuv.  and  Val.  viii,  p.  423  ;  Cantor,  Catal.  p.  120  ;  Jerdon,  M.  J.  L.  and  Sc.  1851, 

p.  13G. 
Trachinotus  Blochii,  Cuv.  and  Val.  viii,  p.  425. 

Trackinotus  affinis  and  falcifer,  Cuv.  and  Val.  viii,  p.  428. 
Trachinotus  dreimnis,  Cuv.  and  Val.  viii,  p.  429. 

Trachjnotus  ovatus,  Gunther,  Catal.  ii,  p.  481;  Day,  Pish.  Mai.  p.  97;  Steind.  Ak.  Wien,  1869,  p.  /09; 

Kner,  Novara  Pisclie,  p.  164 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  449. 
Kootili,  Tamil. 

B.  vii,  D.  6-7  I  ttIjt,  P-  17,  V.  1/5,  A.  2  ]  -.1t».  C  17,  Csc.  pylori  12. 

Length  of  head  2/9,  of  pectoral  1/8,  of  caudal  1/4,  height  of  body  1/2  to  3/7  of  the  total  length.  Eyes— 

in  centre  of  height  of  head,  diameter  1/3  to  2/9  of  length  of  head,  1/2  of  a  diameter  in  the  young  to  1  l  in  the 
adult  from  end  of  snout,  and  1^  apart.  Body  elliptical  and  compressed,  snout  obtuse  ;  a  considerable  rise 

from  it  to  the  first  dorsal,  but  superior  and  inferior  profiles  of  body  equally  convex.  Mouth  oblique  :  maxilla 

reaching  to  beneath  the  centre  of  the  orbit.  Teeth — in  young  specunens  a  band  of  card-like  ones  m  both  jaws, 
but  as  the  fish  increases  in  size  (as  eight  inches  in  length)  they  disappear,  as  well  as  those  on  the  vomer  and 

palatine  bones.  J//(s— second  dorsal  having  its  first  ray  highest,  and  equalling  1/2  the  height  of  the  body,  its 

last  portion  or  two-thirds  parallel  with  the  cui-ve  of  the  back.  Ventrals  in  the  young  as  long  as  the  head  behind 

the  middle  of  the  eyes.  Caudal  with  deep  lobes,  its  central  rays  equal  2/5  of  its  outer  ones.  Scales— muiute. 
Lateral-line— at  first  very  slightly  ascends,  and  then  forms  a  slight  curve  to  opposite  the  eleventh  dorsal  ray, 

from  whence  it  proceeds  straight  to  the  centre  of  the  caudal.  Colours— more  or  less  golden  colour :  the  upper 

half  of  the  first  five  dorsal  rays  tipped  with  black,  and  the  fin  generally  with  minute  black  points  :  sometimes 

the  anal  and  caudal  are  similarly  marked.     Pectoral  gray  in  its  first  three  quarters,  its  last  fourth  yellow. 

Amongst  Sir-  Walter  Elliot's  drawings  of  Indian  Pishes  is  one  of  the  young  of  this  species  (2  inches  long) 
showing  the  soft  dorsal  black,  and  a  dark  band  along  the  anal. 

Habitat.— Bed  Sea,  East  coast  of  Africa,  through  the  seas  of  India  to  the  Malay  Archipelago  and 

beyond  :  it  attains  at  least  20  inches  in  length.     This  fish  salts  well,  but  when  fresh  is  dry  and  insipid. 

Genus,  8— PsETTUSf  (Gomm.),  Cuv.  and  Val. 

Monodactijlus,  Lacep. 

Branchiostegals  six :  pseiidohra7)chi(p.  Body  much  compresssd  and  elevated.  Eyes  lateral.  Cleft  of  mouth 

small,  snout  short.  Teeth  villiform  on  jaws,  vomer,  falatine  bones,  and  tongue.  A  single  dorsal  fin  ivith'^even  or 
eight  qnnes :  anal  with  three,  continuous  with  the  rest  of  the  fin :  ventrals  rudimentary.  Scales  small,  covering  the 

veiiicalfins.     Lateral-Une  unarmed.     Air-vessel  present,  bifurcated  posteriorly.     Coical  appendages  numerous. 

Geographical  distribidion.-Ued  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and 

beyond. 
SYNOPSIS  OP  SPECIES. 

1.  Psettus  falciformis,  D.  ̂ ^^q,  A.  ̂ \,  L.  1.  100.  Height  of  body  half  to  2^  in  the  total  length.  Silverj-. Red  Sea,  seas  of  India  and  beyond. 

2.  PseUus  argenteus,  D.  ̂   J30'  ̂ -  y^'ao-  L.  1.  75.  Height  of  body  2/3  of  the  total  length.  Silvery.  A 
black  ocular  baud  and  a  second  from  the  dorsal  spine  to  opercle.     Red  Sea,  seas  of  India  and  beyond. 

1.    Psettus  falciformis,  Plate  LI,  A.  fig.  6. 

Monodactylus  falciformis,  Lacep.  iii,  pp.  131,  132,  133. 
Psettus  Commersonii,  Cuv.  and  Val.  vii,  p.  250. 

Psettus  falciformis,  Giinther,  Catal.  ii,  p.  488 ;  Day,  Fish.  Malabar,  p.  100. 
Purrandee,  Mai. 

B.  vi,  D.  ̂ !^,  P.  16,  V.  1/3-5,  A.  A,  C.  17,  L.  1.  100. 

•       Length  of  head  one-fourth  to  41,  of  caudal  4^  to  one-fifth,  height  of  body  half  to  2i  in  the  total  length, 

jj^es— diameter  2^  in  length  of  head,  1/2  a  diameter  from  end  of  snout,  and  1  apart.     Clett  of  mouth  oblique. 

*  The  synonvmy  of  the  Atlantic  species  is  not  inserted  amongst  the  ahove,  see  Cluztodon  rhomboides,  Bl.  t.  209  :  Acanthinion 
rUmboides,  Lacep.  :  Trdchinutxis  rhomboides,  fuicas  and  teraia,  C  and  V.  :  T.  spinosus,  Dekay  :  Lichia  spinosa,  Baird  :  Dohodon 
spinosiw,  Gerard. 

t  Fiiiiiily  PsETToioEi,  BIceker. 
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the  maxilla  reaches  to  below  the  front  edge  or  first  third  of  the  eye.  Angle  of  preopercle  rounded  and  finely- 
serrated.  Greatest  depth  of  preorbital  equals  1/3  of  the  diameter  of  the  eye.  Teef/i— villiform  and  in  niimerous 

rows  in  both  jaws,  present  on  vomer,  palate,  and  tongue.  J'nfS— dorsal  spines  nearly  concealed,  anterior  rays 
elevated  anteriorly.  Pectoral  2/3  as  long  as  the  head.  Ventrals  placed  close  together  like  two  spines,  the  rays 

being  minute.  Anal  of  the  same  form  as  the  dorsal,  its  anterior  portion  as  high  as  the  head  is  long.  Caudal 

rather  deeply  emarginate.  Scales— ahont  120  rows  descend  to  the  lateral-line.  Latercd-h'ne—tormH  a  long  arch becoming  straight  on  free  portion  of  the  tail.     Colours — sUvery,  soft  dorsal  and  anal  tinged  with  black. 
HahitciL—Uccl  Sea,  seas  of  India  and  beyond :  attaining  at  least  9  inches  in  length.  The  specimen 

figured  (from  Madras)  is  6?  inches  in  length. 

2.     Psettus  argenteus,  Plate  LI,  B.  fig.  5. 

CJmtodon  argenteus,  Linn.  Amasn.  Acad,  iv,  p.  249 ;  Bl.  Schn.  p.  230. 
Scoviler  rhomheus,  Forsk.  p.  58  ;  Shaw,  Zool.  iv,  p.  595. 
Gentrogaster  rliomlieus,  Gmel.  Linn.  p.  1338. 
Acantiiopodus  argenteus,  Lacep.  iv,  pp.  558,  559. 
Centropodus  rlwmbeus,  Lacep.  iii,  pp.  303,  304. 
Zeus  kanki-sandaiva,  Russell,  Fish.  Vizag.  i,  p.  47,  pi.  59. 
Psettus  rhambeiis,  Cuv.  and  Val.  vii,  p.  245  ;  Cuv.  Reg.  Anim.  III.  Polss.  pi.  xlii,  f.  2  ;  Bleeker,  Chstod. 

p.  29 ;  Peters,  Wieg.  Arch.  1855,  p.  247. 
Monodadylus  rhomheus,  Griffith  in  Cuv.  An.  King.  Fishes,  pi.  55,  f.  2  ;  Swainson,  Fishes,  ii,  p.  212  ; 

Cantor,  Catal.  p.  172. 

PseUus  argenteus,  Richards.  Voy.  Erebus  and  Terror,  Fishes,  p.  57,  pi.  35,  f.  1-3;  Giinther,  Catal.  ii, 

p.  487;  Day,  Fishes  of  Malabar,  p.  99;  Kner,  Novara  Fische,  p.  164;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871, 

p.  794. 
Monodactylus  argentezis,  Bleeker,  Fish.  Madagascar,  p.  65. 
Nga-pus-soond,  Mugh. ;  Oo-chra-dah,  Andam. 

B.  vi,  D.  ̂ l-^,  P.  17,  V.  ̂ ^3,  A.  ̂ l-^,  C.  17,  L.  1.  W- 

Length  of  head  one-fourth  to  4i,  of  caudal  4i,  height  of  body  Is  in  the  total  lengtli.  %p.9— diameter 
2-!-  in  length  of  head,  1/3  of  a  diameter  from  end  of  snout,  and  1  apart.  Cleft  of  mouth  oblique,  lower  jaw  the 

longer,  the  maxilla  reaches  to  below  the  front  edge  of  the  eye.  Angle  of  preopercle  rather  angular  and  finely 

serrated.  Greatest  depth  of  preorbital  equals  2/7  of  the  diameter  of  the  eye.  Teeth — viUiform  and  in  numerous 

rows  in  both  jaws  :  present  on  vomer,  palatines,  and  tongue.  Fins — anterior  dorsal  rays  elevated,  equalling  1/5 
more  than  those  of  the  anal.  Pectoral  as  long  as  the  head  excluding  the  snout.  Ventrals  placed  close  together 

like  two  spines,  the  rays  being  minute.  Anterior  anal  rays  as  long  as  the  head.  Caudal  emarginate.  Lateral-line — 

makes  a  long,  low  curve,  becoming  straight  nearly  below  the  last  fourth  of  the  dorsal  fin.  Colours — silvery  with 
purplish  reflections,  especially  about  the  anal  fin  :  the  back  is  of  a  yellowish  green,  which  after  death  rapidly 

assumes  a  leaden  hue.  One  rather  wide  black  band  passes  dii-ectly  downwards  from  the  nape  to  the  centre  ot 

the  eye ;  a  second  from  opposite  the  three  first  dorsal  spines  goes  as  far  as  the  opercle.  Some  of  the  dorsal  is 
stained  with  black,  as  is  also  the  anterior  portion  of  the  anal  though  to  a  less  extent.  Pectoral  and  ventral 

colourless  :  caudal  yellow,  with  a  narrow  black  posterior  edge. 
Habitat.— Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond  :  it  attains 

at  least  seven  inches  in  length.  Most  common  in  Malabar  during  the  monsoon  months.  The  specimen  figm-ed 
(life-size)  is  from  Madras. 

Genus,  9 — Piatax,  Cuv.  and  Val. 

BraneMostegals  six :  pseudobranchice.  Body  compressed  and  much  elevated.  Eyes  lateral.  Cleft  of  mouth 

small :  snout  short.  Teeth  setiform,  trilobed  at  their  summits,  some  also  present  on  the  vomer.  A  single  dorsal  fin 

with  from  three  to  seven  spines,  which  are  nearly  hidden  :  anal  with  three  continuous  with  the  rest  of  the  fin  :  ventrals 

well  developed.  Scales  ctenoid,  of  moderate  or  small  size,  extended  on  to  the  vertical  fins.  Lateral-line  unarmed. 
Air-vessel  simple.     Pyloric  appendages  few. 

These  fishes  appear  to  alter  considerably  with  age,  their  anterior  profile  becoming  more  obtuse  and  their 
fins  comparatively  shorter. 

SYNOPSIS  OF  SPECIES. 

1.  Platax  teira,  D.  -^^.^,  A.  ̂ '^,  L.  1.  60-65.  Snout  obtuse,  profile  from  snout  to  above  eyes  vertical. 

Young  with  an  ocular  band  as  wide  as  the  eye,  a  second  from  dorsal  spines  to  between  ventral  and  anal  fins  :  a 
broad  one  covers  the  last  half  of  the  back  and  sides.     Seas  of  India  to  Malay  Archipelago  and  beyond. 

2.  Platax  vespeiiilio,  D.  35=3^  A.  j^'^^,  L.  1.  55.  Snout  not  quite  vertical.  Young  with  a  narrow 

ocular  band  1/3  as  wide  as  eye  :  a  second  "from  dorsal  spines  to  just  before  anal :  another  at  commencement  of 
free  portion  of  tail.     Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

1.    Platax  teira,  Plate  LI,  B.  fig.  4. 

Choetodon  teira,  Forsk.  p.  60,  t.  22  ;  Bl.  t.  199,  f.  1 ;  Gmel.  Linn.  p.  1265 ;  Bl.  Schn.  p.  221 ;  Shaw,  Zool. 
iv,  p.  345,  pi.  48. 

^         ̂   2  H  2 
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Chcetodon  haU  sandaiva,  Russell,  Fish.  Vizag.  i,  p.  68,  pi.  87. 

Platax  teira,  Cuv.  Reg.  Anim. ;  Riipp.  Atl.  I'isclie,  p.  68,  andN.  W.  Fisclie,  pp.  33,  37  ;  Cuv.  and  Val.  vu, 
p.  226;  Cantor,  Catal.  p.  168;  Bleeker,  Chastod.  p.  28;  Jerdon,  M.  J.  L.  and  Se.  18.Jl,  p.  133;  Peters, 

Wieg.  Arch.  18.5.5,  p.  247;  Giinther,  Catal.  ii,  p.  492;  Day,  Fish.  Malabar,  p.  10]  ;  Klunz.  Verh.  z.  b.  Ges. 
Wien,  1870,  p.  123. 

ridtax  Leschenauldi,  Cuv.  and  Val.  vii,  p.  223. 

Flatax  vespeHilio,  Tern,  and  Sclileg.  Fauna  Japon.  Poiss.  p.  83,  pi.  43. 

B.  Yi,  D.  ̂ •^^,  P.  17,  V.  1/5,  A.  ̂ ^-^,  C.  17,  L.  1.  40f. 

The  height  of  the  body,  excluding  the  vertical  fins,  is  rather  more  than,  or  equal  to,  its  length*  escludlng 
the  caudal  fin.  i/z/ts— diameter  about  1/3  of  length  of  head,  rather  above  1  diameter  from  end  of  snout, 

and  li  apart.  Dorsal  profile  more  convex  than  that  of  the  abdomen,  it  is  very  obtuse  from  the  snout  to 

above  the  eyes.  Angle  of  preopercle  rounded  and  entire.  Greatest  depth  of  preorbital  equals  2/3  of 

the  diameter  of  the  eye.  Fwis— anterior  portions  of  dorsal  and  anal  fins  very  prolonged  in  the  young  extending 

(at  6  inches  in  length)  nearly  1/2  the  length  of  the  entii-e  fish  beyond  the  end  of  the  caudal  fin,  and  the  ventral 

to  the  end  of  the  caudal.  These  fins  become  comparatively  much  shorter  as  age  advances.  Caudal  with  its 

central  rays  slightly  prolonged,  making  the  posterior  end  of  the  fin  concave  in  either  half.  Colours— 

in  the  young  grayish,  with  an  ocular  band  about  as  wide  as  the  63-6  passing  downwards  to  the  ventral  fin  :  _a 

second  broad  one  from  the  spines  and  first  few  dorsal  rays  passes  do-miwards  behmd  the  head,  half  going  m 

front  the  other  half  behind  the  pectoral  fin,  and  it  is  lost  between  the  ventral  and  anal :  a  very  broad 

band  passes  from  the  last  2/3  of  the  dorsal  fin  to  the  same  part  of  the  anal  :  a  narrow  band  over  root  of  caudal 

fin.     Fins  black,  exclusive  of  the  pectoral  and  ventral  which  are  yellow  except  at  their  bases.     The  bands 
disappear  with  age.  ,  .     ,        ,,  x      1      1 

In  a  specimen  9  inches  long  the  dorsal,  anal,  and  ventral  fins  have  decreased  m  length  so  as  to  closely 

resemble  the  young  P.  vespeiiiUo,  (PI.  51  A,  f.  5),  but  the  snout  is  more  obtuse  and  the  scales  more  numerous. 

Eahitat.—Sens  of  India  to  the  Malay  Archipelago  and  beyond.     Attaining  at  least  20  inches  in  length. 

Russell  says  their  flavoiu-  is  excellent,  and  Cantor  makes  the  same  remark. 

2.    Platax  vespertilio,  Plate  LI,  A.  fig.  5. 

Chcetodon  vespertlJlo,  Bloch,  t.  199,  f.  2  ;  Gmel.  Linn.  p.  1257;  Bl.  Schn.  p.  228;  Shaw,  Zool.  iv,  p.  344  ; 
Bennett,  Fish.  Ceylon,  p.  5,  pi.  v.  ot     ̂   ,-1      1 

Flatax  vespertilio,  Cuv.  Reg.  Anim. ;  Riipp.  Atl.  Fische,  p.  143,  and  N.  W.  Fisohe,  p.  33  ;  Cantor,  Catal. 

p.  166;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  133;  Peters,  Wieg.  Arch.  1855,  p.  247;  Giinther,  Catal.  u,  p.  489. 
Platax  Oabiiardi,  Cuv.  and  Val.  vii,  p.  216. 
Platax  cjuUulatus,  Cuv.  and  Val.  vii,  p.  227,  pi.  186  {young). 

Platax  Beynaldi,  Cuv.  and  Val.  vii,  p.  219  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  133;  Gunther,  Catal.  11, 

p.  490. 
Platax  aWrpundatus,  Riipp.  Atl.  Fische,  p.  69,  t.  18,  f.  4  (young). 
Platax  Blncldi,  Cuv.  and  Val.  vii,  p.  222  ;  Bleeker,  Chretod.  p.  27. 

Platax  Ehreiibergil,  Cuv.  and  Val.  vii,  p.  221 ;  Rupp.  N.  W.  Fische,  p.  23 ;  Richards.  Ich.  China,  p.  245 ; 
Cuv.  Reg.  Anim.  111.  Poiss.  pi.  42,  f.  1. 

B.  vi,  D.  ̂ =3^,  P.  17,  V.  1/5,  A.  ̂ ^^,  C.  17,  L.  1.  ||. 

The  height  of  the  body,  excluding  the  vertical  fins,  is  rather  more  than  its  length  excluding  the  caudal 

fin.  £i/es— diameter  1/3  of  'length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  The  dorsal  profile more  convex  than  that  of  the  abdomen,  it  is  not  quite  vertical  from  the  occiput  to  the  snout.f  Angle  of 

preopercle  rounded,  and  its  lower  edge  feebly  seiTated.  Fins— the  anterior  portion  of  the  dorsal  fin  is  elevated, 

and  its  height  exceeds  the  length  of  its  base  by  about  1/3  the  distance  between  the  snout  and  its  front  edge. 

Pectoral  nearly  as  long  as  the  head.  Ventral  reaches  to  about  the  middle  of  the  base  of  the  anal  fin,  its  length 

loeino'  nearly  equal  to  the  anterior  portion  of  the  anal,  which  is  4/5  as  high  as  that  of  the  dorsal.  Caudal  sUghtly 

ema?ginate.  Scales—  about  65  rows  descend  to  the  lateral-line,  which  contains  about  65  tubes  :  the  upper  point  of 

the  lateral-line  below  the  base  of  the  first  dorsal  ray  is  at  nearly  the  junction  of  the  upper  and  middle  third  of 

the  height  of  the  body.  C'oZo»rs— brownish,  fins  black,  and  last  two-thirds  of  pectoral  yellow.  In  the  young^ 

there  is°a  narrow  ocular  band+  scarcely  above  1/3  the  width  of  the  orbit,  passing  through  the  eye  to  the  base  of 
the  ventral  fin  :  a  second,  also  narrow,  from  just  anterior  to  the  base  of  the  dorsal,  descends  behind  the  base  of 

the  pectoral  towards  the  anal  :  a  third  is  over  the  commencement  of  the  free  portion  of  the  tail,  and  occasionally a  fourth  at  the  base  of  the  caudal  which  is  yellow. 

I  think  that  Dr.   Gunther  is  correct  in  suggesting  Platax  orhicularis  as  the  adult  of  this  species  (see 

Chcetodon  orhicularis,  Forsk.  p.  59 ;   C.  ;pentacanthus,  Lacep.  iv,  p.  454,  pi.  9,  f  2  ;  Flatax  orhicularis,  Cuv.  and 

*  Bleeker  states  both  dimensions  to  he  equal  :  Gunther,  that  the  height  of  the  body  is  more  than  its  length  :  consequently  it 
may  be  assumed  to  vary  slightly  one  way  or  the  other.  ■     1   .u       ■ 

+  This  becomes  more  pronounced  as  age  adyances,  when  the  profile  from  the  eye  to  the  snout  is  less  vertical  than  in 
young  subjects.  ,  .... 

X  These  bands  gradually  become  detached  from  the  specimen  if  preserved  in  spirit. 
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Val.  vii,  p.  232  ;  Riipp.  Atl.  p.  67,  t.  xviii,  f.  3  ;  Bleeker,  Sumatra,  iv,  p.  81  ;  Giintlier,  Catal.  ii,  p.  490  ;  Klunz. 
Verb.  z.  b.  Ges.  Wien,  1870,  p.  793). 

Habitat. — Red  Sea,  East  coast  of  Africa,  througli  the  seas  of  India  to  the  Malay  Archipelago  and  beyond. 
The  one  figvu-ed  (life-size)  is  from  the  Andamans. 

Genus,  10 — PsENES,  Cm.  and  Val. 

Branchiostegals,  six.  Bodij  compressed  and  elevated,  with  the  frontal  region  swollen.  Eyes  lateral.  Cleft  of 
mouth  shallow,  with  a  short  snout.  A  row  of  fine  teeth  in  the  jaivs,  none  on  the  palate.  Two  dorsal  fins,  the  first 
continuous :  the  second  with  more  rays  and  similar  to  the  anal,  which  last  has  two  or  three  spines  joined  to  the  soft 
portion  of  the  fin:  no  finlets.     Lateral-line  unarmed.     Air-vessel  bifurcated  posteriorly. 

Geographical  distribution. — Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

SYNOPSIS  OF    SPECIES. 

1.  Psenes  Javanicus,  D.  9-10  [  -s^^-jt)  -'^-  tt-toi  ̂ -  1-  55.  Leaden  colour,  with  dark  fins  except  the 
pectoral  which  is  yellow.     Seas  of  India  to  the  Malay  Archipelago. 

2.  Psenes  Indious,  D.  10  |  ti-tsi  ̂ -  A"i  •'-'•  1-  41-43.     Silvery.     Madras,  in  the  sea. 

1.    Psenes  Javanicus,  Plate  LI,  G.  fig.  1. 

Cuv.  and  Val.  ix,  p.  264;  Bleeker,  Maki-.  p.  74,  and  Amboina,  1857,  p.  60;  Giinther,  Catal.  ii,  p.  494. 
B.  vi,  D.  9-10  I  ̂1^,  P.  19,  V.  1/5,  A.  ̂ ?^,  C.  17,  L.  1.  55,  L.  tr.  15/18. 

Length  of  head  1/4,  of  pectoral  1/6,  of  caudal  1/4,  height  of  body  1/3  of  the  total  length.  Eyes — diameter 
1/3  of  length  of  head,  1/2  a  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Dor.sal  profile  elevated, 
especially  above  the  nostrils.  Body  compressed.  Lower  jaw  the  longer.  Cleft  of  mouth  very  oblique, 

commencing  opposite  the  middle  or  upper  thii-d  of  the  front  edge  of  the  eye  :  the  maxilla  reaches  to  below  the 
first  third  of  the  eye.  Teeth — in  a  single  row  of  comparatively  large  ones  in  either  jaw,  palate  edentulous. 
Fins — the  first  dorsal  commences  above  the  hind  edge  of  the  opercle,  the  spines  are  weak,  the  third  being  the 
longest  and  equal  to  the  anterior  dorsal  rays  or  2/5  the  height  of  the  body,  the  interspinous  membrane  deeply 
emarginate.  Second  dorsal  highest  anteriorly,  the  upper  margin  of  its  fin  rather  concave.  Pectoral  rather 
pointed.  Ventral  1/3  shorter  than  the  pectoral,  and  almost  reaching  to  the  base  of  the  anal  fin.  Caudal  deeply 

lunated.  Scales — small  and  cycloid.  Lateral-line — nearly  straight.  Colours — generally  leaden,  dorsal  and 
.  anal  fins  black.     Pectoral  yellow.     Caudal  vrith  a  yellowish  tinge. 

Psenes  auratus,  Cuv.  and  Val.  ix,  p.  264,  has  the  same  number  of  spines  and  rays,  but  the  eye  is  said  to 
be  a  little  larger.  M.  Dussumier  observed  that  the  body  is  of  a  golden  yellow,  tinged  with  greenish  on  the 
snout.  The  fins  greenish,  except  the  pectoral,  which  is  yellow.  The  specimens  were  up  to  5  inches  (French)  in 
length. 

Sabitat. — Madras,  in  the  sea  where  it  is  not  uncommon,  but  the  largest  specimen  I  obtained  (October, 
1867)  was  4^  inches  in  length. 

2.     Psenes  Indicus,  Plate  LIV,  fig.  2. 

Cubiceps  Lidicus,  Day,  Proc.  Zool.  Soc.  1870,  p.  690. 

B.  vi,  D.  10  I  t^It^,  p.  23,  V.  1/5,  A.  ̂ ,  C.  18,  L.  1.  41-43. 

Length  of  head  3^  to  3i,  of  caudal  4^  to  5,  height  of  body  2f  to  2|  in  the  total  length.  Eyes — diameter 
21  to  3  in  length  of  head,  1/3  to  1/2  of  a  diameter  from  end  of  snout,  and  about  1  apart.  Abdominal  profile 
rather  more  convex  than  that  of  the  back,  body  compressed  :  snout  short.  Lower  jaw  the  longer,  the  maxilla 
reaches  to  below  the  front  edge  of  the  eye.  Cleft  of  mouth  equals  half  its  gape.  Preopercle  entire  :  opercle 
ending  in  a  rounded  point  and  spineless.  Teeth— in  a  fine  single  row  in  either  jaw.  Fins — dorsal  spines  feeble, 
from  the  second  to  the  fifth  subequal  in  length,  1/3  higher  than  the  soft  dorsal  fin.  Pectoral  as  long  as  the  head 
excluding  the  snout.  Ventral  reaches  above  half  way  to  the  anal,  the  spines  of  which  last  are  low.  Caudal 
deeply  forked.  Scales — very  deciduous  :  some  extended  on  to  soft  dorsal,  anal,  and  caudal  fins.  Lateral-line — 

on  a  row  of  plate-like  scales,  the  tubes  are  branched  posteriorly.  Colours — silvery,  with  a  pui-pHsh  gloss. 
Spinous  dorsal  rather  dark  in  its  upper  part. 

Habitat. — Madras,  where  several  specimens  were  captured  in  the  sea  (up  to  4|  inches  in  length)  during 
the  month  of  October. 

Genus,  11 — Equula,*  Cuv.  and  Val. 
Leiognathus,  Lacep.f 

Branchiostegals  from  five  to  six :  pseudobranchicB.  Body  oblong  or  elevated  and  strongly  compressed.  Eyes 
lateral.     Mouth  very  protractile.     Lower  edge  of  preopjercle  serrated.     Minute  teeth  of  equal  size  in  the  jaws,  some- 

•  Fishes  of  this  Genns  are  termed  Caraputty  in  Madras,  and  are  eaten  salted  by  natives  who  are  suffering  from  malarious 
fevers.     At  Akyab  they  are  called  Nga^da^i-gah. 

t  In  Cut.  and  Val.  it  is  observed  that  this  Generic  terra  was  given  under  the  supposition  of  the  jaws  being  toothless,  but  as 
they  are  invarialjly  toothed  it  is  inadmissible. 
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times  in  a  sinrjJe  row ;  folate  edentulous.  A  single  dorsal  fin,  having  less  spines  (8-10)  titan  rays  (15-17)  :  anal 
vfith  three  spines  continuous  with  the  soft piortion,  which  has  less  rays  (13-14)  than  the  soft  dorsal:  no  finlets :  ventrals 
thoracic.  Scales  small,  cycloid,  and  sometimes  deciduous.  Lateral-line  unarmed,  usually  complete,  hut  in  some 
species  ceasing  beneath  the  middle  or  end  of  the  dorsal  fin.  Air-vessel  terminating  anteriorly  in  two  Iwrns.  Pyloric 
appendages  few. 

The  species  included  in  this  Genus  are  vcrj  similar  one  with  another,  but  are  chiefly  to  be  dis- 
tinguished by  the  following  points.  The  comparative  lengtli  of  the  head  and  height  of  the  body  to  that  of  the 

total  leng-th.  Like-n-ise  the  length  of  the  dorsal  and  anal  sjnnes.  (The  length  given  of  these  spines  in  the 
following  species  is  comparative,  as  they  are  liable  to  consideraljle  variation.)  Whether  the  supraorbital  edge  is 

smooth  or  serrated.  If  the  breast  and"  chest  are  scaled  or  scaleless.*  If  the  teeth  are  in  one  or  more  rows. 
"WTiilst  some  have,  others  have  not,  a  black  blotch  on  the  spinous  dorsal  fin. 

Geographical  distribution. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

Uses.  — These  small  fish  are  extensively  sun-dried  in  India.  The  salt  tax  renders  refined  salt  too  expensive 
to  be  employed  in  fish-curing  by  the  poorer  classes,  or  the  value  of  the  article  would  be  beyond  the  reach  of  the 

consumers.  It  is  also  illegal  (except  along  a  portion  of  the  Western  coast)  to  collect  salt  earth  for  preserving  fish. 

Consequently,  as  a  rule,  fish  have  to  be  consumed  fresh,  or  if  preserved,  are  mostly  only  sun-dried.  These  thin 
and  bony  forms  are  soaked  in  sea  water  (which  is  sometimes  partially  evaporated  previously)  and  dried  in  the 
open  air.  Of  course,  being  only  very  slightly  cured,  they  rapidly  become  putrid,  or  at  a,ny  rate  greatly 
deteriorate  in  moist  weather,  and  if  consumed  during  the  monsoon  months,  are  liable  to  set  up  visceral  irritation 
as  diarrhoea  and  dysentery. 

SYNOPSIS  OF  SPECIES. 

1.  Equida  edentula.  Length  of  head  1/4,  height  of  body  half  to  1\  in  the  total  length.  Supraorbital 
edge  serrated.  No  scales  on  chest.  No  black  mark  on  dorsal  fin.  Red  Sea,  seas  of  India  to  the  Malay  Archi- 

pelago and  beyond. 
2.  Equida  Dussumieri.  Length  of  head  4j,  height  of  body  1\  in  the  total  length.  Supraorbital  edge 

not  serrated.     No  scales  on  chest.     No  black  mark  on  dorsal  fin.     Seas  of  India  to  the  Malay  Archipelago. 

3.  Equula  splendens.  Length  of  head  one-fourth,  height  of  liody  'i\  to  2|  in  the  total  length.  Supra- 
orbital edge  coarsely  serrated.  Scales  on  chest.  A  deep  black  blotch  on  spinous  dorsal.  Red  Sea,  seas  of  India 

to  the  Malay  Archipelago. 
4.  Equula  daura.  Length  of  head  4|,  height  of  body  3f  in  the  total  length.  Supraorbital  edge  not 

serrated.     No  scales  on  chest.     Upper  half  of  spinous  dorsal  black.     Seas  of  India  to  the  Malay  Archipelago. 
5.  Equula  bindus.  Ventral  fin  very  short.  Upper  half  of  spinous  dorsal  orange,  with  a  narrow  black 

basal  edging.     Coromandel  coast  of  India. 
6.  Equula  Blochii.  Length  of  head  4|,  height  of  body  2f  to  3j  in  the  total  length.  Supraorbital  edge 

serrated.     Chest  scaled.     A  brown  blotch  over  the  nape.     Seas  of  India. 
7.  Equula  brevirostris.  Length  of  head  4i,  height  of  body  2f  in  the  total  length.  Supraorbital  edge 

serrated.     Chest  scaleless.     A  brown  blotch  over  the  nape.     Seas  of  India. 
8.  Equula  lineolata.  Length  of  head  4^,  height  of  body  2|  in  the  total  length.  Supraorbital  edge  not 

serrated.     Chest  scaled.     No  black  blotch  on  spinous  dorsal. 

9.  Equula  insidiatrix.  Length  of  head  fi-om  4f  to  one-fifth,  height  of  body  from  2i  to  2f  in  the  total 
length.  Supraorbital  edge  finely  serrated.  Chest  scaled.  A  black  blotch  on  upper  portion  of  spinous  dorsal  : 
back  with  rows  of  spots.     Seas  of  India  to  the  Malay  Archipelago. 

10.  Equula  ruconius.  Length  of  head  4i,  height  of  body  one-half  of  the  total  length.  Supraorbital  edge 
serrated.  Scales  very  deciduous,  much  larger  than  in  the  last  species.  Vertical  blackish  streaks  on  back  : 
a  black  blotch  on  spinous  dorsal.     Seas  of  India  to  the  Malay  Arcliipelago. 

11.  Equula  fasciata.  Length  of  head  1/4,  lieight  of  body  2/5  of  the  total  length.  Supraorbital  edge  not 
serrated.     Chest  scaleless.     No  black  blotch  on  spinous  dorsal.     Seas  of  India  to  the  ilalay  Archipelago. 

12.  Equula  oblonga.  Lengtli  of  head  4  to  4i,  height  of  body  3^  to  4  in  the  total  length.  Supraorbital 
edge  not  serrated.  Chest  scaleless.  No  black  blotch  on  spinous  dorsal.  Seas  of  India  to  the  Malay  Archi- 
pelago. 

1.     Equula  edentula,  Plate  LIl,  fig.  1. 
Scomber  edentulus,  Bl.  t.  428 ;  Bl.  Schn.  p.  36. 
Scomber  equida,  Forsk.  p.  58;  Bl.  Schn.  p.  36;  Shaw,  Zool.  iv,  p.  587. 
Centrogaster  equula,  Gmel.  Linn.  p.  1337. 
Zeus  tottah  karah,  Russell,  Fish.  Vizag.  i,  p.  49,  f.  52. 
Ccesio  equulus,  Lacep.  iii,  pp.  85,  90. 
Leiognathus  argenteus,  Lacej).  iv,  pp.  448,  449. 
Equula  ensifera,  Cuv.  and  Val.  x,  p.  66 ;  Bleeker,  Makr.  p.  80. 

*  The  chest  beinj;  scaleless  may  occasionally  be  due  to  the  specimen  being  immature.  Sometimes  the  skin  is  quite  smooth 
after  the  scales  have  been  rubOed  off.     It  may  be  that  their  presence  or  absence  has  no  sjiecific  value. 
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Eqmda  cahalla,  Cuv.  and  Val.  x,  p.  73 ;  Riipp.  N.  W.  Fisclie,  p.  51 ;  Cantor,  Catal.  p.  146 ;  Jerdon, 
M.  J.  L.  and  Sc.  1851,  p.  138  ;  Gunther,  Catal.  ii.  p.  4'J9 ;  ?  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  407. 

Equula  edentula,  Gunther,  Catal.  ii,  p.  498  ;  Day,  Fish.  Malabar,  p.  103  ;  Kner,  Novara  Fische,  p.  IGG ; 
Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  467. 

Equula  ruconius.  Day,  P.  Z,  S.  1869,  p.  .302  (not  H.  B.). 
Leiognathus  edentulus,  Bleeker,  Arou,  1873,  p.  3. 
Tanka  chandee,  Ooriah  :  Nga-hpee-ma,  Burm. 

B.  V,  D.  T5?To,  P-  20,  V.  1/5,  A.  ̂ ,  C.  17,  L.  1.  GO. 

Lentrth  of  head  1/4,  of  caudal  1/4,  height  of  body  1/2  to  two  and  a  fourth  of  the  total  length.  Eyes — 
diameter  1/3  of  length  of  head,  about  1  diameter  from  end  of  snout,  and  also  apart.  Dorsal  profile  rather  more 
convex  than  that  of  the  abdomen  :  snout  obtuse.  Interorbital  cavity  anteriorly  rather  wide,  not  quite  twice  as 
long  as  broad.  A  pair  of  small  spines  at  the  anterior-superior  angle  of  the  orbits  :  the  distance  between  the 
outer  edges  of  the  spines  on  the  orbits  in  the  young  equal  2/5  of  the  length  of  the  head,  in  the  adult  1/3  of  the 
same  distance  :  supraorbital  edge  minutely  serrated.  The  maxilla  reaches  to  below  the  front  edge  of  the  eye. 

Lower  edge  of  preopercle  very  finely  serrated.  'Mandible  very  concave.  Teeth — fine.  Fins — dorsal  spines 
moderately  strong,  the  second  is  arched,  compressed,  and  nearly  equal  to  3/4  the  length  of  the  head,  or  1/6  of 
the  total  length  :  the  third  and  fourth  spines  anteriorly  serrated  in  their  lower  j^ortions.  Pectoral  as  long  as  the 
head  excluding  the  snout.  Ventral  nearly,  or  in  the  young  quite,  reaches  to  the  anal.  The  length  of  the  second 
anal  spine  equals  that  of  the  head  behind  the  middle  of  the  eyes,  or  even  a  little  more,  the  third  spine  is  rather 
strongly  serrated  anteriorly  in  its  lower  half.  Scales — small,  but  distinct,  except  on  the  chest  or  breast,  and  to 
a  little  above  the  base  of  the  pectoral  fin,  in  which  localities  they  are  absent  or  indistinct  :*  a  large  scale  at  the 
base  of  the  ventral  fin.  Lateral-line — in  about  GO  tubes,  it  first  cui-ves  upwards,  its  highest  point  being  below  the 
third  dorsal  spine,  then  it  arches  to  below  the  end  of  the  dorsal  fin.  Free  portion  of  the  tail  about  as  long  as 

high.  Colours — silvery,  grayish  along  the  lateral-line  :  fine  vertical  lines  from  the  back  down  the  sides  :  the  soft 
dorsal  stained  with  gray  on  its  upper  edge :  base  of  pectoral  stained  gray. 

Large  specimens,  as  at  8  inches  in  length,  have  the  height  of  the  body  If  of  the  total  length,  the  eye  is 
2/7  of  the  length  of  the  head,  and  1^  diameters  from  the  end  of  snout.  In  one  specimen  the  second  dorsal  spine 
is  1/4  longer  than  the  head.    It  is  termed  Soorookoo  nam  kare,  Tam.    Jerdon,  I.  c. 

Hahitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond  :  attaining  10  inches  and  more  in 
length  :  it  ascends  rivers  far  above  tidal  reach,  but  only  apparently  whilst  young. 

2.  Equula  Dussumieri,  Plate  LII,  fig.  2. 

Cuv.  and  Val.  x,  p.  77,  pi.  283 ;  Cuv.  Reg.  An.  Bl.  Poiss.  pi.  62,  f.  1 ;  Swainson,  Fishes,  ii,  p.  250  ; 
Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  138 ;  Giinther,  Catal.  ii,  p.  500. 

B.  V,  D.  -,\,  P.  21,  V.  1/5,  A.  „»T5-  C.  17,  L.  1.  65. 

Length  of  head  4^,  of  caudal  4^,  height  of  body  2*  in  the  total  length.  Eyes — diameter  2/5  of  length  of 
head,  3/4  of  a  diameter  fi-om  end  of  snout,  and  1  apart.  Dorsal  and  abdominal  profiles  equally  convex. 
Interorbital  cavity  anteriorly  rather  broad,  and  not  twice  as  long  as  wide.  A  pair  of  small  spines  at  the 
anterior-superior  angle  of  the  orbit.  The  distance  between  the  two  outer  spines  is  2|  in  the  length  of  the  head. 
Orbital  margin  not  serrated.  The  maxilla  reaches  to  below  the  first  third  of  the  eye.  Mandibles  interiorly  slightly 
cohcave.  Lower  margin  of  preopercle  rather  strongly  serrated.  Teeth — fine,  and  in  several  rows  in  both  jaws. 
Fins — the  second  dorsal  spine  almost  straight  and  as  long  as  the  head  excluding  the  snout,  or  1/5  of  the  total 
length,  the  third  nearly  as  long,  the  front  edge  of  both  third  and  fourth  spines  serrated  in  their  lower 
portion.  Pectoral  as  long  as  the  head  excluding  ohe  snout.  Ventral  does  not  quite  reach  the  anal.  Second 
anal  spine  rather  weak,  it  equals  the  length  of  the  head  behind  the  first  third  or  middle  of  the  eye,t  third  anal 
spine  a  little  shorter  than  the  second  and  serrated  anteriorly.  Caudal  forked.  Scales — small  but  distinct, 
except  on  the  breast  and  chest,  which  are  scaleless.  A  moderately  strong  scale  at  the  base  of  the  ventral. 

I/ateral-line — in  tubes  which  anteriorly  are  distinct,  but  posteriorly  run  into  one  another.  Colours — silvery, 
no  black  spot  on  dorsal  fin  :  base  of  pectoral  dark,  sometimes  black.  Dark  and  narrow  vertical  lines  pass  from 
the  back  over  the  lateral-line. 

Termed  Veri  kare,  Tamil.  Jerdon,  I.  c. 

Hahitat. — Seas  of  India  to  the  Malay  Archipelago  ;  attaining  at  least  8  inches  in  length. 

3,  Equula  splendens,  Plate  LII,  fig.  3. 

Zeus  goomorah  harah,  Russell,  Fish.  Vizag.  i,  p.  48,  pi.  61. 
Equula  splendens,  Cuv.  Reg.  Anim.  ;  Cantor,  Catal.  p.  149  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  138; 

Kner,  Novara  Fische,  p.  168  ;  Peters,  Mon.  Akad.  Berlin,  1868,  p.  262  ;  Day,  Fish.  Malabar,  p.  104  ;  Klunz. 
Verh.  z.  b.  Ges.  Wien,  1871,  p.  467. 

*  Russell's  figure,  pi.  6.3,  termed  Equula  coma.  C.V.  is  a  Gazsa.    Russell  distinctly  remarks  "  The  teeth  larger  than   in  the 
former  (E.  €ahaUa=E.  edentulai  and  somewhat  curved." 

f  In  a  sjjccina'ii  5^  inches  long. 
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Eqimla  gomorah,  Cuv.  and  Val.  x,  p.  80  ;  Eupp.  N.  W.  Fisclie,  p.  51  ;  Bleeker,  Makr.  p.  82. 
Equula  cahalla,  Bleeker,  Oost-Jara,  (not  C.  V.) 
Leiognathus  splendens,  Bleeker,  Arou,  1873,  p.  2. 

B.  V,  D.  -fs,  P.  17,  V.  1/5,  A.  J  ,  C.  17,  L.  1.  55-GO. 

Length  of  head  one-fom-th,  of  caudal  4^,  height  of  body  2^  to  2i  in  the  total  length.  Etjes — diameter 
1  /3  of  length  of  head,  nearly  1  diameter  from  end  of  snout,  and  also  apart.  Dorsal  profile  much  more  convex 

than  that  of  the  abdomen.  .Snout  obtuse.  Interorbital  cavity  nearly  t-wice  as  long  as  wide.  A  pair  of  fine 
spines  at  the  anterior-superior  angle  of  the  orbit,  and  which  are  sometimes  bifurcated,  the  distance  between 
the  bases  of  the  outer  orbital  spines  equals  one-third  of  the  length  of  the  head.  Supra-orbital  edge  rather  coarsely 
serrated.  The  maxilla  reaches  to  below  the  middle  of  the  eye.  Lower  preopercular  edge  strongly  serrated. 

]\Iandibles  slightly  concave.  Teeth — in  a  single  row  in  either  jaw.  F/jis— dorsal  spines  strong,  the  second 
equals  about  1/3  of  the  height  of  the  body,  the  third  is  strongly  serrated  along  the  anterior  edge  of  its  lower 
third,  the  fourth  and  fifth  are  also  serrated.  Pectoral  as  long  as  the  head  excluding  the  snout.  Ventral  spine 
strong,  the  fin  nearly  reaches  the  base  of  the  anal  :  second  anal  spine  strong,  equalling  about  1/3  of  the  height 

of  the  body,  the  third  serrated  anteriorly  along  its  lower  third.  Caudal  deeply  forked.  Scales — distinct,  in 

irregular  rows,  and  extended  over  the  breast  and  chest :  a  large  one  at  base  of  ventral  fin.  Lateral-line — 
consisting  of  60  or  70  short  tubes,  and  does  not  quite  reach  the  base  of  the  caudal  fin.  Colours  —silvery,  with 
a  deep  black  blotch  in  the  upper  half  of  the  spinous  dorsal :  a  black  mark  over  snout  :  axilla  dark,  and  the  base 
of  the  pectoral  black  posteriorly. 

It  is  termed  Kidli  hare.  Tarn.,  Jerdon,  I.  c. 

Habitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  ;  attaining  at  least  5  inches  in  length. 

4.    Equula  daura,  Plate  LII,  fig.  4. 

Ze^ts  dacer  l-araJi,  Russell,  Fish.  Vizag.  i,  p.  51,  pi.  65. 
Equula  daura,  Cuv.  Reg.  Anim. ;  Cantor,  Catal.  p.  150;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  138 ;  GiJnther, 

Catal.  ii,  p.  502  ;  Day,  Fish.  Malabar,  p.  105. 
Eqimla  dacer,  Cuv.  and  Val.  x,  p.  83  ;  Bleeker,  Makr.  p.  81. 
Equula  hrevirostris,  Bleeker,  Batav.  and  Oost-Java  (not  Cuv.  and  Val.). 
B.  V,  D.  TT?T^,  P.  20,  V.  1/5,  A.  ,V,  C.  17. 

Length  of  head  4J,  of  caudal  4^,  height  of  body  2f  in  the  total  length.  i?;/es— diameter  1/3  of  length  of 
liead,  1  diameter  from  end  of  snout,  and  nearly  1  apart.  Dorsal  profile  slightly  more  convex  than  that  of  the 

abdomen.  Interorbital  cavity  a  little  more  than  twice  as  long  as  wide.  A  paii-  of  very  small  spines  at  the 
anterior-superior  angle  of  the  orbit.  Distance  between  the  outer  margins  of  orbital  spines  equals  2/5  of  _  the 
length  of  the  head.  Orbital  edge  not  serrated.  The  maxilla  reaches  to  below  the  front  edge  of  the  eye.  Mandibles 

slightly  concave  :  lips  thick.  Lower  preopercular  margin  finely  serrated.  Teeth — fine.  Fins— dorsal  spines  of 
moderate  strength,  the  second  equal  to  nearly  1/2  the  height  of  the  body,  the  third  is  slightly  serrated 
anteriorly  near  its  base.  Pectoral  as  long  as  the  head  excluding  the  snout.  Ventral  does  not  reach  the  anal. 

Anal  spines  comparatively  weak,  the  second  equals  3/10  of  the  height  of  the  body,  the  thii'd  is  serrated 
anteriorly  in  its  lower  third.  Caudal  forked.  ScalessmaW  but  distinct,  none  on  breast  or  chest  :  anelongated 
one  at  base  of  ventral.  Lateral-line — in  about  60  short  tubes,  placed  on  rounded  plate-like  scales ;  it  does  not 
extend  on  to  the  caudal  fin.  Free  portion  of  the  tail  as  long  as  high.  Colours — silvery,  with  a  golden  stripe 
along  the  side.  A  dark  line  along  the  base  of  the  dorsal :  a  darkish  triangular  spot  between  the  occiput  and 
dorsal  fin :  upper  half  of  spinous  dorsal  black  from  the  second  to  the  fifth  spines. 

It  is  termed  Bama  hare,  Tam.,  Jerdon,  L  c. 

Uahitat. — Ceylon  and  Coroniandel  coast  to  the  Malay  Archipelago  ;  attaining  at  least  5  inches  in  length. 
The  specimen  figured  (life-size)  is  from  Madras. 

5.    Equula  bindus. 
Zeus  hindoo-karah,  Russell,  Fish.  Vizag.  i,  p.  50,  pi.  64. 
Equida  bindus,  Cuv.  and  Val.  x,  p.  78;  ?  Cantor,  Catal.  p.  148  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  138. 

B.  iv,  D.  ■,%,  P.  15,  V.  1/5,  A.  tV. 

Length  of  head  4^,  of  caudal  4|-,  height  of  body  2|  in  the  total  length.  Abdominal  profile  more  convex 
than  the  dorsal,  which  is  rather  concave  over  the  orbits.  Fins — second  dorsal  spine  equal  to  about  1/3  of  the 
height  of  the  body.  Ventrals  short,  scarcely  reaching  half  way  to  the  anal  (Russell  did  not  detect  any 

spine  in  them.)  Second  anal  spine  weaker  and  a  little  shorter  than  the  second  dorsal  one.  Colours — silvery- 
olive  over  the  nape,  fins  hyaline,  the  upper  third  of  the  spinous  dorsal  orange  edged  inferiorly  with  black. 

Amongst  Sir  W.  Elliot's  figures  of  Indian  Fishes,  is  one  marked  by  Jerdon  as  belonging  to  this  species, 
and  its  proportions  and  colours  are  very  similar  to  Equula  bindoides,  Bleeker,  Makr.  p.  375  and  p.  83  ;  Gimther, 
Catal.  ii,  p.  501  ;  Kner,  Novara  Fische,  p.  168. 

Sir  W.  Elliot's  fish  is  termed  Tatnam  hare,  Tam.  Unfortunately  I  have  mislaid  my  specimens,  so  am 
unable  to  give  a  full  description. 

Habitat. — Coromandel  coast. 
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6.     Equula  Blochii,  Plate  LII,  fig.  5. 
Zeus  notatus,  (Bloch,  MSS.)  Cuv.  and  Val. 
Equula  Blochii,  Cuv.  and  Val.  s,  p.  84 ;  Day,  Fish.  Malabar,  p.  105. 

B.  V,  D.  ̂ ,  P.  18,  V.  1/5,  A.  A,  C.  17. 

Length  of  head  4-1-,  of  caudal  4f  to  5,  height  of  body  2|  to  3^  in  the  total  length.  Eyes — diameter 
1/3  of  length  of  head,  1  diameter  from  end  of  snout,  from  3/4  to  1  apart.  Dorsal  profile  rather  more  convex 
than  that  of  the  abdomen,  a  slight  concavity  over  the  occiput,  the  snout  is  rather  pointed  and  not  truncated. 

Upper  sui'face  of  orbit  serrated,  which  serrations  appear  to  become  obsolete  in  some  old  specimens  :  a  pair  of 
small  spines  at  its  anterior-superior  angle,  the  distance  between  the  outer  edges  of  the  supraorbital  spines  equals 
2/5  of  the  length  of  the  head.  The  posterior  margin  of  the  maxilla  reaches  to  below  the  first  third  or  middle  of 
the  eye.  Lower  edge  of  preopercle  strongly  serrated.  Cavity  on  upper  surface  of  head  at  least  twice  as  long  as 
wide.  Teeth — in  a  single  row  in  the  jaws.  Fins — dorsal  spines  of  moderate  strength,  the  second  rather  the 
longest,  and  equal  or  nearly  equal,  to  1/2  the  height  of  the  body,  the  third  and  fourth  serrated  anteriorly  in  their 
lower  halves.  Pectoral  as  long  as  the  head  excluding  the  snout.  Ventral  reaches  to  the  anal.  Second  anal 

spine  2i  in  the  height  of  the  body  :  the  third  finely  serrated  anteriorly.  Scales — on  body  (except  base  of 
pectoral  fin),  breast,  and  chest :  a  rather  large  one  at  base  of  ventral.  Lateral-line — in  about  GO  tubes,  situated 
on  rounded  scales.  Colours — sUvery,  with  a  dark  brown  blotch  over  the  nape,  and  a  black  mark  in  the  upper 
half  of  the  spinous  dorsal  fin  from  the  third  to  the  sixth  spines.  Vertical  zig-zag  yellow  lines  on  the  back  and 
sides,  which  fade  soon  after  death  :  base  of  pectoral  posteriorly  dark  coloured. 

Sahitat. — Seas  of  India,  where  it  is  common.  I  have  it  from  Bombay,  Malabar,  Madras,  Calcutta,  and 
Akyab,  and  many  young  from  the  Sunderbunds.     The  specimen  figured  (life-size)  is  from  Bombay. 

7.    Equula  brevirostris. 
Cuv.  and  Val.  x,  p.  84  (not  Blacker,  Batav.  and  Oost  Java). 

B.  V,  D.  J-,  P.  18,  V.  1/5,  A.  A,  C.  17. 

Length  of  head  4i,  of  caudal  4-1-,  height  of  body  2f  in  the  total  length.  Eyes — diameter  nearly 
2f  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Body  oval,  dorsal  and  abdominal 
profiles  equally  convex  :  snout  pointed,  not  obtuse  except  just  at  its  anterior  extremity.  Interorbital  cavity 
nearly  twice  as  long  as  broad.  A  pair  of  well  developed  spines  at  the  anterior-superior  angle  of  the  eye ; 
supraorbital  edge  finely  serrated.  The  distance  from  the  external  sides  of  the  bases  of  the  orbital  spines  equals 
1/2  the  length  of  the  head.  The  maxilla  reaches  to  below  the  first  third  of  the  eye  :  lower  jaw  very  concave 
inferiorly.  Lower  limb  of  preopercle  finely  serrated.  Teeth — in  a  single  fine  row  in  either  jaw.  Fins — dorsal 
spines  moderately  strong  and  compressed,  the  second  equals  4/9  (sometimes  1/3)  of  the  height  of  the  body  :  the 
third  is  strongly  serrated  in  its  lower  half,  whilst  the  fourth  is  in  its  lower  fourth.  Pectoral  as  long  as  the  head 
excluding  the  snout.  Ventral  reaches  2/3  of  way  to  the  anal.  Second  anal  spine  2/5  of  height  of  body,  the 
third  is  strongly  serrated  in  its  lower  half.  Caudal  forked.  Free  portion  of  tail  as  high  at  its  base  as  it 
is  long.  Scales — extended  over  body,  but  not  on  breast  or  chest.  Lateral-line — in  from  58  to  64  distinct  tubes, 
and  not  quite  reaching  to  the  base  of  the  caudal  fin.  Colours — an  oval  black  blotch  on  the  upper  half  of  the 
spinous  dorsal  fin,  from  the  third  to  the  seventh  spines  (it  is  sometimes  very  faint),  and  a  dark  brown  transverse 
blotch  across  the  nape  of  the  neck.  Pectoral  posteriorly  black  at  its  base.  A  narrow  yellow  band  passes  from 
above  the  eye  to  the  centre  of  the  base  of  the  caudal  fin. 

There  are  two  Indian  Equula' s  (?  species)  very  similar,  the  one  described  above,  E.  brevirostris,  which  is 
destitute  of  scales  on  the  breast  and  chest,  but  which  is  otherwise  similar  to  the  second  or  E.  Blochii.  The  latter 
was  described  from  a  stufied  specimen  still  at  Berlin,  and  they  may  prove  to  be  varieties  of  the  same  species. 

E.  nuchalis,  Tem.  and  Schleg.  is  very  similar,  but  the  dorsal  and  anal  spines  appear  to  be  usually  shorter, 
but  this  again  is  subject  to  considerable  variation.  Dr.  Hubrecht  at  Leyden  having  kindly  examined  the  tj^e, 
observes  that  the  breast  and  chest  are  apparently  scaleless :  still  microscopic  scales  may  perhaps  exist  partly 
hidden  in  the  integument. 

Habitat. — Seas  of  India  to  China  :  attaining  at  least  4|  inches  in  length. 

8.    Equula  lineolata,  Plate  LI,  C.  fig.  3. 

Cuv.  and  Val.  x,  p.  86 ;  Bleeker,  Makr.  p.  83 ;  Giinther,  Catal.  ii,  p.  502. 

B.  V,  D.  tL,  p.  19,  V.  1/5,  A.  ̂ ,  C.  17. 

Length  of  head  45-,  of  caudal  4f ,  height  of  body  2J  in  the  total  length.  Eyes — diameter  1/3  of  length 
of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Body  of  an  oblong  form,  with  the  dorsal  and  abdominal 
profiles  equally  convex,  a  slight  concavity  over  the  occiput.  Interorbital  cavity  at  least  twice  as  long  as  wide. 
A  pair  of  minute  spines  over  the  anterior  third  of  the  orbit,  and  the  distance  between  their  outer  margins  equals 
3i  in  the  length  of  the  head :  supraorbital  edge  serrated  or  only  a  little  rough  to  the  feel.  MaxUla  reaches  to 
below  front  third  of  the  eye  :  inferior  edge  of  mandible  very  slightly  concave.  Lower  edge  of  preopercle 
minutely  serrated.  Teeth — fine  and  in  a  single  row.  Fins — dorsal  spines  weak,  the  second  arched,  and  equal 
to  2  or  2^  in  the  height  of  the  body,  the  third  and  foui-th  anteriorly  serrated  in  their  lower  halves.  Pectoral  as 
long  as  the  head  excluding  the  snout.     Ventral  does  not  quite  reach  the  anal.     Second  anal  spine  arched. 
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1/3  to  2/5  of  the  height  of  the  body,  its  thii-d  spine  anteriorly  serrated.  Caudal  forked.  Scales— small  but 
distinct,  present  on  breast  and  chest.  Lateral-line — becomes  lost  at  nearly  the  end  of  the  free  portion  of  the 
tail :  it  consists  of  above  60  tubes  placed  on  a  row  of  plate-like,  rounded  scales.  Colours — silvery,  with  vertical 
zigzag  lines  passing  dowTi  the  back  :  base  of  pectoral  posteriorly  black  :  upper  edge  of  dorsal  darkish. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.    The  specimen  figured  (life-size)  is  from  Madras. 
9.  Equula  insidiatrix,  Plate  LI,  C.  fig.  5. 

Zens  iiisidiator,  Bloch,  t.  cxcii,  f.  2,  3 ;  Gmel.  Linn.  p.  1221 ;  Bl.  Schn.  p.  95 ;  Shaw,  Zool.  iv,  p.  284, 
pi.  41  ;  Lacep.  iv,  pp.  572,  574. 

Equula  insidiatrix,  Cuv.  and  Val.  x,  p.  98;  Cantor,  Catal.  p.  151 ;  Bleeker,  Makr.  p.  84;  Jerdon,  M.  J. 
L.  and  Sc.  1851,  p.  138 ;  Peters,  Mon.  Akad.  Berlin,  1868,  p.  262  ;  Giinther,  Catal.  ii,  p.  504 ;  Day,  Fish 
Malabar,  p.  102. 

Paarl  coorchee,  Mai. 

B.  V,  D.  ̂ |:f^,  P.  18,  V.  1/5,  A.  A,  C.  17. 

Length  of  head  from  4f  to  5,  of  caudal  5,  height  of  body  from  2i  to  2|  in  the  total  length.  The 
young  are  much  more  elongated.  %es— diameter  2^  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout, 
and  3/4  to  1  apart.  Abdominal  proiile  more  convex  than  the  dorsal  one.  Premaxillaries  very  protractile,  the 
length  of  their  hind  limb  equalling  1/8  of  that  of  the  total  length :  and  when  fully  protracted  the  mouth  remains 
directed  somewhat  upwards,  when  closed  the  mandible  is  almost  vertical  and  not  concave.  Interorbital  cavity 
triangular.  The  middle  third  of  the  supraorbital  edge  finely  serrated.  One  or  two  minute  supraorbital  spines 
at  the  anterior-superior  edge  of  the  orbit  directed  backwards,  the  external  when  two  are  present  the  stronger. 
The  maxilla  reaches  to  below  the  front  tliii-d  of  the  eye.  Lower  edge  of  preopercle  minutely  serrated,  occasionally 
almost  smooth.  Teeth — minute,  in  1  or  2  rows.  Fins — dorsal  spines  weak,  smooth :  the  first  minute,  the  second, 
third,  and  fourth  subequal  in  length  and  equal  1/3  the  height  of  the  body.  Pectoral  nearly  as  long  as  the  head. 
Second  anal  spine  equals  the  diameter  of  the  orbit.  Ventral  minute,  reaching  1/2  way  to  anal.  Caudal  forked. 
Scales* — minute  over  the  body,  breast,  and  chest,  but  not  at  the  base  of  the  pectoral  fin.  Lateral-line — passes nearly  level  with  the  back  and  is  generally  lost  near  the  tail,  but  sometimes  as  far  forwards  as  below  the  middle 
or  last  third  of  the  dorsal  fin.  Colours — back  bluish. silver,  abdomen  whitish-silver,  the  whole  beiog  glossed  over 
■ivith  a  slightly  golden  tint.  The  upper  surface  of  the  head,  cheeks,  and  lower  jaw,  all  of  burnished  silver,  often a  black  streak  frona  the  eye  to  the  throat,  joining  that  of  the  opposite  side  :  a  dark  mark  in  the  axilla.  Three 
or  four  horizontal  lines  of  black  spots,  with  bronze  reflections,  form  from  eight  to  ten  vertical  bands  descending 
along  the  upper  half  of  the  body.  Spinous  dorsal  tipped  with  black  :  ventral  white :  pectoral  light  yellow : 
caudal  yellowish,  and  stained  at  the  end  with  brown. 

Habitat. — Seas  of  India  and  the  Malay  Ai-chipelago  :  it  is  said  to  be  occasionally  captured  in  fresh water. 

10.  Equula  ruconius,  Plate  LI,  C,  fig.  4. 
Chanda  ruconius.  Ham.  Buch.  Fish.  Ganges,  pp.  106,  371,  pi.  xii,  f.  35. 

Equula  interrupta,  Cuv.  and  Val.  x,  p.  102  ;  Bleeker,  Ich.  Fauna  Beng.  1853,  p.  96,  and  Makr-.  p.  85  ; 
Giinther,  Catal.  ii,  p.  504;  Peters,  Monats.  Ak.  Berlin,  1868,  p.  262  ;  Kuer,  Novara  Fische,  p.  169. 

Equula  ruconius,  Cuv.  and  Val.  x,  p.  79  (not  Day,  P.  Z.  S.  1869,  p.  302). 

B.  v,  D.  ̂ \,  P.  18,  V.  1/5,  A.  A,  C.  17. 

Length  of  head  4|,  of  caudal  4f ,  height  of  body  (IJ  to  If  in  the  young)  one  half  of  the  total  length. 
Eyes — diameter  1/3  of  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  Abdominal  profile  much 
more  convex  than  that  of  the  abdomen,  a  concavity  over  the  occiput.  Premaxillaries  very  protractile,  the 
length  of  their  hind  limbs  equalling  1/12  of  the  total  length,  the  mouth  as  in  E.  insidiatri.c.  Last  half 
of  supraorbital  edge  minutely  serrated  ;  one  or  two  spines  close  to  hind  nostril.  The  maxilla  reaches  to  below 

the  fi-ont  edge  of  the  orbit.  Lower  edge  of  preopercle  serrated,  most  coarsely  so  anteriorly.  Teeth — in  a  single, 
minute,  and  deciduous  row.  Fins — second  dorsal  spine  the  longest,  equal  to  2/7  of  the  height  of  the  body,  the 
third  serrated  anteriorly  in  its  lower  third.  Pectoral  3/4  the  length  of  the  head.  Ventral  reaches  half  way  to 
anal,  second  anal  spine  equals  the  diameter  of  the  orbit.  Caudal  forked.  Scales — very  deciduous,  apparently 
often  absent  and  usually  so  above  the  lateral-line,  they  are  from  two  to  three  times  the  size  of  those 
in  E.  insidiatrix,  and  are  often  extended  on  to  the  chest.  Lateral-line — in  single  tubes,  usually  ceasing  below 
the  middle  of  soft  dorsal,  but  sometimes  continued  to  its  last  third.  CoZoitrs— back  bluish-silvery,  abdomen 
silvery-white.  A  well  marked  black  streak  from  the  anterior  edge  of  the  eye  to  the  throat,  joining  that  of  the 
opposite  side.  A  dark  spot  on  the  upper  part  of  the  opercle,  back  of  the  base  of  the  pectoral  black.  Verticiil 
lines  of  black  marks  having  bronze  reflections  descend  down  the  upper  third  of  the  body,  and  are  often  sub- 

divided into  spots.     Spinous  dorsal  tipped  with  black. 
This  is  much  more  frequently  captured  in  estuaries  and  tidal  rivers  than  E.  insidiatrix,  it  is  common  in 

the  Hooghly  at  Calcutta.  Chanda  (avibassis)  ruconius,  McClelland,  C.  J.  N.  H.  ii,  p.  586,  has  erroneously 
been  referred  to  this  species.  His  specimens  came  from  the  Punjab,  where  no  Equula  exists.  It  is  doubtless  an 
Ambassis,  and  probably  the  A.  ranrja,  H.  B. 

*  In  a  specimen  from  Akyab,  only  1-J  inches  long  and  7/lU  high,  the  lower  edge  of  the  preopercle  is  rather  coarsely  serrated, and  there  are  no  scales  on  the  body. 
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Habitat. — Seas  of  India  to  tlie  Malay  Arcliipelago  and  beyond  ;  the  specimen  figured  (life-size)  is  fi-om 
Madras. 

11.    Equula  fasciata,  Plate  LI,  C.  fig.  2. 

Zeus  harah,  Russell,  Fish.  Vizag.  i,  p.  51,  pi.  GG. 
Clupea  fasciata,  Lacep.  v,  p.  463. 
Eqimla  filigera,  longisj)inis  and  carah,  Cuv.  and  Val.  x,  pp.  92,  94,  95,  pi.  284. 
Equula  fasciata,  Cuv.  and  Val.  x,  p.  96 ;  Giinther,  Catal.  ii,  p.  498 ;  Day,  Fish.  Malabar,  p.  106 ;  Kner, 

Novara  Fische,  p.  167;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  467. 
Equula  filigera,  Cuv.  Mem.  Mus.  i,  p.  402,  pi.  23,  f.  1 ;  Swainson,  Fishes,  ii,  p.  250  ;  Cantor,  Catal. 

p.  150;  Bleaker,  Makr.  p.  79;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  138. 
Equula  setigera,  Agass.  Poiss.  Foss.  v,  p.  24,  t.  B. 
Leiognathus  fasciatus,  Bleeker,  Bintang,  1868,  p.  5. 

B.  V,  D.  tL,  p.  19,  V.  1/5,  A.  A,  C.  17,  Coec.  pyl.  (3). 

Length  of  head  4  to  four  and  a  fourth,  of  caudal  4,  height  of  body  2^  in  the  total  length.  Eyes — 
diameter  1/3  of  length  of  head,  3/4  to  1  diameter  from  end  of  snout,  and  nearly  1  apart.  Dorsal  profile 

rather  more  convex  than  the  abdominal.  A  concavity  over  the  occiput.  Interorbital  ca^-ity  nearly 
twice  as  long  as  wide,  the  posterior  limb  of  premaxillary  equals  2/3  of  the  length  of  the  head.  A  pair  of 
spines  above  the  anterior-superior  angle  of  the  orbit.  Orbital  edge  not  serrated.  The  distance  between  the 
outer  edges  of  the  orbital  spines  equals  2f  in  the  length  of  the  head.  The  maxilla  reaches  to  below  the  first 
third  of  the  eye.  Lower  edge  of  preopercle  nearly  straight,  and  very  finely  serrated.  Mandibula  slightly 
concave  inferiorly.  Teeth — in  a  single  row  in  the  ujiper  jaw  :  in  villiform  bands  in  the  lower.  Fins — dorsal 
spines  of  moderate  strength,  the  second  elongated,  usually  about  4/5  as  high  as  the  body,  the  third  and  fourth 
serrated  anteriorly.  Pectoral  as  long  as  the  head  excluding  the  snout.  Ventral  reaches  3/4  of  the  way  to  the 
anal.  Second  anal  spine  strong,  equalling  about  2/5  of  the  height  of  the  body,  but  sometimes  much  longer. 
Caudal  forked.  Free  portion  of  the  tad  about  as  high  as  long.  Scales — cover  body,  absent  or  exceedingly 
indistinct  on  the  chest.  Lateral-line — consists  of  about  G5  tubes,  it  ceases  just  before  the  base  of  the  caudal  fin. 
Colours — silvery,  with  irregular  vertical  streaks  on  the  body. 

Hahitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

12.    Equula  oblonga. 
?  Seomher  equula,  var.  Forsk.  p.  58. 
Equula  ohlonqa,  Cuv.  and  Val.  x,  p.  85  ;  Bleeker,  Makr.  p.  84 ;  Giinthor,  Catal.  ii,  p.  502 ;  Day,  Fish. 

Malabar,  p.  106 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  467. 
Ecjuula  herhis,  Cuv.  and  Val.  x,  p.  85. 

B.  V,  D.  .re?TT,  P-  16,  V.  1/5,  A.  rt^^,  C.  16. 

Length  of  head  4  to  4-1-,  of  caudal  5-J-,  height  of  body  3|  to  4  in  the  total  length.  Eyes — diameter  1/3  of 
length  of  head,  1  diameter  from  end  of  snout,  and  1  apart.  Abdominal  profile  i-ather  more  convex  than  that  of 
the  back.  Snout  rather  pointed.  Posterior  limb  of  preopercle  equal  to  6|-  in  the  total  length  :  an  interorbital 
cavity  much  longer  than  wide.  Orbital  edge  not  serrated  :  two  spines  above  the  anterior  edge  of  the  eye : 
the  distance  between  the  outer  edges  of  orbital  spines  equals  half  the  length  of  the  head.  Lower  preopercular 
edge  finely  serrated.  Lower  edge  of  mandible  slightly  concave.  Teetli — in  a  single  row  in  either  jaw. 
Fins — dorsal  spines  moderately  strong,  the  second  equal  to  2/3  the  height  of  the  body.  Pectoral  4/7  of  the 
length  of  the  head.  Ventral  reaches  2/3  of  way  to  anal,  the  second  spine  of  which  latter  fin  equals  1/2  the 
height  of  the  body.  Caudal  forked.  Scales — very  minute,  none  on  chest.  Colours — grayish  on  the  back, 
becoming  silvery  below  :  a  silvery  band  along  the  side,  irregular  angular  bands  over  the  back  to  as  low  as  the 
lateral-line.     No  black  on  the  dorsal  fin. 

Hahitat. — Red  Sea,  seas  of  India  to  Malay  Archipelago  and  beyond. 

Genus,  12 — Gazza,  Wvpp. 
Eqimla,  sp.  Cuv.  and  Val. 

Branchiostegals  five :  pseiidohranchice.  Body  oblong,  elevated,  and  compressed.  Mouth  very  protractile. 
Lower  pireopercular  ■margin  serrated.  Teeth,  a  pair  of  canines  in  the  upper,  a  conical  row  in  the  loiver  jaw.  A  single 
dorsal  fin,  having  less  spines  (8)  than  rays  (16)  :  anal  vMh  three  spines  continuous  with  the  soft  portion  which  has 
less  rays  (14)  than  the  soft  dorsal:  iiofnlets.     Lateral-line  unarmed. 

These  fishes  were  included  by  Cuv.  and  Val.  with  the  Eqtmla  as  one  genus,  Riippell  observing  their 
strong  teeth  and  the  presence  of  canines,  separated  them,  but  Kner  has  again  considered  them  as  one  genus. 

Geographical  distribution. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

SYNOPSIS   OF   SPECIES. 

1.  Gazza  minuta.  Length  of  head  3|,  height  of  body  2\  to  2\  in  the  total  length.  Dorsal  spines  2^ 
in  height  of  bodv.     Silvery,  axilla  black.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

2  I  2 
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2.  Gazza  cequulceformis.  Length  of  head  ̂   to  4,  height  of  body  2i  to  3  in  the  total  length.  Dorsal 

spines  2  to  2-1-  in  height  of  body.  Silvery,  axilla  usually  brown  or  black :  a  silvery  lateral  streak  in  the  young. 
Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 

1.     Gazza  minuta,  Plate  LIII,  fig.  1. 

Scomber  minutus,  Bl.  t.  429,  f.  2  ;  Bl.  Schn.  p.  36. 
Zeus  komah-hirah,  Russell,  Fish.  Vizag.  i,  p.  50,  pi.  63. 

Equula  coma  et  minuta,  Cuv.  and  Val.  x,  pp.  76,  88 ;  Jerdon,  M.  J.  L.  and  So.  1851,  p.  138. 
Equula  dentex,  Cuv.  and  Val.  x,  p.  91 ;  Kner,  Novara  Fische,  p.  170. 
Gazza  minuta,  Bleeker,  Sumatra,  p.  259,  and  Makr.  p.  85  ;  Giinther,  Catal.  ii,  p.  506. 
Gar-chum,  Belooch. 

B.  V,  D.  tV  p.  17,  V.  1/5,  A.  ■^,  C.  19. 

Length  of  head  3|,  of  caudal  4f  to  5,  height  of  body  2\  to  2^  in  the  total  length.  %es— diameter 

2|  to  2f  in  length  of  head,  2/3  of  a  diameter  from  end  of  snout,  and  3/4  apart.  Dorsal  profile  from  snout  to 

base  of  fin  ascending  in  an  almost  straight  line.  Supraorbital  edge  sei-rated,  two  spines  above  the  anterior  third 

of  the  eye.  The  maxilla  reaches  to  below  the  first  third  of  the  eye.  Lower  edge  of  preopercle  coarsely  serrated, 

especially  anteriorly.  Teeth — a  row  of  pointed  ones  in  the  premaxillaries,  and  two  canines  opposite  the 

symphysis  :  viUiform  in  the  lower  jaw,  with  an  outer  row  of  large  conical  ones,  increasing  in  size  with  age. 

Fins— dorsal  spines  weak,  the  second  and  third  of  about  the  same  height,  and  equalhng  2i  in  that  of  the 

body.  Pectoral  as  long  as  the  head  excluding  the  snout.  Ventral  reaches  two-thirds  of  the  way  to  the  anal. 

Second  anal  spine  from  2i  to  3  in  the  height  of  the  body.  Scales— on  body,  but  absent  from  or  very  inconspicuous 

on  the  chest.  Lateral-line— on  a  row  of  plate-like  scales  and  in  about  60  tubes,  it  ceases  either  below  the  end 

of  the  dorsal  or  close  to  the  base  of  the  caudal  fin.  Colours— sHverj,  with  irregular  bluish  or  yellowish  hnes 

descending  from  the  back  to  the  lateral-hue,  the  axilla  black ;  anterior  portion  of  the  dorsal  fin  dark. 

In  external  appearance  Zeus  koma  karah,  UnsseH^Equula  coma,  C.V.  strongly  resembles  E.  edentida,  Bl. 

(see  p.  238).     It  is  termed  Kotoo  kare.  Tarn.  Jerdon,  I.  c. 

Ealitat.—Se&s  of  India  to  the  Malay  Archipelago  and  beyond  :  the  specimen  figured  (6  inches  long)  is 
from  the  Andamans. 

2.    Gazza  sequulaeformis. 

Riipp.  N.  W.  Fische,  p.  4,  t.  i,  f.  3  ;  Bleeker,   Sumatra,   ii,  p.  261 ;  Cantor,   Catal.  p.   153  ;  Giinther, 
Catal.  ii,  p.  506;  Kluuz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  468. 

B.  y,  D.  .jL,  P.  15,  V.  1/5,  A.  ̂ \,  C.  17. 

Length  of  head  3^  to  4,  of  caudal  4-^-,  height  of  body  2i  to  3  in  the  total  length.  %es— diameter  2|  in 

length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  diameter  apart.  Dorsal  and  abdominal  profiles  about 

equally  convex.  Supraorbital  edge  sen-ated,  sometimes  coarsely  so  (in  one  specimen  it  only  feels  rough  to  the 

touch),  two  spines  above  the  front  thhd  of  the  eye,  the  distance  between  the  outer  edges  of  the  spines  on  either 

side  of  the  orbit  equals  2/5  of  the  length  of  the  head.  The  length  of  the  hind  limb  of  the  premaxillary  equals 

5i  in  the  total  length.  The  maxilla  reaches  to  below  the  anterior  1/3  of  the  eye.  Inferior  surface  of  mandible 

scarcely  concave.  Lower  margm  of  preopercle  rather  strongly  serrated.  Teeth—in  a  row  of  pointed  ones  m  the 

upper  jaw,  having  two  canines  in  the  median  line  :  villif  orm  in  the  lower  jaw,  with  an  outer  row  of  curved_  and 

pointed  ones,  which  increase  in  size  anteriorly,  becoming  like  canines  on  either  side  of  the  sjTuphysis.  Fins- 
dorsal  spines  weak,  second  and  thii-d  of  about  the  same  length,  and  equal  to  from  2  to  2|  m  the  height  of  the 

body.  Pectoral  as  long  as  the  head  behind  the  middle  of  the  eye.  Ventral  reaches  2/3  of  the  way  to  the  anal 

Second  anal  spine  stronger  than  those  of  the  dorsal,  and  equal  to  about  1/3  of  the  height  of  the  body,  the  third 

rouch  anteriorly  in  its  lower  third.  Caudal  forked.  Scales— over  body,  none  on  breast  and  chest.  Lateral-lme— 

in  single  tubes,  ceasing  opposite  the  last  third  of  the  soft  dorsal.  Colours— grayish  along  the  back,  silvery  on 

the  sides  and  beneath,  zigzag  u-regular  bluish  bands  descend  from  the  back  to  as  low  as  the  lateral-lme.  Spmous 

dorsal  fin  with  brown  spots,  especially  between  the  second  and  thhd  spines  :  axilla  usually  brown  or  black.  The 
young  have  a  silvery  band  along  the  sides.  .  .  i       tx   • 

Habitat.— Red  Sea,  seas  of  India  to  the  Malay  Archipelago :  attaining  at  least  6  inches  m  length.     It  is 

very  common  along  all  the  coasts  of  India  as  far  as  Sind. 

Genus,  13 — Lactaeius,  Cuv.  and  Val. 

Branchiostegals  seven:  fsmdohranchim.  Body  oblong,  compressed.  Eijes  lateral.  Cleft  of  mouth  deep,  with 

the  lower  jaw  ■prominent.  Preoperctdar  margins  entire.  Teeth  in  jaws  small,  with  one  or  two  pairs  of  strong  canines. 

Two  dorsal  fins,  the  first  with  seven  or  eight  feeble  spines,  second  and  the  anal  with  many  rays,  but  iw  finlets  :  anal 

with  three  spines  joined  to  the  remainder  of  the  fin.  Scales  cycloid,  of  moderate  size,  some  over  the  second  dorsal  auid 

anal  fins.  Lateral-line  continuous,  unarmed.  Air-vessel  bifurcated  both  anteriorly  and  posteriorly.  Pyloric 
appendages  few. 

Lactarius,  as  observed  by  Giinther  (Catal.  ii,  p.  507),  "approaches  the  family  of  Scimnidm,  and  especially 

the  Genus  Otolithus,  by  several  characters,  namely,  by  the  structure  of  the  mouth,  and  by  the  au-.bladder,  by  the 

muciferous  cavities  of  the  skull,  and  by  the  anal  spines,  which  are  continuous  vdth  the  soft  fin." 

Geographical  distributio7i.—Sea,s  of  India  to  the  Malay  Archipelago. 
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SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Laetarius  deHcatuluSyT).  7-8  |  yx^zi  ̂ -  zt'itb)  L-  1-  74-80.  A  black  spot  at  the  upper  and  posterior  part 
of  tte  opercle.  A  dark  band  sometimes  present  along  the  soft  dorsal  and  anal  fins.  Seas  of  India  to  the  Malay 
Archipelago. 

1.    Laetarius  delicatulus,  Plate  LIII,  fig.  2. 
Scomber  laetarius,  Bl.  Schn.  p.  31. 
Sparus  cJimidawah,  Russell,  Fish.  Vizag.  ii,  p.  6,  pi.  108. 
Laetarius  delicatulus,  Cuv.  and  Val.  ix,  p.  238,  pi.  261 ;  Cantor,  Catal.  p.  138 ;  Giinther,  Catal.  ii,  p.  507 ; 

Day,  Malabar  Fishes,  p.  107. 
Purruwah,  Mai. ;  Sudumu,  Telugu  (Gopaulpore). 

B.  vii,  D.  7-8  I  ̂1^,  P.  17,  V.  i,  A.  ̂ 1^,  C.  17,  L.  1.  74-80,  Cibc.  pyl.  6. 

Length  of  head  1/4,  of  caudal  2/9  to  1/4,  height  of  body  2/7  of  the  total  length.  Eyes — diameter  1/3  of 
length  of  head,  1/2  to  2/3  of  a  diameter  from  end  of  snout,  4/5  of  a  diameter  apart.  Profile  with  a  gradual  rise 
to  the  first  dorsal.  The  end  of  the  lower  jaw,  when  the  mouth  is  closed,  appears  on  the  upper  profile.  Mouth 
oblique  and  large  :  the  upper  jaw  extending  to  below  the  centre  of  the  orbit.  Preorbital  narrower  than  the 
maxillary  :  preopercle  narrow,  with  its  margin  entire  and  angle  rounded.  Opercle  ending  in  a  soft  point. 
Interorbital  space  convex.  Occipital  crest  well  developed,  the  lateral  ridges  moderately  so.  Teeth — a  curved 
canine  on  each  side  of  the  symphysis  of  the  upper  jaw,  and  laterally  a  single  series  of  fine  ones  :  a  central  canine 
(occasionally  two)  in  lower  jaw,  and  laterally  a  single  row  of  curved  teeth.  Teeth  on  vomer,  palatines,  and 

tongue.  Fins — first  dorsal  spine  weak,  the  thii'd  the  longest :  membrane  rather  deeply  notched.  Second  dorsal 
highest  anteriorly,  where  it  nearly  equals  the  fu-st  dorsal,  and  is  about  1/2  the  height  of  the  body.  Anal  similar 
to  the  second  dorsal.  In  many  specimens  taken  in  Malabar,  the  fin  rays  were  invariably  A.  3/26,  but  amongst 
several  taken  in  Madras  they  were  in  all  instances  A.  3/28.  Caudal  rather  deeply  lobed.  Scales — cycloid,  small, 
and  deciduous.  Lateral-line — in  short  single  tubes.  Colours — the  upper  surface  of  the  head  and  the  back  as  low 
as  the  lateral-line  of  a  leaden  colour :  a  black  spot  exists  on  the  upper  and  posterior  part  of  opercle.  Fins 
diaphanous,  marginal  halves  of  dorsals  and  caudal  minutely  dotted  with  black,  sometimes  the  base  is  also  dark. 
Iris  sUvery,  upper  portion  darkish. 

Habitat. — Seas  of  India,  Malay  Archipelago,  and  China.  Grows  to  at  least  10  inches  in  length,  is  eaten 
by  the  natives  either  fresh  or  salted,  but  is  insipid.  It  appears  in  Malabar  in  shoals  during  the  months  of 
February  and  March,  but  a  few  are  present  throughout  the  year. 
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Family,  XVII— STEOMATEID^. 
Stromateincr,  Swainson. 

Branchiostegals  from  five  to  seven :  pseudobranchiae.  Body  oblong  or  slightly  elongated  and  compressed 

Gill-openings  wide.  Eyes  lateral.  The  infraorbital  bones  do  not  articulate  with  the  preopercle.  Small 
teeth  in  the  jaws,  palate  edentulous  :  barbed  teeth  extend  into  the  oesophagus.  One  long  dorsal  fin  without 

any  distinct  spinous  division,  or  with  rudimentary  spines  anteriorly:  ventrals,  when  present,  thoracic. 

No  prominent  papilla  near  the  vent.  Air-vessel,  when  present,  small.  Pyloric  appendages  few,  in  moderate 
numbers,  or  numerous.    Vertebrae  exceed  10-14. 

Geographical  distribution. — Found  in  most  tropical  and  temperate  seas. 

SYNOPSIS   IN   INDIVIDUAL  GENUS. 

Genus,  1 — Sthomateus,  Aiiedi. 

Peprilus,  Cuv.  :  Apoledus,  Cuv.  and  Val.  (young  having  ventral  fins)  :  Bhomhus  (ventrals  reduced  to  a 

spine),  (Lacep.)  Cuv.  and  Val.:  Seserinus  (-with  minute  ventrals),  Cuv.  and  Val.:  iStrotnateoides,  Bleeker : 
Chondroplites  and  Poronotus,  Gill.  i      m  n     ̂  

Branchiostegals  from  five  to  seven :  psevdohranchicc.  Body  compressed,  more  or  less  elevated.  Cleft  of 

mouth  narrow  or  of  moderate  depth.  Teeth  small,  in  a  single  row  in  the  jaws:  palate  and  tongue  edentulous: 

aisojjhagus  armed  with  numerous  harhed  teeth.  A  single  long  dorsal  and  anal  fin,_  having  r-udimentary  spines 

anteriorly  :  ventral  fins  not  present  in  the  adult  stage.  Scales  small,  covering  the  vertical  fins.  Lateral-line,  as  a 

o-ule,  smooth  {keeled  in  S.  niger).     Air-vessel  absent.     Pyloric  appendages  numerous. 

After  examining  very  numerous  specimens  of  fish  of  this  genus  in  the  fish  markets  of  India,  I  could  not 

resist  the  belief  that  reduced  as  the  number  of  species  had  been  from  what  were  formerly  recognized,  a  still 

further  reduction  might  stOl  be  necessary.  I  have  been  unable  to  convince  myself  of  more  than  three 

distinct  species,  which  may  be  recognised  in  the  fry  and  immature  by  the  follo-iving  characters. 

SYNOPSIS  OP  SPECIES. 

1.  Stromateus  Sinensis,  D.  43-50,  A.  39-42.  Caudal  lobes  of  about  equal  length.  No  free  spines  before 
dorsal  or  anal  fins.     Seas  of  India  to  China. 

2.  Stromateus  cinereus,  D.  5-9  |  a^i^a,  A.  5-G  ]  -^^1^;^.  Lower  caudal  lobe  much  the  longer,  iree, 

truncated,  spines  before  both  dorsal  and  anal  fins.     Seas  of  India  to  China. 

3.  Stromateus  niger,  D.  ̂ j^^tt,  A.  j^^.^.  Ventral  fins  present  in  the  young.  Last  portion  of  lateral- 
line  keeled.     Deep  brown  colour.     Seas  of  India  to  China. 

1.    Stromateus  Sinensis,  Plate  LI,  C.  fig.  6  (young). 

Euphrasin,  Vetensk.  Acad.  Nya  Handl.  Stockh.  ix,  p.  49,  t.  ix ;  Bl.  Schn.  p.  492  ;  Cantor,  Catal.  p.  140 ; 
Day,  ri.sb.  Malabar,  p.  76. 

,S'<TO9?2atets  nfoo  fcom,  Russell,  Fish.  Vizag.  i,  p.  33,  pi.  44.  ,rTT        je     loci 
Stromateus  atous,  Cuv.  and  Val.  is,  p.  389  ;  Richards.  Ich.  China,  p.  273  ;  Jerdon,  M.  J.  L.  and  be.  1«51, 

p.  137  ;  Gunther,  Catal.  ii,  p.  399. 
Stromateus  alius,  Cuv.  and  Val.  ix,  p.  388  ;  Cantor,  Ann.  and  Mag.  is,  p.  15. 

Stromateus  candidus,  Bleeker,  Ich.  M.  0.  Java,  p.  9  (not  Cuv.  and  Val.). 
Stromateoides  atookoia,  Bleeker,  Makr.  p.  369,  and  Makr.  p.  76. 
Vella  anvoolee,  Mai. ;  Mogang  voval.  Tarn. ;  White  pomfret. 

B.  vi,  D.  43-50,  P.  25,  A.  39-42,  C.  19. 

Length  of  head  4^  to  5,  of  pectoral  3i-  to  4,  of  caudal  4i.  to  5,  height  of  body  If  to  li  in  the  total  length 

E)/Ps— diameter  34  to  4^  in  length  of  head,  2/3  to  1  cUameter  from  end  of  snout,  and  If  apart.  Dorsal 
 and 

abdominal  profiles  about  equally  convex.  The  lower  jaw  the  longer,  especially  m  young  specimens  :  the 

maxilla  reaches  to  beneath  the  first  third  of  the  eye.  Teeth— in  a  fine  single  row  m  each  jaw,  becoming  lost 

with  ao-e.  i^//(s— first  four  or  five  dorsal  rays  very  short,  and  not  appearmg  above  the  skm,  its  anterior 

portioiris  similar  to  that  of  the  anal  and  equals  the  length  of  the  pectoral  fin.  First  five  anal  rays  shor
t  but 

not  appearing  above  the  skin.  Caudal  with  equal  lobes,  in  the  young  it  is  slightly  emargmate.  Even  m  the  you
ng 

there  is  no  trace  of  any  ventral  fins.  Sc-_t/es— small  and  very  deciduous,  especially  m  the  immature,  m  the  adu
  t 

they  cover  the  vertical  fins.  C'o?o«rs— upper  surface  of  head  and  body  as  far  as  the  lateral-hne  ot  a  dee
p  neutral- 

tint  the  rest  of  the  liody  mth  a  mixture  of  bro^miish-gray,  having  metallic  reflections,  becoming  li
ghter  and 

silvery  towards  the  abdomen  :  it  is  dotted  all  over  with  brown,  the  larger  spots  having  a  silvery  point  m 
 their 

centre.  Fins  silvery-gray,  marginal  half  blackish.  Cavity  of  the  mouth  and  tongue  pale  blu
ish-gray  with 

brown  dots  silvery  in  the  centre.  Iris  reddish-silver  or  copper  coloured,  minutely  dotted  with  
brown,  the 

young  are  gray,  the  head   covered  with   irregularly  star-shaped   spots,   and  the  fins  nearly
  black,  especially 

at  their  ed2:es.  ,  ,,    -r^        „   ,  n  ii         i 

Jerdon  observes,  I.  c,  "  this  is  by  far  the  finest  eating  of  all  the  genus.  '    Russell,  however,  says,     though 

alike  in    colour,  this   fish    is   very    different   from   the    Stromateus   cinereus   of   Bloch ;    which   is   specifically 

characterized  by  the  length  of  the  lower  lobe  of  the  caudal  fin,"  (p.  34.)  .     ,  .     x,    j.  ,       .  j 
Habitat —?<eai^  of  India,  Malay  Archipelago,  and  China.     This  species  of  Pomfret  is  that  most  estee

med 

for  eating  :  in  Malabar  it  is  by  no  means  rare  during  the  S.  W.  monsoon  (from  June  till  beptem
ber.)     tt 
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should  be  cooked  when  quite  fresh.  The  young  are  common  round  the  coasts  and  ascend  estuaries.  I  found 

them  numerous  during  March  in  the  Sunderbunds.  The  one  figured  (life-size)  is  from  Bombay.  Russell's 
figure  of  the  adult  is  a  very  good  representation  of  the  fish. 

2.    Stromateus  cinereus,  Plate  LIII,  fig.  3. 

Bloch,  xii,  p.  90,  t.  ccccxx.  (semi-adiM)  ;  Cantor,  Catal.  p.  143  ;  Giinther,  Catal.  ii,  p.  400 ;  Day,  Fish. 
Malabar,  p.  78  (immature). 

Strmnateus  argenteus,  Bloch,  xii,  p.  92,  t.  ccccxxi ;  Russell,  Fish.  Vizag.  i,  p.  35  ;  Cuv.  and  Val.  ix,  p.  393  ; 
Cantor,  Catal.  p.  142  ;  Giinther,  Catal.  ii,  p.  400  ;  Day,  Fish.  Malabar,  p.  77  (adult). 

Stromateus  sudi  sandawah,  Russell,  Fish.  Vizag.  i,  p.  34,  pi.  45  {immature). 
Stromateus  tella  saiidawah,  Russell,  1.  c.  i,  p.  31 ;  pi.  42  (adult). 
Stromateus  candidus,  Cuv.  and  Val.  ix,  p.  391 ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  137. 
Stromateus  securifer,  Cuv.  and  Val.  ix,  p.  394,  pi.  273  (immature) . 
Strmnateus  griseus,  Cuv.  and  Val.  ix,  p.  395  ;  Jerdon,  1.  c.  p.  138. 
Stromateoides  cinereus,  Bleeker,  Makr.  p.  368. 
Vella  voval,  Tarn. ;  Silver-pomfret  (immature)  ;  Gray-^omfret,  (adult). 

B.  vii,  D.  5-9  I  3^!^,  P.  27,  A.  5-6  \  ̂i„,  C.  19. 

Length  of  head  4  to  4^,  of  pectoral  2\  to  2f ,  height  of  body  li  to  If  in  the  total  length  excluding  the 
caudal  fin.  Eyes — diameter  1/4  to  1/5  of  length  of  head,  1  diameter  from  end  of  snout,  and  l^-  to  2  apart. 
Snout  projecting  over  the  mouth  :  the  maxilla  reaches  to  below  the  first  third  of  the  orbit.  Teeth — in  a  single 
row  in  either  jaw.  Fins — the  dorsal  spines  appear  in  a  truncated  form  above  the  skin,  as  do  also 
those  of  the  anal  :  anterior  portion  of  soft  dorsal  elevated,  but  not  to  so  great  an  extent  as  the  anterior  part 
of  the  anal  which  in  the  immature  reaches  to  below  the  middle  of  the  caudal  fin,  but  as  age  advances  it 
gradually  becomes  shortened.  Pectoral  rather  pointed.  Caudal  deeply  forked,  the  lower  lobe  much  the  longer 
in  the  immature,  sometimes  being  twice  as  long  as  the  upper.  Scales — small  and  very  deciduous.  Colours — 
upper  surface  of  head  and  back  as  low  as  the  lateral-line  of  a  grayish  neutral-tint  with  purplish  refiections, 
sides  of  head  and  body  silvery-gray,  fading  to  white  on  the  abdomen,  and  everywhere  covered  with  minute 
black  dots  :  a  dark  spot  on  upper  portion  of  the  opercle.  Dorsal  and  anal  gi'ay  minutely  dotted  with  black, 
the  outer  half  being  the  darker.  Caudal  and  pectoral  yellowish-white,  also  minutely  dotted  with  black,  the 
outer  half  being  the  darker.     Iris  silvery.     The  young  are  much  darker,  the  vertical  fins  being  nearly  black. 

The  occiput  in  the  adult  of  this  species  is  striated  almost  horizontally  as  shown  in  Russell's  figure,  but 
the  commencement  of  these  furrows  is  apparent  in  the  immature. 

The  larger  specimens  (Gray-pomfrets)  are  considered  superior  to  the  immature  (sUver-pomfrets) 
for  eating. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond,  attaining  at  least  a  foot  in  length.  The 
specimen  figured  is  a  httle  over  7  inches  long. 

3.     Stromateus  niger,  Plate  LIII,  fig.  4. 

.''  Stromateus  paru,  Linn.  Syst.  Nat.  xii,  I,  p.  432  ;  Bloch,  v,  p.  75,  (Stromateus  Jiatola),  t.  160  ;  Bl.  Schn. 
p.  491 ;  Lacep.  ii,  p.  319 ;  Shaw,  Zool.  iv,  p.  108. 

Stromateus  niger,  Bloch,  t.  422;  Bl.  Schn.  p.  492,  t.  xciii ;  Shaw,  Zool.  iv,  p.  Ill;  Cuv.  and  Val.  ix, 
p.  385  ;  Cantor,  Ann.  and  Mag.  ix,  p.  15,  and  Catal.  p.  139 ;  Richards.  Ich.  China,  p.  272  ;  Bleeker,  Makr. 
p.  370,  and  Makr.  p.  77 ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  138  ;  Giinther,  Catal.  ii,  p.  401 ;  Day,  Fish.  Malabar,  p.  79. 

Stromateus  nala  stindawah,  Russell,  Fish.  Vizag.  i,  p.  32,  pi.  43. 
Apolectus  stromateus,  Cuv.  and  Val.  viii,  p.  439,  pi.  238  (immature)  ;  Cantor,  Catal.  p.  123. 
Nala-sanda-wah,  Tel. ;  Baal,  Ooriah ;  Curroopoo-voval,  Tarn. ;  Kar-anvoolee,  Mai. ;  Ko-lig-dah,  And. 

B  vii  D    =    P  2'^  A    »    n   in 

Length  of  head  2/9,  of  caudal  1/4,  height  of  body  3/7  to  3  in  total  length.  Eyes — diameter  4^  to  5  in 
length  of  head,  1\  diameters  from  end  of  snout,  and  nearly  2  apart.  Dorsal  and  abdominal  profiles  equally 
angular.  The  lower  jaw  the  longer :  the  maxiDa  extends  to  beneath  the  anterior  margin  to  the  orbit. 
Teeth — in  a  fine  single  series  in  both  jaws.  Fins — the  dorsal  and  anal  are  much  elevated  anteriorly,  very  low 
posteriorly,  with  concave  external  margins.  Pectoral  1/2  longer  than  the  head,  and  falciform :  ventrals 
only  apparent  in  the  young,  in  a  specimen  3^^  inches  in  length  they  are  jugular,  and  equal  1/8  of  the 
total  leng-th.  The  spines,  before  the  dorsal  and  anal  fins,  which  are  concealed  in  the  adult  fish,  are 
apparent  in  the  young  specimens.  Scales — small,  and  extended  over  the  vertical  fins.  Lateral-line — gently 
curves  downwards,  and  in  its  last  fourth  passes  straight  to  the  centre  of  the  caudal,  in  the  form  of  a  raised 
keeled  line  with  lateral  shields  as  perceived  in  the  genus  Garanx.  Colours — deep  brown  or  grayish-brown  with 
blue  reflections  :  cheeks,  opercles,  and  abdomen  pale-neutral  or  brownish-neutral.  Dorsal  and  anal  grayish-brown, 
stained  black  towards  their  margins  :  pectoral  and  caudal  brownish,  edged  with  black.  Iris  brownish-blue  :  in 
the  young  it  is  gray.     The  dorsal  and  anal  fins  black,  and  the  tail  yellow,  with  three  brown  cross  bands. 

Habitat. — Seas  of  India  to  the  Malay  Ai-chipelago  and  China.  Grows  to  two  feet  in  length,  is  excellent 
eating.  John  observes  that  the  people  of  Tranquebar  dislike  it,  because  a  species  of  parasite  similar  to  a 
wood-louse  is  often  found  in  its  mouth.  It  appears  in  Malabar  about  the  same  time  as  the  S.  Sinensis.  It  comes 
in  shoals,  and  disappears  as  suddenly  as  it  arrives.   The  specimen  figured  is  from  Madras  and  about  15  inches  long. 
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Family,  XVIII— COEYPHiENID^,  (pt.)  Swainson. 
Branchiostegals  from  five  to  seven  :  pseudobranchiae  present  or  absent.  Body  oblong  or  elevated  and 

compressed.  Gill-openings  wide.  Eyes  lateral.  The  infraorbital  bones  do  not  articulate  with  preopercle. 
Teeth  in  the  jaws,  present  or  absent  on  the  palate,  none  in  the  sesophagus.  One  long  dorsal  fin,  without 
distinct  spinous  division :  ventrals  thoracic,  (except  in  Fteracl!.^,  when  they  are  jugular).  No  prominent 
papilla  near  the  vent.  Air-vessel  present  or  absent.  Pyloric  appendages  few  or  many.  Vertebrae  exceed 
10/40. 

SYNOPSIS  OP  GENERA. 

1.  CorypJicena.     Dorsal  fin  ccmTnencing  on  occipat :  scales  present. 
2.  Mene.     Dorsal  fin  commencing  on  the  back :  scales  absent. 

Genus,  1 — Coetph^na,  Cuv.  and  Val. 

Lampugus  (immature),  Cuv.  and  Val.  Dolphins. 

Branchiostegals  seven:  pseudobranchiae  absent.  Body  rather  elongated  and  compressed.  Preopercle  entire. 
Teeth  in  the  jaws,  on  vomer,  palatines,  and  tongue.  A  single  long  dorsal  fin  extending  from  the  occiput  nearly  to  the 
caudal,  hut  ivithout  district  spines,  neither  are  they  apparent  in  the  anal :  ventral  thoracic  and  loell  developed.  Scales 
small,  cycloid.     Air-vessel  absent.     Pyloric  appendages  numerous. 

Geographical  distribution. — Seas  of  temperate  and  tropical  regions. 
Cuvier  remarks  upon  the  relative  height  of  the  crest  on  the  neck,  and  suggests  the  possibility  of  its  being 

partly  due  to  sex.  Giinther  considers  "  that  the  crest  and  the  anterior  part  of  the  dorsal  fin  become  gradually 
higher  with  age,"  Catal.  ii,  p.  405. 

SYNOPSIS   OP   INDIVIDUAL   SPECIES. 

1.  Coryphoina  Mppurus,  D.  58-63,  A.  25-27.  Gray,  becoming  golden  on  the  sides  and  beneath,  and 
covered  vfith  small  blue  spots.     Seas  of  tropical  and  temperate  regions. 

1.  Coryphaena  hippurus,  Plate  LIII,  fig.  6. 
Linn.  Syst.  p.  446.  Bloch,  t.  174;  Bl.  Schn.  p.  295;  Lacep.  iii,  pp.  173,  178;  Shaw,  Zool.  iv,  p.  212, 

pi.  32,  f.  1 ;  Cuv.  and  Val.  is,  p.  278,  pi.  266 ;  Guichen,  Explor.  Sc.  Alger.  Poiss.  p.  63 ;  Lowe,  Trans.  Zool. 

Soc.  ii,  p.  183,  iii,  p.  6,  and  Proc.  Z.  S.  1839,  p.  80 ;  Giinther,  Catal.  ii,  p.  406 ;  Steind.  Sitz.  Ak.  Wiss.  1868, 
p.  370 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  446. 

Coryphmna  chrysurus,  Lacep.  ii,  pi.  18,  f.  2  ;  Cuv.  and  Val.  ix,  p.  309. 
GorypTuena  dorado,  Cuv.  and  Val.  ix,  p.  303;  Cuv.  Reg.  An.  111.  Poiss.  pi.  65,  f.  1. 
Goryphcena  dolfyn,  virgata,  and  argyrurus,  Cuv.  and  Val.  ix,  pp.  305,  308,  314. 
Lampugus  pelagica  and  ?  immacidatns,  Cuv.  and  Val.  ix,  pp.  318,  329  (immature). 
Goryphcena  Japonica,  Schleg.  Fauna  Japon,  Poiss.  p.  120,  pi.  64. 
Badahlan,  Tam. :  Dolphin. 

B.  vii,  D.  58-63,  P.  21,  V.  1/5,  A.  25-27,  C.  19. 

Length  of  head  5^-  to  6,  of  caudal  4|  to  4|,  height  of  body  5|  to  6^  in  the  total  lengfh.  Eyes — diameter 
1/4  to  1/6  of  length  of  head,  3  diameters  from  end  of  snout,  and  Ih  apart.  Body  elongated  and  compressed: 
occipital  crest  well  developed.  Cleft  of  mouth  rather  oblique,  the  lower  jaw  the  longer,  the  maxilla  extends  to 
below  the  middle  or  last  third  of  the  orbit.  Opercles  and  shoulder  bones  striated  but  entire.  Teeth — in  numerous 
vilUform  rows  in  either  jaw,  with  an  outer  somewhat  enlarged  one :  they  ai-e  also  present  on  the  vomer,  palatines, 
and  tongue.  Fins — dorsal  commences  over  the  posterior  edge  of  the  orbit,  its  first  seven  or  eight  rays  gradually 
increase  in  length,  whilst  the  last  in  the  fin  is  not  quite  1/3  that  of  the  highest,  the  fin  reaches  to  a  short  distance 
anterior  to  the  root  of  the  caudal.  Pectoral  falcated :  the  anal  commences  midway  between  the  anterior  margin 
of  the  orbit  and  the  base  of  the  caudal  fin,  it  is  highest  in  front,  but  after  the  third  or  fourth  rays  it  becomes 

parallel  with  the  abdomen :  caudal  with  deeply  pointed  lobes.  Lateral-line — curved  to  opposite  the  end  of  the 
pectoral  from  whence  it  goes  straight  to  the  centre  of  the  caudal.  Golours — back  grayish,  shot  with  gold : 
abdomen  golden,  covered  with  blue  spots,  which  become  black  after  death  :  dorsal  fin  light  blue  at  the  base, 
becoming  black  towards  the  summit. 

February  22nd,  1867,  I  found  in  tlie  stomach  of  one  of  these  fishes  a  Clupea  Neohowii  and  the  anterior 
half  of  an  Flops  machnata. 

Habitat.— Sens  of  India,  Mal.ay  Archipelago,  &c. ;  the  one  figured  (34  inches  long)  is  from  Madras  :  it 
attains  5  feet  or  more  in  length.     These  dolphins  are  not  uncommon  in  Madras,  and  are  eaten  by  the  natives. 
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Genus,  2 — Mene,  Lace^^. 

BrancMostegals  seven.  Body  oval,  strongly  eomjiressed,  with  a  prominent  and  sliarp-edged  abdomen.  Mouth 
very  protractile.  Villiform  teeth  in  the  jaivs,  palate  edentulous.  A  single  long  dorsal  fin,  without  any  distinct 
spinous  portion,  commencing  on  the  back  and  extending  nearly  to  the  caudal :  anal  spineless,  having  many  rays 
which  are  enveloped  in  shin  and  have  very  broad  free  extremities :  ventral  thoracic,  with  one  spine  and  five  rays,  the 
first  of  which  is  very  elongate.  Scales  absent.  Air-vessel  large  and  bifurcated  posteriorly.  Pyloric  appendages 
nmnerous. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Mene  maculata,  D.  to-It)  -^^  30-33.  Two  rows  of  the  blue  spots  along  the  back.  Seas  of  India,  to  the 

IVIalay  Archipelago  and  beyond.  * 

1.    Mene  maculata,  Plate  LIII,  fig.  5. 
Zeus  maculatus,  Bl.  Schn.  p.  95,  pi.  22. 
Mene  anna  Carolina,  Lacep.  v,  pp.  479,  480,  pi.  xiv,  f.  2. 
Zeus  ambata  huttee,  Russell,  Fish.  Vizag.  i,  p.  47,  pi.  60. 
Mene  maculata,  Cuv.  and  Val.  x,  p.  104,  pi.  28.5 ;  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  127, 

p.  67,  f.  3;  Richards.  Ich.  China,  p.  276;  Cantor,  Catal.  p.  154;  Bleaker,  Makr.  p.  86;  Cuv.  Reg.  Anim.  111. 
Poiss.  pi.  62,  t.  2  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  138 ;  Giinther,  Catal.  ii,  p.  415. 

Ambutan  parah.  Tarn. 

B.  vii,  D.  ̂ :f3,  P.  15,  V.  1/5,  A.  30-33,  C.  18,  Crsc.  pyl.  25-30. 

Length  of  head  4,  of  caudal  4,  height  of  body  If  to  2  in  the  total  length.  Eyes — diameter  2/7  to  1/3  of 
length  of  head,  4/5  of  a  diameter  apart,  and  1  to  Ij  from  end  of  snout.  Body  ovoid,  highest  anteriorly. 
Dorsal  profile  nearly  horizontal,  the  abdominal  very  abruptly  descending  to  the  base  of  the  ventral  fin,  from 
whence  it  gently  curves  so  far  as  the  commencement  of  the  caudal.  Mouth  oblique,  the  lower  jaw  being 
anterior,  cleft  twice  as  long  as  the  gape  :  anterior  portion  of  the  upper  jaw  formed  by  the  premaxillaries,  the 
maxilla  smooth  and  S-shaped  extends  to  below  the  anterior  edge  of  the  orbit.  Opercles  entire.  Occipital 
crest  high.  Teeth — in  villiform  rows  in  the  jaws.  Fins — dorsal  highest  anteriorly,  its  first  few  rays  undivided 
and  more  elevated  than  the  remainder.  Pectoral  as  long  as  the  head  excluding  the  snout,  rays  flat  : 

ventral  spine  short,  its  first  ray  compressed  and  very  long.  Anal  rudimentary,  its  rays  forming  short,  -nnde,  and 
flat  processes  :  caudal  deeply  lobed.  Laternl-line — sometimes  ceases  below  the  end  of  the  dorsal  fin,  or  on 
reaching  the  upper  caudal  lobe  it  may  divide  into  two  branches,  the  lower  of  which  descends.  Colours — dee]) 
blue  along  the  back,  becoming  silvery  white  on  the  sides  and  abdomen  :  from  two  to  three  rows  of  large  spots 
along  the  superior  half  of  the  body  above  the  level  of  the  pectoral  fin. 

This  fish  is  termed  "  Amatti  hatti,"  Tarn.  i.  e.  "rasor,"  Jerdon,  I.  c. 
Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond  :  attaining  at  least  8\  inches  in  length. 

-J,  K 
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Family,  XIX— SCOMBRID^,   Cuv. 
Branchiostegals  seven  or  eight :  pseudobranchise.  Body  oblong  or  slightly  elongated  and  compressed. 

Gill-openings  wide  :  eyes  lateral.  The  infraorbital  bones  do  not  articulate  with  the  preopercle.  Teeth  present 
in  the  jaws,  absent  or  present  on  the  palate.  Two  dorsal  fins,  the  first  being  distinct  from  the  soft,  which 

has  more  rays  than  the  first  has  spines :  finlets  present  or  absent :  ventrals  thoracic  (jugular  in  Einn^iptero)  -. 
no  prominent  papilla  near  the  vent.  Side  of  tail  sometimes  keeled  Scales,  if  present,  small.  Air-vessel 
present  or  absent.    Pyloric  appendages  moderate,  numerous,  or  dendritical.    Vertebrae  exceed  10,14. 

SYNOPSIS  OF  GENERA. 

1.  Scomber.  Teetli  small,  present  in  jaws.  Five  or  six  finlets  :  a  low  ridge  on  either  side  of  base  of  tail. 
Body  equally  scaled.  Red  Sea,  through  those  of  India  to  the  Malay  Archipelago  and  beyond,  also  in  most 
temperate  and  tropical  seas. 

2.  Thynnus.  Teeth  small,  present  in  jaws,  vomer,  and  palate.  Six  to  nine  finlets  :  a  central  keel  along 
either  side  of  free  portion  of  tail.  Scales  in  the  anterior  region  of  the  body  forming  a  corselet.  Red  Sea, 
through  those  of  India  to  the  Malay  Archipelago ;  also  in  most  open  temperate  and  tropical  seas. 

3.  Cyhium.  Teeth  large  in  jaws,  small  on  vomer  and  palate.  Seven  to  ten  finlets :  a  central  keel  along 
either  side  of  free  portion  of  tail.  Scales  when  present  rudimentary.  Red  Sea,  seas  of  India  to  the  Malay 
Archipelago  ;  also  in  the  Atlantic. 

4.  Elacate.*  No  finlets.  First  dorsal  fin  as  free  spines.  A  low  keel  along  either  side  of  free  portion  of 
the  tail.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  ;  also  in  troj^ical  parts  of  the  Atlantic. 

5.  Eeheneis.'f  No  finlets.  First  dorsal  in  the  form  of  a  sucking  disk  on  the  summit  of  the  head.  No 
keel  on  side  of  tail.     Found  in  most  seas. 

Genus,  1 — Scomber,  Artedi. 

Branchiostegals  seven :  pseiidobranchice.  Body  rather  elongated  and  compressed.  Eyes  with  adipose  lids. 
Cleft  of  mouth  deep.  Small  deciduous  teetli  on  the  jaws;  deciduous  ones  present  or  absent  on  flee  vomer,  and  palatine 
hones.  Two  dorsal  fins,  the  first  sjnnous  and  separated  by  an  interspace  from  the  second,  behind  which  and  also 
posterior  to  the  anal  are  five  or  six  finlets  :  less  spines  in  the  first  dorsal  than  there  are  rays  in  the  second  dorsal  or  in 
the  anal :  ventrals  thoracic.  Two  slight  heels  on  either  side  of  the  root  of  the  caudal  fin.  Scales  small.  Air-vessel, 
when  present,  simple.     Pyloric  appendages  numerous. 

Although  the  young  of  the  Cybimn,  Elacate,  &c.  are  common  all  along  the  coasts  of  India,  I  have  never 
obtained  tlie  fry  of  any  species  of  Scomber.  Sars  has  observed  that  the  Mackerel  deposits  its  ova  in  the  open 
sea,  where  it  floats  near  the  surface  (sec  Aim.  and  Mag.  Nat.  Hist.  18G8,  ii,  p.  390). 

Geograpihical  distribution. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond  ;  also  in  most 
temperate  and  tropical  seas. 

SYNOPSIS  OP  SPECIES. 

1.  Scomber  microlepidotus,  D.  10  |  Jj-  -|-  v-vi,  A.  Jy  -f  v-vi.  Length  of  head  3f  to  4j,  height  of  body  4  to 
4f  in  the  total  length.  A  black  spot  covered  by  the  pectoral  fin  in  the  young,  bands  along  the  back  and  sides 
in  the  adult.     Red  Sea,  through  those  of  India  to  the  Malay  Archipelago. 

2.  Scomber  hracltysoma,  D.  10  |  Jy  +  v,  A.  yL  +  v.  Length  of  head  3f ,  height  of  body  3|  in  the  total 
length.     Andamans  to  the  Malay  Archipelago. 

1.     Scomber  microlepidotus,  Plate  LIV,  fig.  3  (young),  4  (immature),  and  5  (adult). 

Riipp.  N.  W.  Fisclie,  p.  3S,  t.  xi,  f.  2  ;  Cantor,  Catal.  p.  105  ;  Giinther,  Catal.  ii,  p.  361 ;  Kner,  Novara 
Fische,  p.  143  ;  Steind.  Ak.  Wiss.  Wien,  1868,  Ivii,  p.  987  ;  Klunz.  Verb.  z.  b.  Ges.  Wicn,  1871,  p.  443. 

Scomber  hanagurta,  Russell,  Fish.  Vizag.  ii,  p.  28,  pi.  136;  Riipp.  Atl.  Fische,  p.  93,  and  N.  W.  Fische, 
p.  37 ;  Cuv.  and  Val.  viii,  p.  49 ;  Cuv.  Reg.  Anim. ;  Sleeker,  Makr.  p.  35 ;  Peters.  Weigm.  Arch.  1855,  p.  245 ; 
Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  135 ;  Giinther,  Catal.  ii,  p.  360  ;  Day,  Fish.  Malabar,  p.  08 ;  Kner,  Novara 
Fische,  p.  142  ;  Klimz.  Verb.  z.  b.  Ges.  Wicn,  1871,  p.  441. 

Scomber  chrysozonus,  Riipp.  N.  W.  Fische,  t.  xi,  f.  1 ;  Giinther,  Catal.  ii,  p.  360. 
Scomber  Beani,  Day,  Proc.  Z.  S.  1870,  p.  690  (adult). 

Karna-hita  or  Karnang-kullutan,  Tam. :  Eanagurta,  Tel. :  Ila,  Mai. :  Nga-congree,  "  Large  head,"  ]\Iugh. : 
Looh-wa-dah,  Andam. 

"  A  portion  of  Fam.  Lichoidei,  Bleeker  (see  note,  page  229). 
f  Forming  a  distinct  Family,  Ecueneoidei,  Bleeker. 
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B.  vi,  D.  8-10  I  tV  +  v-vi,  P.  21,  V.  1/5,  A.  Jj.  +  v-vi,  C.  24,  L.  1.  130  to  150,  L.  tr.  10/28,  Vert.  13/16. 

Length  of  head  3|  to  4|-,  of  caudal  4|  to  5,  height  of  body  4  to  4|  in  the  total  length.  Eye — -ndth  a  broad 
anterior  and  po.sterior  adipose  lid  extending  1/3  across  the  eye.  Diameter  of  eye  4  to  4j  in  length  of  head,  1  to 
1:^  diameter.s  from  end  of  snout,  and  also  apart.  Lower  jaw  slightly  the  longer,  cleft  of  mouth  deep,  the  maxilla 
reaches  to  below  the  hind  edge  of  the  eye.  Length  of  preorbital  1/2  that  of  the  head,  its  greatest  depth  equals 
half  the  diameter  of  the  eye.  Interorbital  space  flat.  Teeth — nunute*  in  both  jaws,  none  on  vomer  or  palate. 
Fins — dorsal  spines  weak  and  receivable  into  a  groove,  the  second  to  the  eighth  sui)equal  and  about  1/2  the 
height  of  the  body,  posteriorly  they  rapidly  decrease  in  length.  The  distance  between  the  two  dorsal  fins  equals 
half  the  length  of  the  base  of  the  latter,  the  upper  edge  of  which  last  is  concave.  FLulets  commence  just  behind 
the  fin  and  are  opposite  to  and  similar  to  those  behind  the  anal.  Pectoral  short,  nearly  equalling  half  the  length 
of  the  head.  Caudal  with  deeply  pointed  lobes.  Scales — smaller  above  than  below  the  lateral-line,  and  largest 
just  beneath  the  pectoral  fin  :  the  first  few  rows  beneath  the  lateral-line  are  parallel  with  it,  those  below  the 
pectoral  are  irregularly  concave.  Minute  scales  on  second  dorsal  and  anal  fins.  Lateral-line — very  shghtly 
curved.  Air-vessel — present.  Pseudobranchice — largely  developed.  Colours— hack  greenish,  sides  and  abdomen 
iridescent,  a  row  of  sixteen  spots  along  the.  summit  of  the  back,  close  to  the  base  of  the  dorsal  fin  :  summit  of 
head  spotted :  sides  shot  with  bluish-purple.  Dorsal  fins  yellowish,  tipped  with  black :  caudal  bright  yellow, 
stained  with  black  at  its  extremity.  Pectoral  bright  yellow,  with  a  dark  mark  on  the  body  below  it  which  shows 
through  the  fin  :  ventral  and  anal  finely  dotted  with  black,  but  which  fades  soon  after  death,  when  all  the  shot 
colours  also  disappear,  and  it  becomes  of  a  dull  green  with  the  abdomen  of  a  lighter  colour.  Posterior  edge  of 
caudal  sometimes  blackish  with  a  white  outer  margin.  In  large  specimens  the  colours  difier,  there  are  froia  five 
to  eight  dark  longitudinal  bands  along  the  back  and  upper  half  of  the  body,  the  superior  of  which  is  occasionally 
broken  up  into  spots.  There  are  usually  two  golden  bands  below  the  lateral-line,  and  one  along  its  course.  In 
this  stage  it  appears  to  closely  resemble  the  description  of  S.  loo,f  C.V.  viii,  p.  52,  which  is  said  to  grow  to  a 
larger  size  than  S.  JcanaguHa,  and  to  be  destitute  of  teeth.  Giinther  observes  of  S.  Moluccensis,  Bleeker,  that 

"this  species  is  probably  identical  with  S.  loo,  C.V." 
Habitat. — Red  Sea,  through  those  of  India  to  the  Malay  Archipelago.  Along  the  coasts  of  India  it  is 

very  rarely  seen  above  10  inches  in  length,  but  at  the  Andamans  I  obtained  what  appeared  to  be  a  distinct  species 
a  foot  long,  and  differently  coloured  as  described  above.  This  fish  I  have  captured  at  Madras,  with  fully  developed 
ova  in  March.  In  Malabar  it  is  very  common  throughout  the  cold  season,  and  is  extensively  salted  and  dried. 
Although  good  eating,  it  is  seldom  brought  to  the  table  of  Europeans,  as  it  rapidly  taints,  and  if  eaten  in  that 

state  gives  rise  to  visceral  irritation.  Fig.  3  is  fi-om  a  Sind  specimen  6^  inches  long :  fig.  4  is  from  a  Madras 
specimen  8  inches  long :  and  fig.  5  from  an  Andamanese  one  12  inches  in  length. 

2.    Scomber  brachysoma. 

.''  Scomber  brachysoma,  Bleeker,  Makr.  p.  356  ;  Giinther,  Catal.  ii,  p.  361. 

B.  vii,  D.  10  i  tV  +  y,  P-  22,  V.  1/5,  A.  J,-  +  v,  C.  21,  L.  1.  135,  L.  tr.  13/. 

Length  of  head  3f ,  of  caudal  5^,  height  of  body  3f  in  the  total  length.  Eijcs — with  a  broad  anterior  and 
posterior  adipose  lid,  diameter  of  eye  4^  in  length  of  head,  1^  diameters  from  end  of  snout,  and  1^  apart. 
Greatest  widtli  of  head  2j  in  its  length.  Lower  jaw  slightly  the  longer  :  cleft  of  mouth  deep,  the  maxilla 
reaches  to  below  the  hind  edge  of  the  eye.  Length  of  preorbital  4/7  of  that  of  the  head,  its  greatest 
depth  equalling  2/3  of  that  of  the  orbit.  Hind  edge  of  subopercle  is  vertically  behind  the  level  of  the  hind  edge 
of  the  opercle.  Teeth — minute  in  both  jaws,  none  on  vomer  or  palate.  Fins — dorsal  spines  weak  and  receivable 
into  a  groove,  the  second  and  third  the  highest  and  rather  above  1/2  that  of  the  body,  the  upper  edge  of  second 
dorsal  fin  concave,  finlets  commence  just  behind  the  fin  and  are  opposite  to  and  similar  to  those  behind  the  anal. 
Pectoral  half  as  long  as  the  head.  Caudal  vdth  deeply  pointed  lobes.  Colours — similar  to  S.  microlepidotus, 
except  that  there  are  two  shining  light  spots  above  and  behind  either  eye,  and  the  spinous  dorsal  is  posteriorly 
edged  with  black. 

The  height  of  the  body  in  S.  brachysoma,  Bleeker,  is  said  to  be  a  little  above  three  times  in  the  total 
length.     In  the  single  specimen  (if  identical)  from  the  Andaman  islands  it  is  3f . 

Habitat. — The  specimen  described  is  7\  inches  long  and  from  the  Andamans. 

Genus,  2 — Thtnnus,  Cuv.  and  Vol. 

Orcynus,  Cuv.  ;  Gra^nmatorcynus,  GiU. 

Branchiostegals  seven :  psexidobranchice.  Body  oblong,  somewhat  compressed.  Cleft  of  mouth  deep.  Small 
teeth  on  the  jaws,  vomer,  and  palati7i.e  bones.  Two  dorsal  fins,  the  spines  weak,  finlets  behind  the  soft  dorsal  and  anal. 
Scales  small.-  those  in  the  anterior  portion  of  the  body  form  a  kind  of  corselet.  Lateral-line  unarmed,  a  lowjitudinal 
heel  along  either  side  of  the  free  portion  of  the  tail.     Air-vessel,  when  present,  simple.     Pyloric  appendages  numerous. 

Geographical  distribution — the  "  tunny  fishes"  are  found  from  the  Red  Sea,  throughout  those  of  India  to 
the  Malay  Archipelago  and  beyond.  Also  in  most  open  tro]iical  and  temperate  seas.  They  are  very  voracious, 

and  may  often  be  observed  in  schools  pursuing  i'heFxoeeti,  "  flying  fishes,"  or  Clupeidai  as  ''  sardines."     As  food 

*  Teeth  in  the  upper  jaw  more  or  less  disappear  with  age,  except  at  the  symphysis,  where  they  are  usually  persistent, t  Steind.  I.  c.  considers  S.  microlepidotiis  as  the  young  of  S.  loo. 2  K  2 
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they  are  moderately  esteemed  :  in  the  "  Fauna  Japonica,"  their  flesh  if  eaten  fresh  is  said  to  canse  diarrhoea, 
therefore  they  are  more  commonly  salted  or  dried. 

SYNOPSIS  OF  SPECIES.     ■ 

1.  Thynnus  thunnina,  D.  15  |  jo-tt  +  '"iii  -^^  A  +  ■""•  Length  of  pectoral  from  6^  to  6|  in  that  of  the 
total  to  the  end  of  the  centre  of  caudal  fin.  Undulating  oblique  dark  bands  along  the  back.  Seas  of  India  to 
the  Malay  Archipelago,  also  in  the  Mediterranean  and  tropical  parts  of  the  Atlantic. 

2.  Thjnnus  pelamys,  D.  15  |  \-=|  +  viii,  A.  Jj  +  viii.  Length  of  pectoral  1/6  of  that  of  the  total  to  the 
end  of  the  centre  of  the  caudal  fin.  Four  or  five  concave  longitudinal  bands  along  the  lower  half  of  the  sides 
of  the  body.     Indian  and  Atlantic  Oceans. 

3.  Thynnus  macropterus,  D.  14  |  3%-  + is,  A.  12  -\-ix.  Length  of  pectoral  3f  in  that  of  the  total  to  the 
end  of  the  centre  of  the  caudal  fin.  Grayish  above,  becoming  silvery  on  the  sides  and  beneath.  Tips  of 
elongated  dorsal  and  anal  fins,  also  finlets,  yellow.     Seas  of  India  to  China. 

1.  Thynnus  thunnina,  Plate  LIV,  fig.  6. 

Scomber  quadrijmnctatus,  Geof.  Desc.  Eg.  Poissons,  t.  xxiv,  f.  3. 
Thynnus  thunnina,  Cuv.  and  Val.  viii,  p.  104,  pi.  212  ;  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  95, 

pi.  48  ;  Cuv.  Reg.  Anim.  111.  Poiss.  pi.  46,  f.  1  ;  Bleeker,  Makr.  p.  36,  and  Fisohe,  Madag.  p.  100 ;  Guichen, 
Exp.  Alg.  Poiss.  p.  57  ;  Giinther,  Catal.  ii,  p.  364 ;  Nilss.  .^fvers.  Sven.  Vet.  Ak.  Forh.  1864,  p.  499,  t.  5. 

Thynnus  BrasiUensis,  Cuv.  and  Val.  viii,  p.  110. 
Thynnus  afinis,  Cantor,  Catal.  p.  106 ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  136  ;  Giinther,  Catal.  ii, 

p.  363. 
Suraly,  Tam. 

B.  vii,  D.  15  I  To'TT  +  viii,  P.  26,  V.  1/5,  A.  tV  +  viii,  C.  17. 
Length  of  head  3|  to  3|,  of  pectoral  65  to  6|,  of  caudal  lobes  6J,  height  of  body  4^  in  the  distance 

between  the  snout  and  the  centre  of  the  posterior  edge  of  the  caudal  fin.  Eyes — diameter  6j  in  length  of  head, 
1|  diameters  from  end  of  snout,  and  also  apart.  Head  rather  compressed,  snout  pointed  :  the  maxilla  reaches 
to  below  the  middle  of  the  orbit.  Vertical  or  posterior  border  of  the  preopercle  short,  its  angle  rounded,  and 

its  lower  edge  at  least  twice  as  long  as  its  vertical  one.  Teeth — in  a  single  row  in  either  jaw,  also  on  vomer 
and  palate.  Fins — first  dorsal  spine  the  broadest,  equal  in  height  to  the  second,  or  1/2  as  long  as  the  head. 
In  some  specimens  the  first  dorsal  is  continued  to  within  a  short  distance  of  the  second,  in  others  (as  in  the  one 

fio'ured)  the  last  few  spines  are  nearly  or  quite  hidden  in  the  integument.  Second  dorsal  highest  anteriorly, 
having  a  concave  upper  edge,  its  three  spines  are  short  and  concealed  by  the  skin  :  finlets  rather  large.  Pectoral 

rather  short.  Ventral  ha\'ing  an  oval  or  elongated  lamella  between  the  two  fins  and  under  which  they  can 
be  partially  received.  Anal  similar  to  the  second  dorsal,  commencing  on  the  vertical  behind  that  fin,  its  three 

spines  equally  concealed.  Caudal  broad  and  pointed.  /St-a^es— forming  a  corselet  anteriorly  in  three  portions 
separated  by  two  deep  emarginations.  Superiorly  the  corselet  embraces  the  two  dorsal  fins,  and  is  divided  from 
its  central  portion  by  an  emargination  which  reaches  to  below  the  eighth  dorsal  spine.  The  central  portion  of 

the  corselet  is  mostly  beneath  the  pectoral  fin,  and  the  emargination  which  divides  it  fi'om  the  inferior  portion 
extends  to  below  the  base  of  the  pectoral.  The  lowest  portion  goes  to  below  and  behind  the  ventral  fins. 

Colours — bluish  along  the  back  having  a  number  of  undulating  oblique  dark  bands,  silvery  below  the  lateral- 
line  ;  sometimes  black  spots  on  the  chest  or  breast. 

Jerdon  observes  that  this  fish  is  called  Choori  min,  Tam. 

Geographical  distribution. — Seas  of  India  to  the  Malay  Ai-chipelago,  where  it  is  common  during  the  cold 
months ;  also  found  in  the  Mediterranean,  tropical  parts  of  the  Atlantic,  and  in  Scandinavian  seas.  The 
specimen  figured  is  from  Bombay,  where  it  is  often  seen  ia  the  markets  during  the  cold  season  up  to  two  feet 
in  length. 

2.    Thynnus  pelamys. 

Seomher pelamys*  Linn.  Syst.  Nat.  i,  p.  492;  Bl.  Schn.  p.  23;  Shaw,  Zool.  iv,  p.  588. 
Scoinber  pelainides,  Lacep.  iii,  p.  14  (pt.)  ii,  pi.  xx,  f.  2. 
Thynnus  pelamys,  Cuv.  and  Val.  viii,  p.  113,  pi.  214  ;  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  96,  pi.  49  ; 

Richards.  Ich.  China,  p.  267  ;  Cuv.  Reg.  Anim.  111.  Poiss.  pi.  47,  f.  2  ;  Bleeker,  Amboina,  p.  41 ;  Gunther, 
Catal.  ii,  p.  365. 

The  Bonito. 

B.  vii,  D.  15  I  VT+'5^iu>  P-  27,  V.  1/5,  A.  ̂ ^^yH. 
Length  of  head  3|-,  of  pectoral  6,  height  of  body  3^  to  3^  in  the  distance  between  the  snout  and  the 

centre  of  the  posterior  margin  of  the  caudal  fin.  Eyes — diameter  1/5  to  1/6  of  length  of  head,  l-J  diameters 
from  end  of  snout.  The  vertical  border  of  the  preopercle  is  3/5  the  length  of  its  horizontal  margin.  Fins— dorsal 
spines  rather  weak,  anteriorly  2/3  of  height  of  body  and  nearly  twice  as  high  as  the  second  dorsal.     Pectoral 

*  See  also  Bennett,  'RTialing  Voyage,  ii.  p.  281  ;  De  la  Roche,  Ann.  Mus.  xiii,  p.  315.     Variletta,  Humboldt,  Obs.  Zool.  ii, p.  190.     T.  jjelomys,  YarrcU,  Parnell,  Couch.     T/ij/n?iits  fajans,  Less.  Voy.  Coq.  Zool.  ii,  p.  162,  pi.  32. 
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readies  to  below  the  tenth  dorsal  spine.  Anal  similar  to  second  dorsal,  it  commences  on  the  vertical  behind  its 

last  ray.  Caudal  with  pointed  lobes.  ScaZes— forming  a  corselet  anteriorly,  which  extends  from  the  base  of 

the  pectoral  along  the  whole  length  of  that  of  the  spinous  dorsal.  Colours— hack  bluish,  becoming  silvery  on 

the  sides  and  beneath.  Four  or  live  concave,  longitudinal,  dark  bluish  bands  pass  along  the  lower  half  of  the 
abdomen  posteriorly,  ending  on  the  lateral-line  below  the  finlets. 

I  have  not  seen  this  species  in  India,  but  in  Cuv.  and  Val.  it  is  observed  that  it  has  been  received  from 
that  locality. 

Habitat. — Indian  and  Atlantic  Oceans  ;  attaining  a  considerable  size. 

3.    Thynnus  macropterus. 

Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  98,  pi.  51 ;  Bleeker,  Makr.  p.  37. 

B.  vii,  D.  14  I  xV  +  ix.  P-  31,  V.  1/5,  A.  12  +  ix,  C.  28. 

Length  of  head  and  height  of  body  each  3|  in  the  distance  between  the  snout  and  the  centre  of  the 

posterior  margin  of  the  caudal  fin.  Eyes— diameter  1/6  of  length  of  head,  1^-  diameters  from  end  of  snout,  and 

also  apart.  Maxilla  reaches  to  below  the  first  third  of  the  eye  :  lower  jaw  a  little  the  longer.  Preopercle  with 

its  posterior  margin  somewhat  irregular  in  shape,  angle  pretty  well  developed,  the  length  of  its  vertical  1/3 

longer  than  its  horizontal  margin.  Teeth— ux  a  fine  single  row  in  either  jaw,  in  an  angular  patch  prolonged 

posteriorly  on  the  vomer,  and  in  a  band  on  the  palatines.  Fins — the  anterior  dorsal  spines  equal  about  2^  m  the 
height  of  the  body  :  second  dorsal  considerably  longer  than  the  spinous  and  falciform.  Pectoral  nearly  or  quite 

as  long  as  the  head.  Anal  similar  to  soft  dorsal.  Caudal  with  pointed  lobes.  Corselet  with  three  distinct 

posterior  prolongations,  the  upper  commencing  below  the  seventh  dorsal  spine,  is  continued  along  the  base  of 

the  two  dorsal  fins :  the  second  ceases  below'the  eleventh  dorsal  spine,  and  a  little  above  the  middle  of  the 
body  :  the  lowest  extends  along  the  abdomen  to  midway  between  the  end  of  the  ventral  and  commencement 

of  the  anal.  A  well  developed  keel  on  the  lateral-line  commencing  from  opposite  the  tenth  finlet.  Colours— 

grayish  along  the  back  becoming  silvery  below,  tips  of  soft  dorsal  and  anal,  as  well  as  the  finlets,  yeUow. 

Amongst  the  specimens  sent  me  by  Sir  Walter  Elliot  is  the  one  described  above,  it  is  a  skin  27  inches 

long  and  probably  Jerdon's  specimen  from  Tellicherry.  This  is  "  Thynnus  (Orcynus)  ?  Jerdon,  M.  J.  L.  and  Sc. 

1851,  p.  136."  Dr.  Giinther  observes  of  T.  macropterus  that  it  is  closely  allied  to,  and  perhaps  identical  with, 
T.  albacora,  Lowe,  P.  Z.  See.  1839,  p.  77,  and  Trans.  Z.  S.  iii,  p.  4. 

Habitat. — Seas  of  India  to  Japan. 

Genus,  3 — Pelamts,  Cuv.  and  Val. 

Gymnosarda  and  Orcynojpsis,  Gill. 

Branchlostegals  seven:  pseudobranchice.  Body  rather  elongate  and  sli{ihtly  compressed.  _  Cleft  of  mouth 

deep.  Bather  strong  teeth  in  jaics,  none  on  vomer,  present  on  palatines.  Two  chrsal  fins,  the  spiiies  feeble,  or  of 

moderate  strength,  fi.nlets  behind  soft  dorsal  and  anal  fins.  Scales  small,  those  in  the  anterior  poHion  of  the  body 

form  a  kind  of  corselet.  Lateral-line  unarmed,  a  longitudinal  heel  along  either  side  of  the  free  portion  of  the  tail. 
Air-vessel  absent.     Pyloric  appendages  dendritical. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Pelamys  Orientalis,  D.  18  |  Jj  +  viii,  A.  -^  +  vi.  About  eight  longitudinal  blue  lines  pass  backwards 
and  a  little  upwards  in  the  upper  half  of  the  body.     Seas  of  India  to  Japan  and  beyond. 

1.    Pelamys  Chilensis,  Plate  LVI,  fig.  1. 

Pelamys  Chilensis,  Cuv.  and  Val.  viii,  p.  163  ;  Gay,  Chili,  Zool.  ii,  p.  224  ;  Giinther,  Catal.  ii,  p.  368 ; 
Steind.  Sitz.  Ak.  Wiss.  Wien,  Ivii,  p.  353. 

Pelamys  Orientalis,  Temm.  and   Schleg.  Fauna  Japon,  p.  69,  pi.  52  ;  Giinther,  Catal.  u,  p.  3b8. 

B.  vii,  D.  18  I  Jj-viii,  P.  24,  V.  1/5,  A.  ̂ \  +  vi,  C.  20. 

Length  of  head  3^,  height  of  body  44  in  the  distance  between  the  snout  and  the  centre  of  the  posterior 

edge  of  the  caudal  fin:  caudal  lobes  1/6  of  the  same  distance.  Ev/es— diameter  Sim  length  ot  head,  2^ 

diameters  from  end  of  snout  and  2  apart.  Snout  pointed,  the  greatest  width  of  head  equals  2^,  and  it.s  height 

Ii  in  its  length.  The  maxilla  reaches  to  below  the  hind  edge  of  the  eye.  Angle  of  preopercle  rounded,  its 

lower  border  rather  above  1/2  the  length  of  its  vertical  one.  Teeth— in  a  single  row  m  either  jaw  with  some 

rather  large  ones  above  the  symphysis  of  the  lower.  F/;is— dorsal  spines  weak,  second  to  fourth  subequal  and 

about  2|  in  height  of  body  and  very  slightly  higher  than  the  second  dorsal,  it  is  contmued  nearly  close  up  to 

the  second  fin.  Pectoral  2i  in  length  of  head  ;  ventral  3/4  of  pectoral.  Anal  commences  on  the  vertical  below 

first  finlet  and  is  similar  to  second  dorsal.  Caudal  with  pointed  lobes.  Sea7es— forming  a  corselet 

anteriorly  in  three  portions,  separated  by  two  deep  emarginations.  Superiorly  the  corselet  embraces  the  whole 

length  of  the  first  dorsal  fin  :  its  central  portion  is  narrow  and  pointed  ending  close  to  the  end  of  the  pectoral 

fin:  its  lower  portion  is  small  and  just  embraces  the  ventrals  which  have  a  small  scale  between  them. 
Lateral-line— makes  a  low  curve  to  below  commencement  of    second  dorsal  fin,  where  its  becomes  straight. 
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Colours — tlie  upper  lialf  of  the  body  with  about  eight  broad,  straight,  blue  lines  passing  backwards  and  a  little 
upwards,  silvery  below  the  lateral-line,  where  however  there  are  similar  lines  but  very  faint. 

Habitat. — Seas  of  India  to  Japan  and  beyond.     The  specimen  figured  (17  inches  long)  is  from  Bombay. 

Genus,  4 — Ctbium,  Cm. 

ApocJontis  and  Apolectus,  Bennett ;  Lejndoajhiimi  and  Acantliocyhium,  Gill. 

Seer-fis]ies. 
BrancMostecjals  seven  :  pseudohrancliim.  Body  smnetvliat  elongated.  Cleft  of  mouth  deep.  Teeth  large  and 

strong  in  the  jaws  :  villi  form  on  vomer,  palatines,  and  tongue.  Two  dorsal  fins,  the  first  ivith  feeble  spines,  extending 
to  the  commencement  of  the  second,  more  rays  in  the  second  dorsal  than  spines  in  the  first :  seven  or  more  finlets  behind 
the  second  dorsal  and  anal  fins.  Scales,  when  present,  rudimentary.  A  slight  heel  on  either  side  of  the  caudal  lobes. 
Air-vessel  present. 

The  seer-fishes  of  India,  when  of  the  proper  size,  are  considered  as  amongst  the  most  delicate  for  eating 
of  the  marine  forms.  If  small,  as  under  a  foot  in  length,  they  are  dry,  resembling  Trachynotus  and  Gliorinemus : 
from  1|-  to  2i-  feet  in  length  they  are  at  their  primest  size,  above  this  they  become  coarse. 

SYNOPSIS   OP  SPECIES. 

1.  Cybiicm  KiMii,  D.  16  |  xf-f^  +  '^"'  ̂ -  tV  +  '^'-  Head  5^  to  6,  height  of  body  5  in  the  total  length. 
Lateral-line  with  a  gradual  curve.     Sides  silvery  :  first  dorsal  black.     Seas  of  India. 

2.  Cybi'um  interruptum,  D.  16  |  -ys^ts  +  '^iii-ix,  A.  -Jy  -\-  viii-ix.  Head  5^,  height  of  body  5^  in  the  total 
length.  28  to  30  teeth  in  upper,  and  about  24  in  lower  jaw.  Body  with  three  rows  of  horizontally  elongated 
blotches  :  first  dorsal  nearly  black.     Seas  of  India. 

3.  Cybium  gnttatum,  D.  16-17  |  tt^ts-  +  "^ii-x>  -A.,  t-b-tt  +  vii-ix.  Head  5  to  5^,  height  of  body  5  in  the 
total  length.  10  to  12  teeth  in  either  jaw.  Body  with  three  rows  of  elongated  blotches  :  first  dorsal  black  to 
the  eighth  spine,  the  rest  pure  white  edged  with  black.     Seas  of  India. 

4.  Cybium  CommersonU,  D.  16-17  |  -iJ-lA^  +  ix-x,  A.  yflf^  +  ix-x.  Head  4  to  5,  height  of  body  5i  to  7 
in  the  total  length.  Lateral-line  with  a  strong  bend  below  twelfth  dorsal  ray.  Undulating  vertical  spots  and 

lines  on  the  sides.  First  dorsal  black  to  the  end  of  seventh  spine,  behiad  pure  white  "with  a  black  upper  edge. 
Red  Sea,  seas  of  India  to  the  Malay  Arcliipelago  and  beyond. 

6.  Cybium.  lineolatum,  D.  16  |  -rj  +  ix,  A.  y\  +  x.  Head  6,  height  of  body  6|  in  the  total  length. 
Several  rows  of  horizontally  elongated  dark  spots  along  the  sides.     Seas  of  India  to  ?  the  Malay  Archipelago. 

1.     Cybium  Kuhlii,  Plate  LVI,  fig.  2. 

Cybium  Kuhlii,  Cuv.  and  Val.  viii,  p.  178. 

B.  vii,  D.  16  I  Tf:fT+  viii,  P-  29,  V.  1/5,  A.-t.  +  yii,  C.  21. 

Length  of  head  6|  to  6,  of  caudal  3|  to  4,  height  of  body  5  in  the  total  length,  ̂ yes^diameter  1/5 
of  length  of  head,  1^  diameters  from  end  of  snout,  and  also  apart.  Greatest  width  of  head  equals  1/2,  and  its 
height  equals  4/5  of  its  entire  length.  Maxilla  reaches  to  below  the  hind  edge  of  the  eye.  Preopercle 
emarginate  along  its  vertical  border,  with  the  lower  limb  almost  as  long  as  the  hind  one.  Teeth — conical  and 
rather  compressed,  from  15  to  20  in  either  jaw,  those  in  the  lower  much  the  larger :  vomerine  patch  anteriorly 
rounded,  in  a  band  along  the  palatiaes.  Fins — first  dorsal  spines  weak,  second  dorsal  anteriorly  equals  3/4  of 
the  height  of  the  body  below  it,  there  are  six  unarticulatod  rays  at  its  commencement  hidden  in  the  skin,  the 
anal  which  commences  on  a  vertical  line  below  its  centre  is  similar  to  it  but  not  so  high.  Pectoral  as  long  as 
the  head  behind  the  middle  of  the  eye.  Ventrals  equal  1^  diameters  of  the  eye  in  length.  Caudal  with  deeply 

pointed  lobes.  Lateral-line — contairiing  about  200  plate-like  rounded  scales,  each  having  a  simple  tube,  is 
straight  until  it  arrives  opposite  the  end  or  middle  of  the  base  of  the  second  dorsal,  where  it  curves  to  below 
the  third  finlet  and  then  becomes  rather  wavy,  its  central  keel  well-developed.  Colotirs — bluish  above  becoming 
silvery  on  the  side  and  below.  After  death  the  sides  assume  a  dark  hue  and  have  neither  bands  or  spots.  First 

dorsal  black  :  second  dorsal  and  also  anal  with  dark  bases  :  pectoral  •with  a  light  outer  edge,  tips  of  caudal  dark. 
Habitat. — Seas  of  India.  The  specimen  figured  (from  Bombay)  is  14^  inches  in  length,  but  it  attains  a 

much  larger  size. 

2.     Cybium  interruptum,  Plate  LVI,  fig.  3. 

Scomber  vnngeram,  Russell,  Fish.  Vizag.  ii,  p.  26,  pi.  134. 
Scomber  leopardus,  Shaw,  Zool.  iv,  p.  591. 
Cybium  interruptum,  Cuv.  and  Val.  viii,  p.  172  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  136;  Giinther,  Catal. 

ii,  p.  371. 
Buck-ku,  Gwadur. 

B.  vii,  D.  16  I  TT^tre  +  -"ii-ix,  P.  21,  V.  1/5,  A.  -rV  +  viii-ix,  C.  21. 

Length  of  head  5-J:,  of  caudal  5,  height  of  body  5f  in  the  total  length.  Eyes — diameter  4.|  in  length  of  head, 
IJ-  diameters  from  end  of  snout,  and  also  apart.  Greatest  width  of  head  equals  2^  in  its  length,  and  its  height 
equals  its  length  behind  the  posterior  nostril.     ]\Iaxilla  reaches  to  below  the  middle  of  the  eye.     Vertical  Hmb 



FAMILY,   XIX-SCOMBRID^.  256 

of  preopercle  emarginate.  Teeth — comparatively  small,  equal  sized,  conical  and  somewhat  compressed,  about 
28  or  30  in  the  upper,  and  24  rather  larger  ones  in  the  lower  jaw,  they  are  placed  close  together  as  shown  in 

Russell's  figure  :  in  a  patch  rounded  anteriorly  and  slightly  emarginate  laterally  on  the  vomer,  and  in  a  band 
along  the  palatines.  Fins — dorsal  spines  weak  :  second  dorsal  commences  midway  between  tlie  anterior  nostril 
and  the  base  of  the  caudal  fin,  anteriorly  it  is  1/2  the  height  of  the  body,  its  upper  edge  concave  :  anal 

commences  below  the  fii-st  third  of  the  second  dorsal  which  fin  it  resembles.  Caudal  deeply  forked.  Lateral- 
line — with  a  gradual  descent.  Colours — bluish  along  the  back  becoming  white  on  the  sides  and  below,  three 
rows  of  elongated  blotches  along  the  sides,  almost  forming  interrupted  bands,  the  two  upper  sets  of  blotches 
cross  the  lateral-line  below  the  second  or  third  finlet :  first  dorsal  dark,  its  outer  edge  nearly  black. 

The  above  appears  to  be  Russell's  fish,  the  number  of  teeth  separates  it  from  the  G.  (juttatum,  (Bl.  Schn.) 
C.  V.  It  is  also  most  probably  C.  interruptum,  C.  V.,  from  Pondicherry,  which  is  said  to  have  28  teeth  in  the 
upper  and  IG  in  the  lower  jaw. 

Eahitat. — Seas  of  India.  The  specimen  figured  (from  Madras)  is  a  little  over  15  inches,  it  attains  at 
least  3  feet  in  length. 

3.    Cybium  guttatum,  Plate  LV,  fig.  1  {yotmg)  and  LVI,  fig.  4  (adult). 

Scomber  guttatus,  Bl.  Schn.  p.  23,  f.  v. 
Cyhium  ijuttatum,  Cuv.  and  Val.  viii,  p.  173;  Richards.  Ich.  China,  p.  268  (pt.)  ;  Cantor,  Catal.  p.  Ill ; 

Bleeker,  Makr.  p.  38  ;  Giinther,  Catal.  ii,  p.  371 ;  Day,  Pish.  Malabar,  p.  71 ;  Kner,  Novara  Pische,  p.  143. 
Cyhium  lineolatum,  Cantor,  Catal.  p.  110. 

B.  vii,  D.  16-17  1  Tt:-h--l-viii-x,  P.  21,  V.  1/5,  A.  .j^-',^  +  vii-ix,  C.  26. 

Length  of  head  5  to  5-1-,  of  caudal  4-1-  to  6,  height  of  body  5  in  the  total  length.  Eyes — diameter  5^  to 
6|  in  the  total  length,  2  diameters  from  end  of  snout,  and  li  apart.  Greatest  width  of  head  equals  1/2  its 
length,  and  its  height  equals  its  length  behind  the  anterior  nostril.  The  maxilla  reaches  to  below  the  hind  edge 
of  the  eye.  Vertical  limb  of  preopercle  slightly  emarginate.  Teeth — lancet-shajjed,  laterally  compressed,  and 
somewhat  wide  apart,  about  10  to  12  in  either  jaw  and  frequently  some  smaller  ones  likewise  present  for  taking 
the  place  of  any  lost ;  they  are  much  longer  in  the  lower  jaw  :  in  a  triangular  patch  on  the  vomer,  and  in  a 

band  on  the  palatines.  Fins — first  dorsal  spines  weak,  and  ending  in  soft  points  :  second  dorsal  highest 
anteriorly  where  it  equals  4/7  of  that  of  the  body  below  it,  and  has  a  concave  upper  edge  :  anal  commences 
below  the  first  third  of  the  soft  dorsal.  Lateral-line — having  a  very  gradual  descent,  it  becomes  somewhat 
undulating  opposite  the  commencement  of  the  second  dorsal,  and  very  much  so  below  the  third  and  fourth 
finlets.  The  keel  on  the  lateral-line  well  developed.  Colours — bluish  above,  silvery  beneath  :  back  and  sides 
with  three  rows  of  round  or  rather  horizontally  oval  spots,  which  become  most  apparent  after  death  :  the 
membrane  between  the  first  and  eighth  spines  black,  the  rest  pure  white  edged  with  black  :  in  the  young  the 
first  dorsal  is  occasionally  almost  wholly  black. 

Hahitat. — Seas  of  India,  Malay  Archipelago,  and  China.  Grows  to  6  feet  in  length,  is  good  eating,  and 
salts  well.  Specimens  under  a  foot  in  length  are  dry,  from  two  to  two-and-a-half  feet  long  they  are  in  the  best 
condition,  above  that  they  become  coarse.  They  should  be  cooked  when  quite  fresh.  They  are  also  one  of  the 

best  fish  for  "  Tamarind  fish."  Are  captured  in  numbers  from  October  throughout  the  cold  months  along  all the  Indian  coasts. 

Cantor's  specimen  of  G.  lineolatum,,  in  the  British  Museum,  has  the  formula  of  the  fins  as  above,  and  11 
or  12  teeth  in  either  jaw.  The  specimen  figured,  PI.  LV,  f.  1  (from  Canara)  is  9  inches  long,  the  older  one 
PI.  LVI,  fig.  4,  is  from  Madras. 

4.     Cybium  Commersonii,  Plate  LVI,  fig.  5. 

Scomber  Commersonii,  Lacep.  ii,  p.  600,  pi.  20,  f.  1 ;  Shaw,  Zool.  iv,  pp.  589  and  590,  pi.  83. 
Scomber  maculosus,  Shaw,  Nat.  Misc.  No.  982,  and  Zool.  iv,  p.  592. 
Scomber  konam,  Russell,  ii,  p.  27,  pi.  135. 
Cybium  Commersonii,  Cuv.  Reg.  Anim. ;  ?  Riipp.  Atl.  Pische,  p.  94,  t.  25,  f.  1 ;  Cuv.  and  Val.  viii,  p.  165  ; 

Riipp.  N.  W.  Pische,  p.  41  (pt.)  ;  Richards.  Ich.  China,  p.  268  ;  Cantor,  Catal.  p.  108  ;  Jerdon,  M.  J.  L.  and  Sc. 
1851,  p.  136;  Giinther,  Catal.  ii,  p.  370;  Day,  Pish.  Malabar,  p.  69;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871, 
p.  444. 

Cybium  konam,  Bleeker,  Makr.  p.  357  ;  ?  Kner,  Novara  Pische,  p.  144. 
Chumbum,  Mai.  ;  Konam,  Mah-wu-laachi,  or  Ah-ku-lah,  Tarn. 

B.  vii,  D.  16-17  I  T-|:tT  +  ix-x,  P. '20-23,  V.  1/5,  A.  J-i-a^  +  ix-s,  C.  21. 
Length  of  head  1/4  to  1/5,  of  caudal  1/5  to  2/11,  height  of  body  2/11  to  1/7  of  the  total  length.  Eyes— 

diameter  2/9  to  1/5  of  length  of  head,  li  to  2  diameters  from  end  of  snout,  and  1^-  apart.  Greatest  width  of 
head  equals  3/7,  and  its  height  3/5  of  its  length.  The  maxilla  reaches  to  below  the  centre  or  hind  edge  of  the  orbit. 
Posterior  border  of  preopercle  rather  emarginate,  and  its  angle  rounded  and  slightly  produced.  Teeth — strong, 
conical,  compressed  Laterally,  those  in  the  upper  jaw  varying  in  number  from  about  11  to  25,  the  posterior  ones 
being  rather  the  smallest.  In  the  lower  jaw  there  are  from  10  to  15  of  the  same  shape,  but  the  posterior  ones 

are  the  largest.     A  triangular  gi-oup  of  vUliform  teeth  on  the  vomer,  and  a  long  narrow  band  on  the  palatines. 
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Fins — the  spines  of  the  first  dorsal  are  weak,  and  end  in  thin  filamentous  points  projecting  beyond  the 
membrane,  which  is  deeply  notched.  The  second  dorsal  highest  in  front  with  its  upper  margin  concave,  it  is 
situated  opposite  the  anal  which  it  resembles.  Ventral  small :  pectoral  pointed :  caudal  with  pointed  lobes 
each  with  a  raised  soft  oblique  ridge  along  its  base.  Lateral-line — at  first  in  upper  third  of  body,  opposite  the 
twelfth  or  thirteenth  dorsal  ray  it  bends  down,  making  a  second  strong  curve  from  opposite  the  first  to  the 
third  pairs  of  tinlets,  beyond  which  it  passes  direct  to  the  centre  of  the  caudal  where  it  ends  in  a  soft  raised 
keel  between  the  bases  of  either  lobe.  Colours — bluish  above,  silvery  below  :  first  dorsal  black  to  the  end  of  the 
seventh  spine,  behind  which  it  is  pure  white,  having  a  narrow  black  upper  edge  :  basal  half  of  pectoral 
black.  After  death  numerous  vertical  undulating  lines  and  spots  appear  on  the  sides,  in  the  specimen  figured 
(from  Madras)  they  are  very  distinct,  but  during  life  they  are  rather  indistinct. 

Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond ;  it  attains 
at  least  4  feet  in  length. 

5.    Cybium  lineolatum. 

Cuv.  and  Val.  viii,  p.  170;  Belanger,  Voy.  p.  366,  pi.  2,  f.  1;  Griffith  in  Cuv.  An.  Kingdom,  Fishes, 
pi.  48,  f.  1 ;  Bleeker,  Makr.  p.  40  ;  Giinther,  Catal.  ii,  p.  370. 

B.  vii,  D.  16  I  T^  +  ix,  P.  21,  V.  1/5,  A.  Jj  +  x,  C.  15. 

Length  of  head  1/5,  of  caudal  1/5,  height  of  body  2/13  of  the  total  length.  Eyes — diameter  4i  in  length 
of  head,  1^  apart.  Teeth — about  18  in  either  jaw,  triangular  and  strongly  compressed,  the  central  ones  in  the 
lower  being  the  largest :  in  a  triangular  pointed  patch  on  the  vomer,  and  in  a  band  on  the  palatines.  Fins — 
spines  of  first  dorsal  slender.  Pectorals  8^  in  the  total  length  :  ventrals  1/3  of  pectoral.  Lateral-line — at  first 
in  upper  fourth  of  body,  descends  gradually  towards  the  end  of  the  second  dorsal  fin  until  it  arrives  below  the 

fifth  finlet.  Colours  —bluish  above,  silvery  on  the  sides  and  beneath  :  several  rows  of  elongated  black  blotches 
on  the  body,  three  rows  of  them,  like  interrupted  lines,  being  below  the  lateral-line. 

Cuv.  and  Val.'s  specimen  was  in  a  bad  state,  and  a  difficulty  occun-ed  in  counting  the  number  of  rays, 
the  species  appears  to  somewhat  resemble  C.  cjuttatmn,  C.  V.  (it  has  fewer  teeth  than  in  G.  interruptum,  C.  V.) 

but  is  stated  to  have  less  rays.  Bleeker,  Beng.  en  Hind.  (1853,  p.  42)  places  it  as  a  sj-nonym  of  C.  interrujotuni, 
C.  V.  ?     Cantor's  type  specimen  also  appears  to  be  C.  interruptum. 

Habitat. — Seas  of  India  to  ?  Malay  Archipelago. 

Genus,  5 — Elacate,  Cuv. 
Meladerma,  Swainson. 

Brarichiostegals  seven :  pseudobrancMm.  Body  fusifo-rni :  head  depressed.  Cleft  of  mouth  of  moderate  depth 
VilUform  teeth  on  the  jaws,  vomer,  palatine  bones,  and  tongue.  The  first  dorsal  reduced  to  a  few  free  spines:  tJie 
second  with  many  rays  and  somewhat  similar  to  the  anal :  no  finlets.  Scales  very  small.  No  keel  on  the  side  of  the 
tail.     Air-vessel  absent.     Pyloric  appendages  dendritical. 

The  immature  of  this  fish,  as  seen  in  the  seas  of  India,  has  its  central  caudal  rays  exceedingly  prolonged  : 
as  age  advances,  as  8|  inches,  the  fin  becomes  more  obtuse,  but  still  the  central  rays  are  rather  the  longest :  in 
a  specimen  12  inches  long  that  fin  is  obtuse,  in  another  11  inches  long  it  is  slightly  emarginate  :  in  the  adult  it 
becomes  concave  or  almost  lobed,  the  lower  being  usually  the  longer. 

SYNOPSIS  OP  INDIVIDUAL  SPECIES. 

1.  Elacate  nigra,  D.  8  |  28-36.  A.  yt-ts-  Brown,  with  two  longitudinal  black  bands.  Seas  of  India  to 
Japan  and  beyond. 

1.    Elacate  nigra,  Plate  LV,  fig.  2. 

Scomber  niger,  Bloch,  t.  337 ;  Bl.  Schn.  p.  35. 
Centronotus  Gardenii,  Lacep.  iv,  p.  357. 
Scomber  peddah  mottah,  Russell,  Pish.  Vizag.  ii,  p.  39,  pi.  153. 
Elacate  Pondiceriana,  Cuv.  and  Val.  viii,  p.  329 :  Rijpp.  N.  W.  Fische,  p.  43,  t.  xii,  f.  3 :  Jerdon,  M.  J.  L. 

and  Sc.  1851,  p.  139. 
Elacate  viotta,  Cuv.  and  Val.  viii,  p.  332  ;  Bleeker,  Makr.  p.  42. 
Elacate  Malabarica,  Cuv.  and  Val.  1.  c. ;   Cuv.  Reg.  An.  HI.  Poiss.  pi.  54,  f.  2. 
Elacate  bivittata,  Cuv.  and  Val.  viii,  p.  338 ;  Temm.  and  Schleg.  Fauna  Japon.  Poissons,  p.  104,  pl.  56 ; 

Richards.  Ich.  China,  p.  269  ;  Cantor,  Catal.  p.  116;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  139. 
Meladerma  nigerrima,  Swainson,  Fishes,  ii,  p.  243. 
Elacate  Canada,  Holb.  Ich.  South  Carol,  p.  95,  pl.  14,  f.  1. 
Elacate  nigra,  Giinther,  Catal.  ii,  p.  375 ;  Day,  Fish.  Malabar,  p.  73 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871, 

p.  445 ;  Bleeker,  Madagascar,  p.  98. 
Cuddul  verarl,  Tam. 

B.  vii,  D.  8  1  28-36,  P.  21,  V.  1/5,  A.  -^l-^,  C.  17,  Vert.  12/13. 
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Length  of  head  4|  to  5,  of  caiidal  51  to  G,  height  of  body  7j  to  8  in  the  total  length.  iJyes— diameter 
4i  to  5  in  the  length  of  head,  1^  to  2  diameters  from  end  of  snout,  and  about  2  apart.  Mouth  wide,  the  maxilla 
reaches  to  below  the  anterior  edge  or  first  third  of  the  eye.  Greatest  width  of  head  equals  its  height,  or  its 
length  excluding  the  snout.  Upper  surface  of  head  flat,  and  stellately  rugose.  Teeth — villiform.  Fins — dorsal 

fi-ee  spines  with  a  very  short  interspinous  membrane.  Second  dorsal  highest  anteriorly  where  its  rays  equal  the 
height  of  the  body,  its  upper  edge  slightly  concave.  Anal  similar  to  second  dorsal,  but  rather  lower,  it  arises  on 
the  vertical  below  the  seventh  or  eighth  dorsal  ray,  its  two  first  rays  are  short  and  undivided.  Pectoral  1/2 
longer  than  ventral,  and  equalling  the  length  of  head  without  the  snout.  Caudal  with  its  central  rays  much  the 
longest  in  the  immature,  becoming  moderately  or  deeply  lunated  in  the  adult.  Colours — olivaceous  brown, 
having  a  dark  band  along  the  back  below  the  base  of  the  dorsal  fin  and  another  along  the  centre  of  the  side. 
Fins  brownish,  with  dark  or  black  edges.     Outer  edges  of  caudal  lobes  white. 

Habitat. — Seas  of  India  to  Japan,  also  stated  to  be  found  in  the  tropical  parts  of  the  Atlantic  and  along 
the  shores  of  the  United  States.  The  one  figured  (from  Madras)  is  Vi\  inches  in  length.  A  specimen  4  feet 
10  inches  in  length  exists  in  the  Madras  Museum.  March,  1867,  I  took  a  female,  30  inches  long,  full  of  well 
developed  ova.  In  February,  1867,  I  examined  the  contents  of  the  stomach  of  one,  and  found  the  remains  of 
numerous  small  fishes. 

Genus,  6 — Echeneis,  Artedi* 

Bemoropsis,  EJiomhochirus,  Bemilegia,  Leptecheneis,  Plitheirichthjs,  Gill. 

Brancldostegah  seven  or  eight:  pseudohranchice.  Body  elongated, fusiform:  head  de^nessed  and  superior/ g 
furnished  with  an  adhesive  organ.  Eyes  lateral  or  directed  downwards  and  outwards.  Cleft  of  month  deep.  Villi- 

form teeth  on  the  jaws,  vomer,  pialatine  hones,  and  generally  on  the  tongue.  The  first  dorsal  fin  modified  on  the  summit 

of  the  head  and  occiput,  into  an  adhesive  disk;  a  long  second  dorsal  and  anal:  nofinlets  :' ventrals  thoracic.  Scales 
very  small.     No  keel  on  the  side  of  the  tail.     Air-vessel  absent.     Pyloric  ai^pendag'es  in  moderate  7iumbers. 

Geographical  distribution. — These  fishes  appear  to  be  inhabitants  of  nearly  all  seas.  In  those  of  India 
they  are  most  commonly  captured  adhering  to  sharks,  and  are  consequently  considered  to  be  parasitic  on  those 
animals.  Van  Beneden  (Bull.  Ac.  Belg.  1870,  xxx,  pp.  181-185)  has  however  shown  that  sometimes,  at  least, 
they  prey  upon  fishes. 

The  shape  of  the  caudal  fin  in  these  fishes  changes  with  age,  as  observed  in  Elacate. 

SYNOPSIS  OF  SPECIES. 

1.  Echeneis  neucrates,  D.  22-25  |  3.3-41,  A.  32-38.  A  dark  band  along  the  body.  Seas  of  temperate  and tropical  reigons. 

2.  Echeneis  remora,  D.  17-18  |  22-24,  A.  24-25.  General  brown  colour.  Seas  of  temperate  and  tropical 
regions. 

_  3.  Echeneis  hrachyptera,  D.  15-16  |  26-32,  A.  24-27.     Light  brown,  end  of  caudal  whitish.     Seas  of  India 
to  China,  also  Madeira,  and  the  coast  of  North  America,  and  the  Brazils. 

4.  Echeneis  albescens,  D.  12-13  |  17-22,  A.  19-22.     Seas  of  India,  Japan,  and  the  Cape. 

1.    Echeneis  neucrates,  Plate  LVII,  fig.  1. 
Linn.  Syst.  i,  p.  446;  Gmel.  Linn.  p.  1188;  Forsk.  p.  xvi,  No.  7  ;  Bloch,  ii,  p.  131,  t.  171  ;  Bl.  Schn 

p.  239 ;  Shaw,  Zool.  iv,  p.  209,  pi.  31 ;  Bennett,  Life  Raffles,  p.  692  ;  Bleeker,  Fish.  Madag.  p.  98. 
Echeneis  naucrates,  Lacep.  iii,  pp.  146,  162,  pi.  ix,  f.  2;  Cnv.  Eeg.  Anim. ;  Cantor,  Catal.  p.  199;  Teni. 

and  Schleg.  Fauna  Japon.  p.  270,  pi.  120,  f.  1 ;  Richards.  Ich.  China,  p.  203  ;  Gunther,  Ann.  and  Matr.  Nat. 
Hist.  May,  1860,  p.  395,  and  Catal.  ii,  p.  384  (.see  syn.)  ;  Day.  Fish.  Malabar,  p.  75;  Kner,  Novara  Fische, 

p.  146;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  446.       '     '         '■  >  i-        .  > Echeneis  neucrates,  Russell,  Fish.  Vizag.  i,  p.  39,  and  Ala  moftah,  pi.  49. 
Echeneis  albicauda,  Mitchell,  Am.  Monthly  Mag.  ii,  p.  244. 
Echeneis  hmata,  Bancroft,  Proc.  Zool.  Soc.  i,  pT  134,  and  Zool.  Journ.  v,  p.  411,  pi.  xviii. 
Echeneis  Australis,  Griffith,  in  Cuv.  An.  King.  Fishes,  p.  504. 
Echeneis  vittata,  Lowe,  Proc.  Zool.  Soc.  1839  p.  89,  1850  p.  252,  and  Travis.  Zool.  Soc.  iii,  p.  17  ;  Rupp. 

N.  W.  Fische,  p.  82.  '  i  >        I'l 
Echeneis  fusca,  Gronov.  ed.  Gi-ay,  p.  92. 
Putthii-muday,  "  Catching  mouth,"  Mai.  :   Uhbay,  Tarn. 
B.  vii,  D.  22-25  I  33-41,  P.  20,  V.  1/5,  A.  32-38,  C.  17. 

Length  of  head  5^  to  6,  including  disk  3^  to  4^  of  disk  4}  to  5,  of  pectoral  7f  to  8,  of  caudal  8,  widtli 
between  pectorals  10^-  to  lU,  height  of  body  Hi  to  12i  in  the  total  length.  iJyes— transversely  oval,  directed obliquely  outwards  and  downwards,  2k  to  3  diameters  in  the  postorbitariength  of  head,  2  to  3  diameters  from 
end  of  snout,  3i  to  4i  apart  superiorly,  and  3  to  4  inferiorlv.  The  disk  or  modified  first  dorsal  fin  is  situated 
on  the  summit  of  the  head  and  occiput,  is  about  2/5  as  wide  as  long,  containing  from  twenty-one  to  twenty-five 

.%  .  *;,   Z  T'^  fishes  of  tM.9  Genns  form  the  sub-family  Echeneidina,  Cantor,  or  the  Family  Echekeoidei.  Bleeker.    Cantor  observes Ibat  the  Malays  consider  these  fish  to  be  a  powerfal  manure  for  fruit  trees. 
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transverse  laminEe,  liaving  a  tooth-like  posterior  margin  to  cacli,  -wliilst  along  the  central  line  runs  a  smootli 
elevation  so  that  the  vacuum  may  be  confined  to  only  one  half  of  the  disk.  The  most  anterior  of  the  lamina;  are 

directed  slightly  forwards,  the  second  quarter  are  neai'ly  transverse,  and  the  posterior  go  backwards,  the 
difference  between  each  and  the  one  succeeding  it  being  very  gradual.  External  to  this  di.sk  is  a  wide  fleshy 

membrane,  which  posteriorly  extends  to  over  the  occiput,  but  anteriorly  does  not  reach  as  far  as  the  end  of  the 

upper  jaw,  the  whole  acting  as  a  sucker.  Maxilla  extending  about  as  far  as  the  anterior  margin  of  the  orbit  in 

the  immature,  or  to  only  beneath  the  third  lamina  in  a  specimen  2^-  feet  in  length.  Mandibula  pointed  and 

covered  superiorly  with  numerous  rows  of  villiform  teeth,  forming  a  ti'iangular  toothed  space  in  advance  of  the 

upper  jaw,  which  last  is  pointed.  Fins — pectoral  situated  over  the  posterior  margin  of  the  opercle,  and  opposite 
the  posterior  quarter  of  the  bony  disk.  First  dorsal  forming  the  disk  :  second  dorsal  and  anal  opposite  one  another, 

both  highest  in  front,  where  the  rays  equal  from  2{r  to  2§  the  length  of  the  disk,  outer  edge  of  both  fins  rather 

concave,  and  the  last  rays  slightly  produced.  Ventral  pointed,  and  placed  almost  horizontally.  Caudal  with  its 

posterior  margin  sti-aig'ht,  but  having  four  short  notches  at  its  extremity.  Scales — minute.  Lateral-liiie — rather  undulating.  Colours — generally  brownish  gray,  with  the  external  margins  of  the  caudal  and  the  anterior 

tips  of  the  dorsal  and  anal  fins  edged  with  white  :  pectoral  of  a  deep  brown  :  anal  tipped  with  dark  brown : 

centre  of  caudal  nearly  black.     Sometimes  a  blackish  band  along  the  middle  of  the  side. 
Eahitat. — Red  Sea,  seas  of  India,  Malay  Archipelago,  and  tropical  and  temperate  seas  generally: 

attains  at  least  3  feet  in  length :  tliis  is  the  commonest  form  in  the  Indian  seas,  the  one  fignred  is  8  inches 
in  length. 

2.    Echeneis  remora. 

Bcmora  imperati,  Willughby,  Append,  p.  5,  t.  ix,  f.  2. 

Echeneis  remora,  Linn.'Syst.  i,  p.  446  ;  Gmel.  Linn.  1187  ;  Bloch,  ii,  p.  1.34,  pi.  172  ;  Bl.  Schn.  p.  240 ; 
Lacep.  iii,  pp.  146,  147,  t.  ix,  f .  1  ;  Shaw,  Zool.  iv.  p.  202,  pi.  31 ;  Temm.  and  Schleg,  Fauna  Japon.  Poissons, 

p.  271 ;  Lowe,  Trans.  Zool.  Soc.  iii,  p.  16  ;  Jenyns,  Voy.  Beagle,  p.  142  ;  Giinther,  Ann.  and  Mag.  May,  1860, 

p.  390,  and  Catal.  ii,  p.  378  (see  Synon.)  ;  Kner,  Novara  Fische,  p.  146;  Bleeker,  Madagascar,  p.  99. 
Echeneis  Jacobcea  and  paUida,  Lowe,  P.  Z.  S.  1839,  p.  89. 
Echeneis  renioroides,  Bleeker,  Batoe,  ii,  p.  70. 
Echeneis  parva,  Gronov.  ed.  Gray,  p.  92. 
?  Echeneis  horhoniensis,  Guich.  in  Maillard,  Reunion,  Append,  p.  19. 

B.  vii,  D.  17-18  |  22-24,  P.  20,  V.  1/5,  A.  24-26,  C.  17,  Csec.  pyl.  6,  Vert.  12/15. 

Leno-th  of  head  4^,  with  disk  1/3,  of  disk  alone  3j,  of  caudal  1/6,  height  of  body  1/9,  breadth  between 

pectoral  fins  1/6  to  1/7,  length  of  pectoi-als  7f,  of  ventrals  8j  in  the  total  length.  Eijes — situated  in  the 
centre  of  the  length  of  the  head,  ?^\  diameters  from  end  of  snout,  and  6  apart  superiorly.  Mouth  rounded. 

Teeth — the  outer  lateral  row  in  the  lower  jaw  enlarged.  Fins — first  dorsal  or  disk  in  its  widest  part  equals  half 

its  leno-th.  Second  dorsal  commences  midway  between  the  base  of  the  pectoral  and  the  base  of  the  caudal,  its 

hig-hest  rays  equal  the  length  of  the  head  excluding  the  snout.  Anal  opposite  the  second  dorsal.  Caudal 

forked  in  a  specimen  9  inches  long.     Colours — bro-mi. 
Habitat. — Seas  of  temperate  and  tropical  regions. 

3.  Echeneis  brachyptera,  Plate  LV,  fig.  3. 

Lowe,  Proc.  Zool.  Soc.  1839,  p.  89  ;  and  Trans.  Zool.  Soc.  p.  17 ;  Giinther,  Ann.  and  Mag.  May,  1860, 
p.  399,  and  Catal.  ii,  p.  378. 

Echeneis  sexdecim-lamellata,  Eydoux  et  Gervais,  Voy.  Favor,  v,  Zool.  p.  77,  pi.  xxxi. 
Echeneis  pallida,  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  271,  pi.  120,  f.  2,  3. 
Echeneis  Nieuhofii,  Bleeker,  Sumatra,  ii,  p.  279. 

B.  vii,  D.  15-16  I  26-32,  P.  20,  V.  1/5,  A.  24-27,  C.  17. 

Length  of  head  4i,  including  disk  3f ,  of  disk  alone  4|,  of  caudal  &\,  height  of  body  8^,  width  at 

pectorals  6|-  to  7^,  length  of  jiectoral  1/10,  of  ventral  7^  in  the  total  length.  £^es— diameter  2i  in  the 
postorbital  portion  of  the  head,  2^  diameters  from  end  of  snout,  31  apart  superiorly,  and  3  interiorly.  Upper 

jaw  rather  angular  :  the  maxilla  reaches  posteriorly  to  below  the  front  edge  of  the  eye  or  beneath  the  fourth 

'lamina  of  the'disk.  Teetli — the  outer  lateral  row  in  the  lower  jaw  is  somewhat  enlarged.  Fins — greatest  width 
of  disk  equals  half  its  length.  The  second  dorsal  commences  midway  between  the  posterior  edge  of  the  eye 

and  the  base  of  the  caudal,  its  his-hest  portion  equals  the  postorfiital  length  of  the  head.  The  anal  commences 
on  a  vertical  below  the  third  or  fourth  dorsal  ray  to  which  fin  it  is  similar.  Caudal  very  slightly  emarginate. 

(Scales — rudimentary.     Colours — of  a  light  brown  with  the  posterior  edge  of  the  caudal  whitish. 
Habitat.— Seas  of  India  to  China,  also  Madeira,  and  the  coasts  of  North  America  and  Brazil.  The 

specimen  figui-ed  (life-size)  is  from  Madras. 

4.  Echeneis  albescens,  Plate  LVII,  fig.  2. 

Echeneis  albescens,  Temm.  and  Schleg.  Fauna  Japon.  p.  272,  pi.  120,  f.  3  ;  Giinther,  Catal.  ii,__p.  377. 

Echeneis  clypeata,  Giinther,  Ann.  and  Mag.  Nat.  Hist,  May,  1860,  p.  40l ;  and  Catal.  ii,  p.  376. 
?  Echeneis  lophioides,  Guich.  in  Maill.  Reunion,  App.  p.  20. 
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Bemora  albescens,  Bleeker,  Ternate,  18G3,  p.  2. 

B.  vii,  D.  12-13  I  17-22,  P.  19,  V.  1/5,  A.  19-22,  C.  15. 

Length  of  head  4|,  including  disk  3i,  of  disk  4,  width  of  body  between  pectorals  Si,  of  caudal  8^  in  the 
total  length.  Ei/es — 2^  diameters  in  the  postorbital  portion  of  the  head,  2^  from  end  of  snout,  G  apart 
superiorly,  and  slightly  less  interiorly.  Body  wide  anteriorly,  width  of  sucker  equals  2/3  of  its  length.  Mouth 
obtuse  :  lower  jaw  the  longer,  the  maxilla  reaches  to  below  the  hind  nostril  or  the  third  lamina  of  the  disk. 

Teeth — villiform  in  jaws,  vomer,  and  palatines  :  an  outer  enlarged  series  in  lower  jaw  and  vomer.  Fins — 
.second  dorsal  commences  in  the  second  third  of  the  distance  between  the  bases  of  pectoral  and  caudal  fins, 
and  opposite  the  anal.  Ventral  equals  the  distance  between  the  eye  and  base  of  pectoral.  Caudal  very  slightly 
emarginate.     Scales— rudimentary.     Colours — uniform  brown. 

The  specimen  figured  (12  inches  in  length  and  stuffed)  is  fi'om  Sir  W.  Elliot's  collection,  and  very 
curiously  resembles  partly  Dr.  Giinther's  species  and  partly  E.  albescens,  Temm.  and  Schleg.  Agreeing  with 
the  latter,  it  has  13  laminae,  the  length  of  the  disk  1/4  of  the  total,  mouth  obtuse,  angle  of  mouth  below 
the  third  lamina,  the  length  of  the  ventrals  equals  the  distance  between  the  base  of  the  pectoral  and  the 
posterior  margin  of  the  eye.  But  instead  of  22  rays  in  the  second  dorsal  it  has  17,  and  A.  19  instead  of  22, 
still  this  variation  is  not  more  than  is  observed  in  some  of  the  other  species. 

Ealitat. — Seas  of  India,  Japan,  and  the  Cape. 
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Family,  XX— URANOSCOPIDiE,  Richardson. 
Koralce,  Tamil. 

Branchiostegals  from  five  to  seven :  pseudobranchise.  Body  low  and  more  or  less  cylindrical.  Gill- 
openings  wide.  Eyes  on  the  upper  surface  of  the  head.  Head  mostly  cuirassed  with  bony  plates.  Infraorbital 
ring  of  bones  does  not  articulate  with  the  preopercle.  Usually  villiform  teeth  in  both  jaws,  canines  present  or 
absent,  but  no  molars.  One  or  two  dorsal  fins,  the  spines  being  fewer  in  number  than  the  rays.  Ventral 
with  one  spine  and  five  rays.  Pectoral  rays  branched.  No  prominent  papilla  near  the  vent.  Scales  when 
present  rudimentary.  Lateral  line  continuous.  Air-vessel  absent.  Pyloric  appendages  when  present  few 
or  in  moderate  numbers. 

In  Cuv.  and  Val.  the  genus  Uraiioscopus  was  divided  into  (1)  those  with  two  dorsal  fins ;  and  (2)  those 
with  one. 

SYNOPSIS   OF  GENERA. 

1.  Uranoscopus.     Two  dorsal  fins.     Scales  small.     Seas  of  India. 
2.  Ichthyscopus.  A  single  dorsal  fin.  Head  armed  with  bony  plates.  Scales  rudimentary.  Seas 

of  India. 

Genus,  1 — Ue.\noscopus,  Cuv. 

Branchiostegals  six :  pseudobrancliice.  Body  somewhat  cylindrical.  Head  large,  broad,  and  partly  covered 
with  hony  plates.  The  opercles  and  shoulder-bones  usually  armed.  Besides  the  posterior  gill-optening  there  is  generally 
a  rounded  orifice  above  the  opercle.  Byes  on  the  uppier  surface  of  the  head.  Cleft  of  mouth  vertical,  with  a  filament 
belotv,  or  before  the  tongue.  Villiform  or  cardiform  teeth  on  the  jaws,  vomer,  and  palatine  bones,  no  canines.  Two 
dorsals,  the  first  loith  from  three  to  five  spines :  ventrals  jugular.  Scales  small  and  rudimentary.  Lateral-line 
continuous.     Air-vessel  absent.     Pyloric  appendages  in  moderate  numbers. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Uranoscopus  grittatus,  D.  4-5  |  12-1.3,  A.  13.  Strong  shoulder  spines.  Chestnut  or  slaty-brown,  with 
light  spots  in  the  upper  half  of  its  body  and  head  :  a  black  blotch  at  upper  portion  of  spinous  dorsal  fin.  Seas 
of  India. 

1.     Uranoscopus  guttatus,*  Plate  LV,  fig.  4. 
Cuv.  and  Val.  iii,  p.  305  ;  Cuv.  Roet.  Anim.  111.  Poissons,  pi.  17,  f.  2 ;  Bleeker,  Beng.  en  Hind.  p.  34  ; 

Griffith  in  Cuv.  An.  King.  Fishes,  p.  128,  pi.  24,  f.  3  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  142  ;  Giinther,  Catal. 
ii,  p.  228. 

Uranoscopus  marmoratus,  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  142  ;  Day,  Proc.  Zool.  Soc.  1867,  p.  702, 
(?  Cuv.  and  Val.  iii,  p.  304.) 

B.  vi,  D.  4-5  I  12-13,  P.  17,  V.  1/5,  A.  13,  C.  13. 

Length  of  head  3i-  to  3^,  of  pectoral  4  to  4^,  of  caudal  5  to  S-J,  height  of  body  4  to  4^  in  the  total  length. 
Eyes — on  the  upper  surface  of  the  head,  1/2  a  diameter  from  end  of  snout,  and  l^  apart.  Greatest  width  of 
head  rather  exceeds  its  height.  Cleft  of  mouth  nearly  vertical  :  lips  with  a  narrow  fringe  :  nostrils  situated  in 
front  of  the  centre  of  the  eye.  Four  to  seven  spines  along  the  lower  edge  of  the  preopercle,  and  one 
on  subopercle.  Two  large  spines  on  shoulder-bone,  the  lower  the  larger  and  equalling  2  diameters  of  the  orbit. 
Posterior  border  of  occiput  with  one  central  and  on  either  side  two  more  little  bony  lobes,  the  posterior  of  which 
has  one  or  two  spii  cs.  Bones  of  the  head  roughened  like  the  impressions  of  a  thimble.  Teeth — two 
or  three  rows  of  card  form  ones  in  either  jaw,  becoming  laterally  a  single  one  in  the  lower :  smaller  teeth  on 
vomer  and  palatines.  Fins — dorsal  sprues  weak,  the  first  the  longest,  but  only  2/3  as  high  as  the  soft  dorsal. 
Caudal  rather  rounded.  Scales — present  on  the  body,  except  above  the  first  part  of  the  lateral-line,  and  on  the 
breast  and  chest  to  the  commencement  of  the  anal  fin :  they  are  not  imbricated  but  covered  by  skin,  and  are  in 
rows  bounded  by  muciferous  channels.  Laieral-line — goes  from  the  shoulder  to  the  base  of  the  second  dorsal, 
along  which  it  is  continued,  it  has  a  few  rounded  scales  above  it  behind  the  base  of  the  second  dorsal  spine. 
Colours — chestnut  or  slaty-brown,  with  two  or  three  rows  of  bluish  white  spots  along  the  back  and  half 
way  down  the  sides.  First  dorsal  pure  white,  with  its  upper  two-thirds  black,  from  the  first  to  midway 
between  the  third  and  fourth  spines :    second  dorsal  black  along  its  upper  two-thirds  :  caudal  with  a  wide 

*  Uranoscopus  afinis,  C.  V.  iii,  p.  304  ;  Giinther,  Catal.  ii,  p.  227,  appears  to  be  closely  allied  to  V.  cngnatus.  Cantor.  It  is 
said  to  have  I).  5  |  12,  A.  13.  The  spine  at  the  shoulder  is  2/.3  the  length  of  the  pectoral,  and  the  black  dorsal  blotch  extends  from  the 
second  to  the  fourth  dorsal  spines.     II  is  stated  to  have  come  from  the  Indian  Ocean,  but  India  is  not  distinctly-  indicated. 
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vertical  black  band  covering  its  middle  third  :  anal  white  with  a  black  base  :  pectoral  dark,   its   lower  margin 
edged  with  white. 

Habitat. — Seas  of  India,  said  to  attain  a  foot  in  length  :  the  largest  I  captured  at  Madi-as  is  Tj  inches,  the 
one  figured  (life-size)  is  from  the  same  locality. 

Genus,  2 — Ichthyscopus,  Swainson. 

IJranoscopus,  sp.,  Cuv.  and  Val. :  Anema,  Giinther. 

Branchiostegals  six :  pseiidobranchice.  Body  somewhat  cylindrical.  Head  large;  hroad,  and  ■partly  covered 
vjith  hony  plates.  Gill-openings  without  any  superior  orifice.  Eyes  on  the  uppier  surface  of  the  head.  Cleft  of  mouth 
vertical.  Some  of  the  bones  of  the  head  may  be  armed.  No  filament  below  or  before  the  tongue.  VilUform  teeth  on 
upper  jaiv,  vom.er,  and  palatines,  in  a  single  conical  roio  in  the  lower  jaiv.  One  continnous  dorsal  fin  with  less  spines 
than  branched  rays,  the  latter  j)ortion  similar  to  the  anal :  ventrals  jugular.  Scales  rudimentary.  Air-vessel  absent. 
Pyloric  appendages  in  moderate  nuntliers. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Ichthyscoptis  inermis,  D.  yi-fs)  ̂ -  16-19.  Canary-yellow,  with  buffy  markings  along  the  back  and 
sides,  enclosing  pure  white  round  or  oval  spots.     Seas  of  India  to  Japan. 

1.    Ichthyscopus  inermis,  Plate  LV,  fig.  5. 

Vranoscopus  le  Beclc,  Bloch,  Sj'st.  p.  47. 
Uranoscopiis  inermis,  Cuv.  and  Val.  iii,  p.  310,  pi.  6-5;  Tcmm.  and  Schlcg.  Faima  Japon.  Poissons,  p.  27, 

pi.  10  A;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  142 ;  Giinther,  Catal.  ii,  p.  230 ;  Day,  Fish.  Malabar,  p.  46. 
Ichthyscopus  inermis,  Swainson,  Pishes,  ii,  p.  269. 

Nillum  koravjan,  "  A  diver  into  the  mud,"  Tarn. 
B.  vii,  D.  8  I  yfrfs.  P-  18,  V.  1/5,  A.  16-19,  C.  11,  Ckc.  pyl.  9  (8). 

Length  of  head  3  to  3j,  of  caudal  5^,  height  of  body  4  to  4}  in  the  total  length.  Eyes — situated 
considerably  before  the  middle  of  the  length  of  the  head  and  on  its  upper  surface.  Greatest  width  of  head 
equals  3/4  of  its  length,  and  its  height  5/6  of  the  same  extent.  Cleft  of  mouth  nearly  vertical :  lips  covered 
with  numerous  branched  papillae.  Anterior  nostril  round,  situated  iu  front  of  the  centre  of  the  eye  and 
surrounded  with  papillae  resembling  those  on  the  lips,  similar  ones  likewise  surround  the  large  oval  posterior 
nostril  which  is  situated  along  the  inner  side  of  the  orbit.  No  spines  on  the  head  or  shoulder  :  the  posterior 
edge  of  the  occiput  straight  and  entire  :  posterior  edge  of  opercle  fringed.  An  elongated  angular  flap  edged 
with  papillse  behind  the  shoulder.  Teeth — in  villiform  rows  in  the  upper  jaw;  in  a  single  row  of  widely 
separated  conical  ones  in  the  lower  jaw,  and  sometimes  a  few  villiform  ones  posteriorly  above  the  symphysis : 
villiform  on  vomer  and  palatines.  Fins — dorsal  spines  weak,  and  not  so  high  as  the  rays.  Pectoral  4f  and 
ventral  5^-  in  the  total  length.  Caudal  slightly  rounded.  Scales — present  on  the  body,  except  above  the  lateral- 
Hue,  on  the  breast,  chest,  and  to  about  the  sixth  anal  ray,  they  are  not  imbricated  but  covered  by  the  skin, 

and  are  laid  in  rows,  each  being  bounded  by  a  muciferous  channel.  Lateral-line — goes  from  the  shoulder  to  the 
base  of  third  dorsal  spine,  and  is  continued  close  to  the  base  of  that  fin  in  its  whole  length.  C'oZortw— canary- 
yellow,  with  buify-brown  markings  along  the  sides,  enclosing  pure  white  round  or  oval  spots,  also  some  of  the 
same  white  colour  on  the  pectoral  and  dorsal  fins.  Upper  surface  of  the  head  brownish  :  caudal  brownish- 
yellow  with  dark  extremities,  a  dark  bar  across  the  pectoral  and  caudal  fins. 

On  March  23rd,  1868,  a  fine  male  specimen  was  brought  to  me  alive,  and  placed  in  water  having  a  bed  of 
mud,  into  which  it  rapidly  worked  itself,  first  depressing  one  side  and  then  the  other,  until  only  the  top  of  its 
head  and  mouth  remained  above  the  mud,  whilst  a  constant  current  was  kept  through  its  gills.  If  lifted  out  of 
the  water,  it  squirted  fluid  from  its  mouth  for  some  distance  ;  whilst  in  the  mud  it  looked  like  a  frog.  It  made 
a  curious  noise,  half  snapping  and  half  croaking,  when  removed  from  its  native  element. 

Habitat.—  Seas  of  India  to  Japan,  said  to  live  in  the  mud  and  be  taken  with  difEculty.  The  specimen 
figured  (about  12  inches  in  length)  is  from  Canara. 
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Family,  XXI— TRACHINID/E,  (Sivains.)  GuntUr. 

Branchiosteg'als  from  five  to  seven:  pseudobranchiae.  Body  more  or  less  elongated,  posteriorly 
compressed :  head  often  large.  Eyes  more  or  less  lateral.  Cleft  of  mouth,  almost  horizontal,  lateral,  or  even 
nearly  vertical.  Some  of  the  bones  of  the  head  usually  armed  :  the  suborbital  ring  of  bones  articulates  with 
the  preopercle.  Teeth  in  the  jaws,  present  or  absent  on  the  vomer  and  palatines.  Dorsal  fins  sometimes  in 

two  distinct  portions  but  more  or  less  connected .-  the  spines  may  be  in  excess  of  the  rays,  but  as  a  rule  there 
are  more  of  the  latter :  anal  generally  similar  to  the  soft  dorsal :  ventrals  thoracic :  pectorals  with 

or  without  appendages.  Body  scaleless,  scaled,  or  with  a  single  series  of  plate-like  scales.  Lateral-line 
continuous.    Air-vessel  present  or  absent.    Pyloric  appendages  few. 

SYNOPSIS  OF  GENERA. 

1.  Percis.  A  sinjrle  dorsal  fin,  the  spines  (4  or  5)  short  and  continuous  at  their  base  with  the  soft 

portion.  Ventrals  a  little  anterior  to  the  pectorals.  Canine  teeth :  no  palatine  teeth.  Red  Sea,  throughout 
those  of  India  to  the  Malay  Archipelago. 

2.  Sillago.  Two  dorsal  tins,  the  first  with  9  to  12  spines,  slightly  separated  from  the  second. 

Muciferous  system  of  head  well  developed.  Ventrals  thoracic.  No  palatine  teeth.  Red  Sea,  seas  of  India  to 
the  Malay  Archipelago  and  beyond. 

Genus,  1 — Percis,  Bl.  Schii. 

Tarapercls,  Bleeker. 

Brancliiostegals  six :  pseudohrancMw.  Body  rather  elcDif/ated  and  mi-cylindrical :  head  a  little  depressed. 

Eyes  lateral,  directed  someu'liat  upwards.  Cleft  of  mouth  sliijhihj  ohliqiie  :  lower  jaw  the  longer.  Opercle  with  one 

or  two  spines:  pre-  and  sub-  opercles  are  sometimes  slightly  serrated.  VilUform  teeth  in  the  jaws,  with  an  outer 

enlarged  row,  some  of  ivhicli  are  canine-like:  teeth  also  on  the  vomer,  but  not  in  the  palatines.  The  first  dorsal  fin 

with  four  or  five  spines,  more  or  less  contimwus  with  the  second  dorsal,  which  has  a  moderate  number  of  rays,  and  Is 

similar  to  the  anal :  ventrals  slightly  anterior  to  the  pectorals,  the  rays  of  ichich  are  branched.  Scales  ctenoid,  rather 
small.     Air-vessel  absent.     Pyloric  appendages,  ivhen  present,  few. 

Geographical  distrihution. — From  the  Red  Sea  and  East  coast  of  Africa,  through  the  seas  of  India  to  the 

Malay  Archipelago  and  beyond.  The  common  forms  on  the  Coromandel  coast  of  India  are  small,  the  larger, 

P.  hexophtliahna,  I  have  only  taken  at  the  Andamans,  and  it  is  not  figured  in  Sir  W.  Elliot's  collection  of Indian  Fishes. 

SYNOPSIS  OF  SPECIES. 

1.  Pertis  punctata,  D.  5  |  21-22,  A.  yyly^,  L.  1.  58-60,  L.  tr.  5/16.  Pre-  and  sub-  opercles  serrated. 

Diameter  of  eyes  1/4  of  length  of  head.  Caudal  rather  rounded.  Vertically  banded,  a  few  black  spots  in  the 

bands.  Soft  dorsal  with  three  rows  of  black  spots  :  caudal  with  two  grayish  bands  :  ventral  slate-coloured. 
Seas  of  India. 

2.  Percis  prdchella,  D.  5  |  21-22,  A.  ̂ ,  L.  1.  60-62,  L.  tr.  5/18.  Preopercle  entii-e,  a  few  serrations  may 
exist  on  subopercle.  Diameter  of  eye  3f  in  length  of  head.  Caudal  cut  square,  with  its  upper  ray  a  little 

prolonged.  Body  with  six  vertical  bands  :  head  with  dark  spots  superiorly,  three  blue  bands  go  from  the  eye 
over  the  sub-  and  inter-  opercles.  A  row  of  spots  along  the  soft  dorsal  fin  :  five  rows  of  yellow  spots  along  the 

anal.  Lower  half  of  caudal  darker  than  the  upper,  which  is  barred.  East  coast  of  Africa,  seas  of  India 
to  Japan. 

3.  Percis  hexophthalma,  D.  5  |  19-21,  A.  17-18,  L.  1.  62,  L.  tr.  7/21.  Pre-  and  sub-  opercles  entire. 

Diameter  of  eye  1/5  of  length  of  head.  Caudal  cut  square,  with  its  upper  ray  a  little  prolonged.  Upper  part  of 

body  gray  with  vertical  lines  :  a  row  of  three  white  spots  each  having  a  black  centre  along  the  abdomen  : 

opercles  with  narrow  stripes  below  the  eyes.  A  black  blotch  on  caudal  fin.  Red  Sea,  East  coast  of  Africa,  seas 

of  India  to  the  Malay  Ai-chipelago  and  beyond. 

1.     Percis  punctata,  Plate  LVIII,  fig.  1. 

?  Percis  punctata,  Cuv.  and  Val.  iii,  p.  264 ;  Giinther,  Catal.  ii,  p.  238. 

B.  vi,  D.  5  1  21-22,  P.  16-17,  V.  1/5,  A.  y^?^,  C.  15,  L.  1.  58-60,  L.  tr.  5/16. 

Length  of  head  from  41-  to  5,  of  caudal  7  to  7\,  height  of  body  6  to  6^  in  tlie  tot<al  length.  Eyes— 
diameter  1/4  of  length  of  head,  1  to  Ij  diameters  from  end  of  snout,  and  1/4  of  a  diameter  apart. 
Greatest  width  of  head  equals  its  length  behind  the  middle  of  the  eye,  its  height  equals  1/2  its  length.  Snout 
sharp  :  cleft  of  mouth  somewhat  oblique,  lower  jaw  a  little  the  longer,  the  maxilla  reaches  to  nearly  below  the 

front  edge  of  the  eye.     Greatest  depth  of  preorbital  c(iuals  half  the  diameter  of  the  eye.     Preopercle  coarsely 
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serrated  along  its  posterior  limb  :  opercle  with  a  well  marked  spine,  the  edge  of  tlie  snbopercle  serrated.  A 
shoulder  spine.  Teeth — above  the  symphysis  of  the  lower  jaw  an  outer  enlarged  row  of  about  eight  curved 
teeth,  the  external  of  which  is  the  largest  :  a  villiform  band  on  the  vomer.  Fins — spines  of  first  dorsal  of 
moderate  strength,  the  fourth  the  longest  equalling  1§  diameters  of  the  eye  in  length,  the  third  is  a  quarter 
shorter,  the  fifth  spine  midway  between  the  height  of  the  first  and  second.  Pectoral  as  long  as  the  head 
excluding  the  snout :  ventral  reaches  the  vent.  Caudal  cut  square  or  a  little  rounded.  Scales — four  entire  and 
two  half  rows  between  the  lateral-line  and  the  base  of  the  first  dorsal  fin.  Colours — whitish  with  reddish-brown 
vertical  bands  and  blotches  above  the  lateral-line,  which  are  interrupted  along  the  middle  of  the  body  ;  on  these 

bands  are  a  few  black  spots.  A  bright  golden  line  goes  fi-om  below  the  orbit  to  the  base  of  the  dorsal  fin,  and 
another  from  the  centre  of  the  eye  to  the  snout.  Spinous  dorsal  with  or  without  a  row  of  black  spots  :  soft 
dorsal  with  three  rows  on  the  rays  :  caudal  with  two  grayish  bands,  one  at  its  base  the  other  at  its  posterior 
third,  and  sometimes  an  ocellus  at  the  upper  part  of  the  base  of  the  caudal  fin  :  anal  yellowish  :  ventrals 
slate-coloured. 

There  are  three  objections  to  uniting  P.  lyundata  with  Dr.  Gimther's  fish,  (1)  its  having  five  instead 
of  four  spines  to  tlie  first  dorsal  fin,  but  the  latter  being  only  a  single  specimen  such  may  be  an  individual 
anomaly :  likewise  (2)  the  height  of  its  body  is  6 — 6^  instead  of  7|  in  the  total  length  :  lastly  (3)  the  colours 
diEEer.  But  as  Dr.  GLinther's  type  is,  at  least,  semi-putrid,  the  existence  of  colours  could  not  be  expected.  The 
preopercle  and  opercle  are  both  serrated  in  P.  millepunctata,  whilst  the  fish  described  above  is  common  along  the 
Coromandel  coast  of  India,  and  would  doubtless  extend  to  Ceylon. 

A  figure  of  this  fish  exists  amongst  Sir  W.  Elliot's  drawings  termed  Kwl  ooloova. 
P.  ijundata,  C.  V.,  has  no  characters  or  colours  assigned  to  it  that  do  not  exist  in  this  species. 
Eahitat. — Coromandel  coast  of  India  and  (?  Ceylon)  :  attaining  at  least  5  inches  in  length  at  Madras. 

2.  Percis  pulchella,  Plate  LVIII,  fig.  2. 
?  Percis  maculata,  Bl.  Schn.  p.  179,  pi.  38. 
Percis  pulchella,  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  24,  pi.  10,  f.  2  ;  Richards.  Ich.  China,  p.  211  ; 

Giinther,  Catal.  h,  p.  240. 

B.  vi,  D.  5  I  21-22,  P.  18,  V.  1/5,  A.  J=-,  C.  17,  L.  1.  60-02,  L.  tr.  5/18. 

Length  of  head  4|  to  4i,  of  caudal  7,  height  of  body  6i  in  the  total  length.  Eijes — diameter  Sf  in 
length  of  head,  1  diameter  from  end  of  snout,  and  1  /4  of  a  diameter  apart.  Greatest  width  of  head  equals  its  length 
behind  the  middle  of  the  eye,  its  height  equals  half  its  length.  Snout  not  so  pointed  as  in  P.  jtunctata.  Cleft 
of  mouth  somewhat  oblique,  lower  jaw  slightly  the  longer,  the  maxilla  reaches  to  below  first  third  of  eye. 
Greatest  depth  of  preorbital  equals  half  the  diameter  of  the  eye.  Preopercle  entire :  snbopercle  with  two  or 

three  serrations  just  below  the  opercle,  which  latter  has  a  well  marked  spine.  Teeth — anterior  row  in  front  of 
upper  jaw  enlarged  as  are  likewise  those  in  the  lower  consisting  of  6  or  8,  which  are  strong  and  recurved,  also 

there  are  some  enlarged  teeth  laterally  in  the  mandibles  :  in  a  band  on  vomer.  Fins—  spines  of  first  dorsal 
rather  strong,  first  short,  the  fourth  the  longest  and  equal  to  the  diameter  of  the  eye,  the  fifth  about  equals  the 
second.  Pectoral  as  long  as  the  head  without  the  snout.  Ventral  does  not  quite  reach  the  vent.  Caudal  cut 

square  with  its  upper  ray  a  little  prolonged.  Scales — four  entire  and  two  half  rows  between  the  lateral-line 
and  the  base  of  the  first  dorsal  fin.  Colours— reddish,  with  six  crossbands  of  a  darker  colom- :  a  light  pinkish 
l)and  along  the  side,  becoming  yellow  along  the  centre  of  the  caudal  fin,  head  spotted  with  dark  purplish  black 
marks  superiorly  :  three  well-marked  vertical  blue  bands  across  the  sub-  and  inter-  opercles,  and  sometimes  a 
fourth  crosses  the  breast  in  fi-ont  of  and  to  below  the  pectoral  fin.  Dorsal  fins  yellow,  black  in  their_  lower 
halves  :  the  soft  with  a  single  row  of  spots  along  its  upper  half :  anal  yellowish  in  its  lower  two-thirds,  with  five 
rows  of  round  canary-coloured  spots  :  its  outer  third  reddish  :  ventrals  reddish,  stained  at  their  edges.  Caudal 
yellow  along  its  centre,  dark  reddish  in  its  lower  half,  some  fine  vertical  bars  in  its  upper  half. 

Both  P.  punctata  and  P.  pulchella  are  found  at  Tranquebar,  from  whence  P.  maculata,  Bl.  Sch.  was 
obtained.  Its  preopercle  is  shown  serrated  as  in  P.  punctata,  the  markings  on  the  head,  body,  and  caudal  fin 
agree  with  P.  pulchella,  but  the  colours  on  dorsal  and  anal  fins  resemble  neither.  Dr.  Giinther,  Catal.  ii,  p.  237, 
refers  it  with  doubt  to  P.  nelulosa.  P.  pulchella  is  the  fish  referred  to  by  Jerdon  (M.  J.  L.  and  Sc.  1851,  p.  144,) 

"  RupiscaHes — one  of  Swainson's  subgenus  occurs  at  Madras."  Sir  W.  Elliot's  figure  is  thus  named  by  Jerdon, it  is  said  to  be  termed  Varna  natiooli.  Tarn. 

Habitat. — East  coast  of  Africa,  seas  of  India  to  Japan.     The  specimen  figured  (Ufe-slze)  is  from  Madras. 

3.  Percis  hexophthalma,  Plate  LVII,  fig.  4. 

(Ehrenb.)  Cuv.  and  Val.  iii,  p.  271,  vii,  p.  507  ;  Giinther,  Catal.  ii,  p.  239,  Fish.  Zanz.  p.  68. 
Percis  cyliyidrica,  Riipp.  Atl.  Fische,  p.  19,  t.  v,  f.  2,  (not  Scicena  cylindrica,  Bl.^P.  cylindrica,  C.  V.) 
Percis  caudimaculata,  Riipp.  N.  W.  Fische,  p.  98  ;  Bleeker,  Perc.  p.  54. 
Parapercis  hexophthalinus,  Bleeker,  Guebe,  18G8,  p.  2. 
Percis  polyophthalma,  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  816. 

B.  vi,  D.  5  I  19-21,  P.  17,  V.  1/5,  A.  17-18,  C.  15,  L.  1.  62,  L.  tr.  7/21. 

Length  of  head  4,  of  caudal  6^,  height  of  body  6^-  in  the  total  length.  Eyes — diameter  1/5  of  length  of 
head,  \\  diameters  from  end  of  snout,  and  nearly  2,3  of  a  diameter  apart.     Greatest  width  of  head  equals  its 
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leno-tli  without  tlie  snout,  and  its  licigbt  equals  4/7  of  its  length.  Snout  somewhat  pointed.  Cleft  of  mouth 
rather  oblique,  the  maxilla  reaches  to  below  the  front  edge  of  the  eye.  Greatest  depth  of  preorbital  equals 

1  diameter  of  the  eye.  Preopercle  entire  :  a  spine  on  operele  and  another  at  shoulder.  Teeth — outer  row  in 
upper  jaw  enlarged,  as  are  also  8  or  10  of  the  anterior  ones  in  the  lower  jaw,  also  four  or  five  of  the  out€r 
ones  in  the  middle  of  the  lateral  teeth :  teeth  on  vomer.  Fins — fourth  dorsal  spine  longest  and  equal  to  1 

diameter  of  the  orbit.  Pectoral  equals  3/4  of  the  length  of  the  head.  Venti-al  reaches  the  anal.  Caudal  cut 
square,  having  its  upper  ray  a  little  prolonged.  Colours — upper  half  of  body  and  head  grayish-brown  with 
irreo-ular  vertical  gray  lines,  also  one  or  two  narrow  and  interrupted  or  entire  lines  along  the  side :  three  or 
more  white  sjiots  each  ha\-ing  a  black  centre  along  either  side  of  the  abdomen.  Some  narrow  dark  lines  pass 
oliliquely  backwards  and  downwards  from  the  eye  over  the  sides  of  the  head,  others  go  directly  backwards.  A 
black  spot  on  the  base  of  the  first  dorsal,  its  edges  also  dark  :  three  rows  of  black  spots  along  the  soft  dorsal 
wliich  also  has  a  dark  edge,  one  along  the  anal.  A  large  black  blotch  on  the  caudal  extending  half  its  length, 
and  having  a  large  white  blotch  behind  it,  the  whole  of  the  caudal  vertically  barred  with  spots. 

In  the  "  Catal.  of  Pishes  of  the  British  Museum,"  P.  polyvphthalma  is  united  with  P.  hexopUhahwi, 
but  in  the  Fishes  of  Zanziljar  they  are  again  separated  for  the  reasons  advanced  in  Cuv.  and  Val. :  that 
all  the  specimens  with  three  ocellated  spots  on  each  side  (P.  hexopldhahna) ,  have  about  ten  narrow  oblique 
brown  lines  radiating  from  the  lower  part  of  the  eye,  over  the  opercles,  whilst  the  specimens  with  six  or  seven 
ocelli  on  each  side  (P.  polijopMhahnm}  have  the  sides  of  the  head  dotted. 

Halikit. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  The 
specimen  figured  (from  the  Andamans)  is  8  inches  in  length. 

Genus,  2 — Sill.a.go,*  C'av. 
S'iUarji nodes  and  Slllagtnopsis,  Gill. 
Branchlosterjals  six:  psetidohranchic;.  Body  elongated,  someiohat  cylindrical.  Head  conical,  with  its 

onuciferous  system  loell  developed.  Gill-openings  luide :  eyes  lateral  or  directed  slightly  upwards.  Cleft  of 
mouth  short:  the  upper  jaw  the  longer.  Preopercle  serrated  or  crenulated :  ojjercle  ending  in  a  point.  Villiform 
fceth  in  the  jaws  with  the  outer  row  rather  conical,  also  present  on  vomer,  none  on  the  palatines.  Tim  dorsal  fins,  tlve 

first  with  nine  to  twelve  spines, ivhicU  are  less  than  therays  (19-27)  of  the  soft  dorsal, ■which  last  is  similar  to  the  anal: 

'ventrals  thoracic,  with  one  spine  and  five  rays :  lower  pectoral  rays  branched.  Scales  ctenoid.  Lateral-line  not 
continued  on  to  the  caudal  fin.     Air-vessel  simple.     Pyloric  apipendages  few. 

These  fishes  having  much  the  appearance  of  Scimna  and  placed  in  that  genus  by  Bloch,  are 
esteemed  light  and  wholesome  food ;  as  they  ascend  rivers  and  tidal  estuaries  they  may  be  captiired  almost 
throughout  the  year. 

Geographical  distrihition. — Red  Sea,  seas  of  India  to  the  Malay  Archipela^^o  and  beyond. 

SYNOPSIS  OF  SPECIES. 

1.  SilTarjo  domina,  D.  9  |  ̂Itt^  A.  ̂ .sj,  L-  1-  90.  Second  dorsal  spine  very  elongate.  Upper  portion  of 
Bay  of  Bengal  to  Burma  and  the  Malay  Archipelago. 

2.  Sillago  sihama,  D.  10-11  |  ̂l:'^^,  A.  -^^^^,  L.  1.  70-74,  L.  tr.  5-6/12.  Eyes,  diameter  4  to  5  in  length 
of  head.  A  silvery  longitudinal  band  :  minute  black  points  on  dorsal  and  anal  fins.  Red  Sea,  seas  of  India  to 
the  Malay  Archipelago  and  beyond. 

3.  Sillago  maculata,  D."  11  |  J^,  A.  ■^,  L.  1.  70,  L.  tr.  6/10.  Eyes,  diameter  2|  in  length  of  head.  Dark blotches  along  the  sides,  first  dorsal  superiorly  black.     Andamans  and  the  Malay  Archipelago  to  S.E.  Australia. 

1.     Sillago  domina,  Plate  LVIII,  fig.  3. 

Cuv.  and  Val.  iii,  p.  415,  pi.  69  ;  Cuv.  Reg.  Anira.  111.  Poiss.  pi.  13,  f.  1  ;  Swainson,  Fishes,  ii,  p.  205  : 
Cantor,  Catal.  p.  21  ;  Giinther,  Catal.  ii,  p.  246. 

Sillaginopsis  domina,  Gill.  Prnc.  Nat.  Hist.  Soc.  Phil.  1861,  p.  505. 
Yarin-soring,  Tel.  :   Tool-danti,  Ooriah. 

B.  vi,  D.  9  I  ̂1^,  P.  24,  V.  1/5,  A.  ̂ '^,  C.  19,  L.  1.  90,  L.  tr.  5-6/14,  Csec.  pyl.  4. 
Length  of  head  3f  to  4,  of  pectoral  6,  of  caudal  7  to  8,  height  of  body  7  to  8  in  the  total  length. 

Eyes — situated  in  the  commencement  of  the  anterior  half  of  the  head,  3|  to  4  diameters  from  end  of  snout,  and 
1  i- to  2,  apart.  Body,  subcylindrical.  Head  depressed,  pyriform  :  cheeks,  swollen.  Greatest  width  of  head 
equals  21,  and  its  height  2^  in  its  length  :  upper  jaw  the  longer  :  the  maxilla  extends  to  half  way  between  the 
snout  and  the  anterior  extremity  of  the  orbit:  operele  with  at  very  small  spine  in  the  centre  of  its  posterior 
margin  :  other  opercles  entire.  Teeth — villiform  in  both  jaws  with  an  external  conical  row,  the  largest  (four)  being 
in  the  centre  of  the  iipper  jaw.  A  transverse  semicircular  band  of  villiform  ones  on  the  vomer.  Fins — dorsal 
commences  slightly  behind  the  pectoral,  its  first  .spine  short,  its  second  of  varying  length,  but  in  large  specimens 
appears  usually  to  extend  to  the  base  of  the  caudal  fin,  there  are  some  fine  scales  on  the  interspinous  membrane 
between  it  and  the  third  spine.  Second  dorsal  rather  highest  in  front  where  it  equals  2/3  of  the  height  of  the  body  : 
]iectoral  rounded.  The  first  two  rays  of  the  anal  are  undivided  and  have  articulated  extremities,  form  of  fin 
similar  to  that  of  the  second  dorsal  :  caudal  lobed,  the  upper  the  longer.  Scales — strongly  ctenoid,  in  regular 
horizontal  rows,  extending  over  cheeks,  and  between  the  eyes,  as  far  forwards  as  the  anterior  nostril.  Some  fine 
ones  over  the  base,of  the  pectoral  and  nearly  to  the  extremity  of  caudal..     Lulend-liae — descends  very  gently 

*  fumily,  SiLLAGixiD^,  Paclw/pdson. 
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to  opposite  about  the  seventh  ray  of    anal  fin,  from  whence  it  proceeds  direct  to  the  centre  of  the  caudal. 
Cohurs — greenish-yellow  shot  with  purple. 

Habitat. — Coromandel  coast  of  India,  where  it  is  caught  in  droves  in  October,  Bay  of  Bengal  as  low  as 

Pondichen-y,*  and  also  in  the  Ganges,  Burma,  and  Malay  Archipelago.  It  attains  at  least  10  inches  ni  length, 
the  one  figured  is  from  Calcutta. 

2.    Sillago  sihama,  Plato  LVII,  fig.  3. 
Atherina  sihama,  Forsk.  p.  70. 
Scicefiia  Malabarica,  Bl.  Schn.  p.  81,  t.  xix. 
Platycephahis  sihamus,  Bl.  Schn.  p.  60. 
Sj^arus  soring,  Russell,  ii,  p.  9,  pi.  113. 

SiUar/o  sihama,  Rupp.  Atl.  Fische,  p.  9,  t.  iii,  f.  1,  and  N.  W.  Fische,  p.  100  ;  Gunther,  Catal.  ii,  p.  243  ; 

Day,  Fish.  Slalabar,  p.  47  ;  Klunz.  Verh,  z.  b.  Ges.  Wien,  1870,  p.  818  ;  Bleeker,  Revis.  Sill.  1874,  p.  67. 
Sillago  acuta.  Guv.  and  Val.  iii,  p.  400 ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  131 ;  Bleeker,  Pere.  p.  61 ; 

Kner,  Novara  Fische,  p.  128. 
Sillago  erythroia,  Cuv.  and  Val.  iii,  p.  409. 
Sillago  Malabarica,  Cantor,  Catal.  p.  21 ;  Bleeker,  Bali,  iii,  p.  157. 

Soring,  or  Telia-soring,  or  Arriti-hl,  Tel.  :  Culingah,  Tarn.  :  Cudeerah,  Mai.  :  Thol-o.dah,  And.  :  Nga-rui, 
Mugh. 

B.  vi,  D.  10-11  I  ̂1^,  P.  20,  V.  1/5,  A.  ̂ l^,  C.  19,  L.  1.  70-74,  L.  tr.  5-6/12,  Csec.  pyl.  3-4,t 
Vert.  19/15. 

Length  of  head  1/4  to  2/9,  of  caudal  1/8  to  1/9,  height  of  body  1/6  to  2/15  of  the  total  length.  Eyes— 
diameter  4  to  5  in  length  of  head,  J  li  to  2i  diameters  from  end  of  snout,  and  1  to  Ii  apart.  Snout  pomted. 

Greatest  width  of  head  equals  its  height  or  haK  of  its  length.  Upper  jaw  sHghtly  the  longer  :  the  masiUa  reaches 

nearly  half  way  to  below  the  front  edge  of  the  eye.  Vertical  limb  of  preopercle  serrated  in  its  lower  half ._  Opercle 

with  a  well  developed  spine.  Teeth — villiform  in  both  jaws,  the  outer  row  sometimes  a  little  enlarged :  m  a  semi- 
circular band  on  the  vomer.  Fins — dorsal  spines  of  moderate  strength,  second  and  third  subequal  in  length  and 

as  high  as  the  body  below  them  :  second  dorsal  highest  anteriorly  where  it  equals  4/7  of  that  of  the  body.  Pectoral 

as  long  as  the  head  excluding  the  snout,  and  rather  longer  than  the  ventral.  Anal  below  and  similar  to  soft  dorsal 

but  not  so  high.  Caudal  emarginate  or  obtuse.  Scales — about  six  rows  between  the  lateral-line  and  the  last 

dorsal  spine.  Air-vessel — extends  posteriorly  to  opposite  the  first  third  of  the  anal  fin.  Colours — chve-greeu 
along  the  back,  becoming  light  on  the  abdomen,  the  whole  having  a  brilliant  purple  reflection  :  a  silvery 
longitudinal  band  :  minute  black  points  on  the  dorsal  and  anal  fins. 

Habitat.— Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond,  it  ascends  tidal  rivers.  It  is 

known  as  Whiting  at  Madras.  Native  women  who  have  young  babies  are  advised  to  eat  it,  as  it  is  said  to  be 

even  more  nourisliing  than  shark's  flesh.  It  attains  a  foot  in  length.  M.  Leschenault  asserted  that  he  had  seen 
them,  although  seldom,  3  feet  long.     The  one  figured  is  frona  Madras. 

3.    Sillago  maculata,  Plate  LVIII,  fig.  4. 

Quoy  and  Gaim.  Voy.  Freyc.  Zool.  p.  261,  pi.  53,  f.  2 ;  Cuv.  and  Val.  iii,  p.  411 ;  Bleeker,  Perc.  p.  62, 

and  Revis.  "Sill.  1874,  p.  71 ;  Giinther,  Catal.  ii,  p.  245 ;  Kner,  Novara  Fische,  p.  127. 
Sillago  Bassensis,  Cuv.  and  Val.  iii,  p.  412 ;  Quoy  and  Gaim.  Voy.  Astrol.  Poiss.  p.  672,  pi.  i,  f.  2. 
B.  vi,  D.  11  I  ̂1^,  P.  17,  V.  1/5,  A.  ̂ l^,  C.  18,  L.  1.  70,  L.  tr.  6/10. 

Length  of  head  3|,  of  caudal  7^,  height  of  body  5|  in  the  total  length.  Ez/es— diameter  2f  in  length 
of  head,  Ii  diameters  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Greatest  vndth  of  head  equals  2  J,  and  its 

height  Ii-  in  its  length.  Snout  rather  pointed,  upper  jaw  a  little  the  longer :  the  maxilla  reaches  nearly  half 

way  to  below  the  front  edge  of  the  eye.  Vertical  limb  of  preopercle  finely  serrated  :  opercle  with  a  small  spine. 

Teeth — villiform  in  either  jaw,  the  outer  row  a  little  enlarged :  also  in  a  band  on  the  vomer.  Fins — dorsal 
spines  weak,  third  to  fifth  subequal  in  length,  nearly  as  high  as  the  body,  and  rather  higher  than  the  soft  portion 

of  the  fin.  Pectoral  as  long  as  the  head  excluding  the  snout :  ventral  a  little  shorter.  Anal  similar  to  second 

dorsal.  Caudal  lobed.  Colours — grayish  along  the  back,  becoming  dull  white  on  the  abdomen  :  some  irregulai^ 
blackish  blotches  along  the  sides,  also  a  silvery  median  longitudinal  band.  Upper  half  of  first  dorsal  black, 
outer  edges  of  second  dorsal  and  anal  dark,  and  a  gray  band  along  the  upper  third  of  soft  dorsal. 

Habitat.— Andsimans,  Malay  Archipelago  to  South-East  Australia.  The  specimen  figured  (life-size)  is 
from  the  VLudamans.     It  is  said  to  attain  8  or  9  inches  in  length. 

*  In  Cuv.  and  Val.  this  species  is  termed  "  Peche  Madame  de  Pondicherry."  Jerdon  observes,  "  I  never  saw  a  specimen  of  the 
Sillago  domina  at  Mach-as,  and  the  ttshermen  to  whom  I  showed  the  drawing  said  they  did  not  know  it.  Pondicherry  is  only  80  miles 

from  "Madras,  and  I  docibt  therefore  if  it  was  sent  from  thence ;  most  probably  it  is  more  from  the  months  of  the  Ganges."  _  I  have taken  it  at  Cocouada  but  that  is  the  lowest  point  in  the  Bay  of  Bengal  where  1  have  observed  it.  Some  might  however  easily  stray 
down  to  Pondicherry. 

t  Cuv.  and  Val.  found  2  ca3Ciil  appendages,  I  have  sometimes  found  4,  occasionally  3.  2  being  short  and  1  long. 
t  Respecting  the  diameter  of  the  eye  in  the  length  of  the  head,  I  have  found  it  4}  at  4  inches;  4  at  5  inches;  4;  at 

5 J  inches;  4^  at  7i  inches  ;  4|  at  9   inches  ;  4^  at  SJ  inches  ;  5i  at  9  inches  ;  and  5  at  10  inches  or  the  total  length  of  the  specimen. 
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FA3IILY,  XXII—PSEUDOCHROMIDES,  Mull  and  Troscli. 

Branchiostegals  from  five  to  seven:  pseudobranchisB.  Body  more  or  less  elongated.  Eyes  more  or 
less  lateral.  Cleft  of  mouth  oblique.  Bones  on  the  head  unarmed  or  obtuse  points  on  the  opercle :  head 
not  cuirassed.  The  suborbital  ring  of  bones  articulates  vsrith  the  preopercle.  Teeth  in  the  jaws,  present 
or  absent  on  the  vomer  or  palatines.  Dorsal  fin  consisting  of  two  portions  which  are  connected, 

usually  more  rays  than  spines :  anal  similar  to,  or  of  less  extent  than  the  soft  dorsal :  ventrals  thoracic 

or  jugular :  pectorals  without  appendages.  Body  scaled.  Scales  feebly  cycloid  or  ctenoid.  Lateral-line 
interrupted  or  incomplete.  Air-vessel  present  or  absent.  Pyloric  appendages,  when  present,  in  small 
numbers. 

Bleeker,  -witli  muck  reason,  objects  to  the  union  of  the  Genus  Opisthogmtlms  -with  the  Pseudo- 
chromides.  He  considers  the  Opisthognathids  as  forming  a  distinct  family,  intermediate  between  the 

Blensiids  and  Pskudocheomides,  and  distingnished  by  having  a  scaleless  head,  cycloid  scales,  edentulous 

palate.  Ventral  fins  well  developed  and  jugular,  possessing  five  soft  rays,  the  two  anterior  of  which  are  simple, 

thick,  and  elongated  :  dorsal  and  anal  spines  very  weak  and  flexible,  whilst  the  number  of  rays  in  the  anal  about 

equals  those  of  the  soft  dorsal :  caudal  with  twelve  branched  rays. 

SYNOPSIS  OF  GENERA. 

1.  Ojnstliognatlms.  Cleft  of  mouth  large.  Palate  edentulous.  Scales  cycloid.  Lateral-line  incomplete. 
Red  Sea,  those  of  India  to  the  Malay  Archipelago,  also  Brazils. 

2.  Fseiidochnmis.  Lower  jaw  the  longer.  Teeth  in  jaws,  yomer,  and  palate.  Scales  ctenoid.  Lateral- 
line  interrupted. 

Genus,  1 — Opisthognathus,  Cuv. 

Gnatltypops,  Gill. 

SrancMostegals  six :  pseudobrancliiai.  Body  more  or  less  elongated,  and  posteriorly  rather  compressed.  Upper 

profile  of  snout  parabolic.  Eyes  lateral,  large.  Cleft  of  mouth  deep,  the  upper  jaw  being  either  prodiieed  in  a  styli- 

form  process  to  heyond  the  angle  of  the  jn-eopercle,  or  truncated  a  little  behind  the  level  of  the  hind  edge  of  the  eye. 
Fine  teeth  in  jaics,  with  an  otder  erdarged  roio :  palate  edentidous.  Dorsal  and  anal  spines  weak  and  flexible 

(10-13),  rays  (13-17)  similar  to  those  of  the  anal:  anal  icith  two  flexible  spines:  ventrals  jugidar :  pectoral  rays 

branched.  Scales  cycloid,  small.  Lateral-line  not  continued  so  far  as  the  caudal  fin.  Air-vessel  small.  Caxal 

appendages  absent. 

Geographical  distribution.— Bed  Sea,  those  of  India  to  the  Malay  Archipelago  and  beyond,  also  Brazil. 

This  Genus  has  been  subdivided  by  Mr.  Gill  into  (1)  those  species  in  which  the  maxilla  is  produced 

backwards  into  a  styliform  process,  (2)  such  as  have  the  maxilla  truncated  ((^lathypops) . 

SYNOPSIS  OP  SPECIES. 

1.  Opisthognathus  nigromarginatus,  D.  if,  A.  lC-18.  Maxilla  produced  backwards  to  beyond  angle  of 

preopercle.  Bufi"  marbled  with  darker.  Dorsarfin  light  with  a  black  ovate  spot  between  the  fourth  and  eighth dorsal  spines.     Red  Sea  to  the  Malay  Archipelago. 

->.  Opisthoguathus  Bosenbergii,  D.  \&,,  A.  iV-  IMasilla  truncated,  reaching  to  just  behind  posterior  edge  of 

eye.  Marbled :  dorsal  and  anal  fins  black  edged,  the  former  with  four  or  five  large  blotches  along  its  base. 

Madras  to  the  Malay  Archipelago.  I'^y 

1.    Opisthognathus  nigromarginatus,  Plate  \pif¥i,  fig.  5. 

Riippell,  Atl.  Fische,  p.  114,  t.  xxviii,  f.  4;  Swaiuson,  Pishes,  ii,  p.  278 ;  Giinther,  Catal.  ii,  p.  254: 
Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  486. 

Opisthognathus  Sonneratii,  Cuv.  Reg.  Anim. ;  Cuv.  and  Val.  xi,  p.  498;  Swainson,  Fishes,  u,  p.  2^8; 
Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  144. 

Opisthognathus  Cuvieri,*  Val.  Cuv.  Reg.  Anim.  111.  Poiss.  pi.  78,  f.  3  (?  C.  and  V.  xi,  p.  498). 

B.  vi,  D.  fj,  P.  20,  V.  1/5,  A.  16-18,  C.  12. 

*  Some  error  may  have  occurred  in  Cuv.  and  Val.  as  the  figure,  pi.  78,  f.  .3,  does  not  represent  the  colours  attributed  to 

0.  Cuvieri.  I  ohtainud  the  0.  Cuvieri  at  Minlras.  but  have  mislaid  it.  Amongst  Sir  W.  Elliot's  drawings  are  tliree  of  this  species, 
1).  25  A.  17.  The  maxilla  is  produced  bacliwards,  as  in  0.  nigromarginatus.  and  the  membrane  has  the  same  black  raarlis.  Body 
buff  colour,  with  an  irregular  che^tuut  band  along  the  side,  and  t«  o  or  three  more  of  whitish  spots  :  head  with  white  spots.     Dorsal  fin 
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Lengtli  of  head  1/4,  of  caudal  1/9  to  1/10,  height  of  body  1/6  of  the  total  length.  Hyes — diameter  1/4 
of  lentrth  of  head,  1/2  a  diameter  from  end  of  snout,  aud  1/4  of  a  diameter  apart.  Greatest  -n-idth  of  the  head  is 
rather  above  1/2  its  length.  Snout  obtuse  :  cleft  of  mouth  commences  anteriorly  opposite  the  middle  of  the 
eyes :  the  maxilla  is  elongated  and  reaches  at  its  posterior  extremity  to  the  base  of  the  pectoral  fin,  it  has  a 
membraneous  connection  with  the  cheek.  Operclos  entire.  Teeth — in  a  rather  large  row  of  curved  ones  in 
either  jaw,  with  a  few  villiform  ones  posteriorly  at  the  symphysis.  Fins — dorsal  sjDines  weak,  not  quite  so  high 
as  the  rays.  Pectoral  as  long  as  4/9  of  length  of  head :  ventral  slightly  longer.  Caudal  rounded.  Scales — 
small.  Lateral-line — ceases  below  middle  of  dor.sal  fin.  Colours — yellowish  marbled  with  brown,  inside  of  upper 
jaw  with  two  deep  bluish  bands  on  a  white  ground,  one  of  which  shows  along  the  upper  edge  of  the  maxilla. 
Dorsal  fin  with  a  dark  blue  ovate  spot  between  its  fourth  and  eighth  spines,  cloudy  marks  and  spots  over  the  fin : 
base  of  anal  light  coloured,  externally  dark. 

Habitat. — Red  Sea,  seas  of  India. 

2.    Opisthognathus  Rosenbergii,  Plate  LVIII,  fig.  5. 

Bleeker,  Nias,  p.  220  ;  Giinther,  Catal.  ii,  p.  2.5G. 
Gnatliypops  Rosenbergii,  Bleeker,  Opisthognathoidei  (1873),  p.  9,  fig.  1. 
Natsooli,  Tarn. 

B.  vi,  D.  fS,  P-  21,  V.  1/5,  A.  ̂ ,  C.  12,  L.  1.  76. 

Length  of  head  4|-,  of  caudal  6|,  height  of  body  5  in  the  total  length.  Eyes — diameter  3j  in  length  of  head, 
1/2  a  diameter  from  end  of  snout,  and  1/6  of  a  diameter  apart.  Greatest  width  of  head  equals  4/7  of  its  length, 
and  its  height  its  length  excluding  the  snout.  Snout  obtuse.  Cleft  of  mouth  commences  anteriorly  opposite  the 
middle  of  the  eye  :  the  maxilla  (the  length  of  which  equals  that  of  the  postorbital  portion  of  the  head)  reaches  to 
rather  beyond  the  vertical  from  the  hind  edge  of  the  eye,  it  is  truncated  and  does  not  nearly  extend  to  the  angle 
of  the  preopercle.  Opercles  entire.  Teeth — villiform  opposite  the  symphysis  in  either  jaw,  with  an  outer  row  of 
enlarged  and  somewhat  cuiwed  ones  in  either  jaw  (largest  in  the  upper),  which  are  continued  along  their  rami. 
Pins — dorsal  spines  weak,  and  not  so  high  as  the  rays.  Pectoral  as  long  as  the  head  behind  the  eye.  Ventral 
reaches  more  than  half  way  to  vent.  Caudal  rounded.  Scales — about  26  rows  below  the  lateral-line  to  the 
commencement  of  the  anal  fin,  none  above  it  so  far  as  the  end  of  the  spinous  dorsal.  Lateral-line — on  raised 
scales,  smaller  than  those  on  the  body,  the  tubes  are  short  and  unbranched.  Colours — appear  to  vary  somewhat, 
the  one  figured  (life-size)  from  Madi-as,  has  the  body  somewhat  blotched,  the  dorsal  and  anal  fins  edged  with 
black,  and  four  large  black  blotches  on  the  lower  two-thirds  of  that  fin  :  ventrals  black.  In  a  drawing  amongst 
Sir  W.  Elliot's  collection  the  dorsal  and  caudal  are  blacker,  with  five  white  bands  on  the  former,  and  two  white 

spots  on  the  latter  fin.  Bleeker's  figui-e  shows  five  black  blotches  along  the  lower  half  of  the  dorsal  fin,  and  the caudal  white  with  two  wide  black  bands. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.  The  one  figured  is  the  only  one  I  obtained  at  Madras. 
It  is  probably  a  small  species,  and  apparently  rare. 

Genus,  2 — Psetjdochromis,  Eiijjp. 

Labristoma,  Swains. ;  Leptochromis,  Bleeker. 

Branchiostecjols  six :  pseudobranchice.  Bodi/ rather  elongated  and  compressed.  Eyes  lateral.  Cleft  of  mouth 
slightly  oblique,  lower  jaiv  the  longer.  Jaivs  with  a  single  row  of  teeth  laterally,  an  outer  enlarged  row  anteriorly  in 
premaxillaries,  canines  in  the  lower  jaw  :  teeth  on  vomer  and  palate.  Preoyercle  entire.  A  single  dorsal  fin  having 

a  few  (2-7)  spines  anteriorly  :  pectoral  rays  branched:  ventrals  tlwracic.  Scales  of  moderate  size.  Air-vessel  present. 
Pyloric  appendages  absent. 

Geographical  distribution. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 

SYNOPSIS  OP  INDIVIDUAL  SPECIES. 

1.  Pseudochromis  xanthochir,  D.  -^,  A.  ̂ ,  L.  1.  41,  L.  tr.  ̂ ^.  First  six  dorsal  rays  unbranched.  Olive 
colour :  dorsal  with  yellow  spots,  anal  and  base  of  caudal  with  brown  ones,  outer  half  of  caudal  yellow. 

1.    Pseudochromis  xanthochir,  Plate  LVIII,  fig.  6. 

Bleeker,  Celebes,  p.  443,  and  Revis.  Pseudochr.  p.  17,  t.  1,  f.  3,  4;  Gunther,  Catal.  ii,  p.  257. 

B.  vi,  D.  A,  P.  17,  V.  1/5,  A.  T?^,  C.  17,  L.  1.  41,  L.  tr.  ̂ ^K 

Length  of  head  Sf,  of  caudal  b},  height  of  body  3|  in  the  total  length.  Eyes — diameter  4|  in  length  of 
head,  1  to  1^  diameters  from  end  of  snout,  and  1  apart.  Greatest  width  of  head  equals  1/2  its  length,  and  its 
height  equals  its  length  excluding  the  snout.  The  maxilla  reaches  to  below  the  first  third  of  the  eye.  Preopercle 

slightly  crenulated  at  its  angle  :  four  rows  of  scales  between  the  eye  and  angle  of  the  preopercle.     Teeth — in  a 

blackish  with  white  spots,  and  a  large  blue  ocellus,  having  a  circular  white  edge  extending  from  the  fourth  to  the  ninth  dorsal  spines. 
Anal  black,  with  a  white  base.  Caudal  light  in  two  specimens,  dark  in  the  third.  They  are  from  4^  to  5  inches  in  length.  Jerdon. 
from  his  remarks,  evidently  considered  that  this  is  merely  a  variation  in  the  colours  of  0.  SonneratU=0.  ni^romarginatm ;  Dr.  Giintliet- 
considers  it  "  a  verv  different  species." 2  M  2 
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single  row  laterally  in  either  jaw,  anteriorly  an  enlarged  outer  row  in  the  premaxillaries,  and  two  large  canines 
in  the  mandibles  :  a  little  obtuse  on  vomer  :  with  rounded  crowns  on  palatines.  Fins — dorsal  spines  short,  third 
the  longest,  and  about  half  as  high  as  the  first  ray,  the  first  11  to  15  of  which  are  unbranched  :  the  end  of  the 
fin  rather  pointed.  Pectoral  as  long  as  the  head  excluding  the  snout,  ventral  slightly  longer.  Caudal  rounded. 
Srales — finely  ctenoid.  Colours — of  a  dull  olive,  the  upper  half  of  the  soft  dorsal  with  numerous  yellow  spots, 
the  outer  half  of  anal  with  brown  ones.  Caudal  yellow  in  its  last  half,  its  base  with  brown  spots  between  the 

raj's. 
This  species  appears  to  be  closely  allied  to  if  not  identical  with  Pseudochroriu's  fuscns,  Mull,  and  Trosch. 

Hor.  Ich.  1849,  p.  23,  t.  iv,  f.  2,  but  the  base  of  the  pectoral  is  said  to  be  black,  and  the  dorsal  and  anal  spots 
blue-streaks.  None  appear  to  exist  on  the  caudal  fin.  The  height  of  the  body  and  length  of  head  are  given  at 
l/l  each  of  the  total,  and  the  snout  is  less  than  the  diameter  of  the  eye. 

Black  finned  variety,  D/j,  A.  -fy,  L.  1.  41.     Dorsal  and  anal  fins  black  edged,  last  half  of  caudal  black. 
Pseudocliromis  adustus,  Mull,  and  Trosch.  Hor.  Ich.  iii,  p.  23,  t.  iv,  f.  2,  differs  in  that  most  of  its  dorsal 

rays  are  said  to  be  branched,  if  such  can  be  considered  a  sufficient  reason  for  constituting  a  species.  In  some 
specimens  a  few  or  even  a  single  ray  is  here  and  there  divided,  but  it  does  not  appear  to  me  that  any  strict  rule 
exists.* 

Sahitat. — Andaman  islands  where  it  is  not  rare,  to  perhaps  the  Philippines  :  the  specimen  figured  (life-size) 
is  from  the  former  locality. 

*  I  gave  the  British  Museum  specimens  from  the  Andamans,  they  are  labelled  P.  adustus. 
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Family,  XXIII— BATEACHIDiE,  Swainson. 
Peiliculati,  pt.,  Cuv. 

Branchiostegals  six  :  pseudobranchise  present.  Body  low  and  more  or  less  elongated  :  head  large :  the 
muciferous  system  well  developed.  Gills  three.  The  gill-openings  narrow,  in  the  form  of  a  slit  before  the 
pectoral  fin.  Opercles  armed.  Teeth  conical,  and  of  moderate  size  or  small.  First  dorsal  with  few  spines :  the 
second  and  the  anal  with  many  rays:  ventral  with  two  rays,  jugular:  pectorals  not  pediculated.  Scales, 
when  present,  small.    Air-vessel  present. 

Swainson  formed  the  Family  Bateachid^  (Fishes,  ii,  p.  282),  or  "  Blenny  Bullheads,"  as  he  termed  them, in  1839. 

Geor/ra/phioal  distribution. — -Coasts  of  tropical  and  temperate  regions. 
These  carnivorous  fishes  apparently  delight  in  mud  and  dirty  water,  they  frequent  the  shores  ascending 

tidal  rivers  and  estuaries.  Dr.  Cantor  observes  that  at  Pinang  "  the  natives  attribute  poisonous  qualities  to 
these  fishes,  and  reject  them  even  as  manui-e,"  Catal.  p.  206.  They  are,  however,  eaten  at  Bombay  by  the 
poorer  classes.  Dr.  Giinther  observes  in  the  Zool.  Record  (1864,  p.  165).  "  Dr.  Giinther  has  described  a  second 
species  of  this  Genus  {Thalassophryns  belonging  to  this  family)  Th.  retlculatus  from  the  Pacific  coast  of  Panama 
(Pi'oc.  ZooL  Soc.  1864,  p.  160).  On  examining  this  fish,  he  discovered  a  most  singular  apparatus  which 
structurally  is  as  perfect  a  poison-organ  as  that  of  the  venomous  serpents.  Each  operculum  terminates  in  a  long 
spine  similar  to  the  two  dorsal  spines :  each  spine  is  perforated  at  the  extremity  and  at  the  base,  and  has  a  canal 
in  its  interior.  The  canal  leads  to  a  sac  at  the  base  of  each  spine,  in  which  a  considerable  quantity  of  the 
poisonous  substance  was  found :  on  the  slightest  pressure  it  flowed  freely  from  the  opening  of  the  spine.  The 
sacs  are  not  the  secretory  organs,  but  merely  the  reservoirs  in  which  the  fluid  secreted  accumulates.  The  author 
believes  he  has  found  evidence  that  the  real  organ  of  secretion  is  the  system  of  muciferons  channels,  or  at  least 

some  portion  of  it."  Captain  Dow  remarks  {Proc.  Zool.  Soc.  1865,  p.  667),  "  The  natives  seemed  quite  familiar 
with  the  existence  of  the  spines,  and  of  the  emission  from  them  of  a  poison,  which,  when  introduced  into  a  wound, 
caused  fever ;  but  in  no  case  was  a  wound  caused  by  one  of  them  known  to  result  seriously.  The  slightest 

pressure  of  the  iinger  at  the  base  of  the  spine  caused  the  poison  to  jet  a  foot  or  more  fi-om  the  opening  of  the 

spine." SYNOPSIS  OF  INDIVIDUAL  GENUS. 

1.  Batraclms,  as  defined. 

Genus,  1 — Bateachus,  Bl.  Sclin. 

BrancMosterjals  six.  Body  anteriorly  somewhat  cyUndrical,  and  posteriorly  compressed  :  head  broad,  depressed. 
Gill-openings  narrow.  Eyes  lateral.  Gape  of  mouth  wide.  Gill  covers  loith  several  spines.  Teeth  on  jaw,  vomer, 
and  palate.  No  distinct  canines.  First  dorsal  with  three  strong  spines.  Scales,  if  present,  very  minute.  Air-vessel 
divided  into  two  lateral  parts.     Pyloric  appendages  absent.     Vertebrae  yt^st- 

Cantor  observes  that  these  fishes  live  some  period  after  removal  from  the  water. 

SYNOPSIS  OF   SPECIES. 

1.  Batrachus  grunniens,  D.  3  |  20-22,  A.  16-18.  Four,  occasionally  only  three,  opercular  spines.  A 
foramen  in  the  axilla.     Brown,  marbled.     Seas  of  India  to  the  Malay  Archipelago. 

2.  Batrachus  Gangeiie,  D.  3  |  20-22,  A.  16-18.  Four  opercular  spines.  No  foramen  in  axilla.  Reddish- 
brown,  marbled.     Estuaries  of  the  Ganges  and  large  Burmese  rivers. 

1.    Batrachus  grunniens,  Plate  LIX,  fig.  1, 

Cottus  grunniens,  Var.  B.  Linn.  Mus.  Ad.  Fr.  ii,  p.  65,  and  Syst.  p.  1209. 
Cottus  grunniens,  Bloch,  t.  179  ;  Lacep.  iii,  p.  232  ;  Shaw,  Zool.  iv,  p.  256. 
BatracJius  grunniens,  Bl.  Schn.  p.  43  ;  Cuv.  Reg.  Anim. ;  Cuv.  and  Val.  xii,  p.  466  ;  Cantor,  Catal.  p.  205  ; 

Bleeker,  Riouw.  p.  487  ;  Peters,  Monats.  Ak.  Wiss.  Berlin,  1868,  p.  270 ;  Steind.  Ak.  Wien,  ix,  1870,  p.  664. 
Batrachus  trispiinosus,  Giinther,  Catal.  iii,  p.  169  ;  Day,  Fish.  Malabar,  p.  120 ;  Kner,  Novara  Fische, 

p.  189. 
Batrachus  Dtissumieri,  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  144  ;  ?  Cuv.  and  Val.  xii,  p.  474,  pi.  367. 

B.  vi,  D.  3  I  20-22,  P.  21,  V.  1/2,  A.  15-18,  C.  15. 

Length  of  head  3|,  of  caudal  5-1-,  height  of  body  5  in  the  total  length.  Eyes — diameter  1/5  of  length 
of  head,  nearly    1    diameter  from   end   of  snout,  and  Ij   apart.     Head  depressed,  its  greatest  width  equals 
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its  leno'tli  beliind  the  middle  of  the  eyes.  Gill  covers  with  four  backwardly  directed  spines,  two  on  the  opercle 

and  two  on  the  subopercle,  the  inferior  of  these  last  being  often  indistinct  (B.  trisjAitosus),  sometimes  only 

two  spines  are  visible  on  the  opercles.  Snout  broad  and  depressed,  surrounded  by  a  wreath  of  tentacles, 

those  above  the  orbit  very  distinct.  The  maxilla  extends  to  below  the  posterior  margin  of  the  orbit.  A  round 

foramen  in  the  upper  part  of  the  axilla.  Teeth— in  several  sharp,  pointed  rows  in  both  jaws,  becommg  a  smgle 

row  laterally,  also  present  in  one  or  two  rows  on  vomer  and  in  a  single  row  on  palatmes.  F
ins— 

first  dorsal  triangular,  spines  moderately  strong,  the  second  the  longest :  caudal  wedge-shaped.  Air-vessel— 

in  two  rounded  lateral  portions,  connected  across  the  body  of  the  vertebra.     CoZomts— yellowish,  marbled  with 

B.  Dussuniieri,  C.  V.,  may  be  a  distinct  species,  known  by  having   narrow  bands  of  villiform  teeth 
on  the  palatines.  ,      -,t  i        a     i.-     i  rn\ 

Eabltat.-Sens  of  India   (most  numerous  along  the  I^Ialabar  coast)  to  the  Malay  Archipelago,     the 

specimen  figured  is  7i  inches  in  length. 

2.    Batrachus  Gangene,  Plate  LX,  fig.  1. 

Batrachoides  Gangene,  Ham.  Buch.  Fish.  Ganges,  pp.  34,  365,  pi.  14,  f.  8.  ^  ,,  ,  ,  „  „ 

Batrachus  gnmnieiis,  Giinther,*  Catal.  iii,  p.  108  (not  Bl.  Schn.)  ;  Day,  Fishes  of  Malabar,  p.  119. 

B.  vi,  D.  3  I  20-22,  P.  21,  V.  1/2,  A.  16-18,  C.  15. 

Length  of  head  3|,  of  caudal  7^  to  8,  height  of  body  4  to  4i  in  the  total  length.  Eyes-diameter  1/7 

to  1/8  of  leno^ih  of  head,  3  diameters  from  end  of  snout,  and  3|  apart.  Head  broad,  depressed,  its  greatest 

width  nearly°equal  to  its  length.  Maxilla  reaches  to  below  the  hind  edge  of  the  orbit.  Four  backwardly 
directed  spines  on  the  gill-covers,  two  being  on  the  opercle,  and  the  other  two  on  the  subopercle.  Snout  broad, 

depressed,  surrounded  by  tentacles  which  are  most  distinct  along  the  edge  of  the  mandibles,  some  are  also 

round  the  eye,  and  numerous  fine  ones  over  the  surface  of  the  head.  No  foramen  in  axilla.  Teeth— two  or 
more  rows  of  teeth  in  the  centre  of  either  jaw,  a  single  row  laterally,  those  in  the  mandibles  the  largest  and 

directed  a  little  inwards  :  two  rows  of  teeth  on  vomer  :  a  single  one  on  palatines.  Fins— an  in  the  last  species. 

Colonrs — Hght  reddish-brown,  marbled  with  darker. 

Hamilton  Buchanan  observes  that  this  fish  "  is  found  in  the  salt-water  estuaries  of  the  Ganges,  is  an 

uo-ly  animal,  does  not  exceed  a  span  in  length,  and  when  frightened  emits  a  remarkable  creaking  noise." 
"         iTa6(tai.— Estuaries  of  the  Ganges  and  other  lai-ge  Indian  and  Burmese  rivers  ;  attammg  at  least  a  foot 

in  length.     The  specimen  figured  is  from  Calcutta. 

*  See  note  on  dentition  of  pal.-ite,  Giinther,  An.  and  Mag.  \S7i,  ix,  p.  439. 
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Family,  XXIV— PEDICULATI,   Cuv. 
Brancliiostegals  five  or  six :  pseudobrancliiaB  absent.  Skeleton  fibro-osseus.  Head  and  anterior  portion 

of  the  body  large,  the  former  depressed  or  compressed.  Gills  two  and  a  half  or  three  and  a  half:  gill-opening 
reduced  to  a  small  foramen,  situated  in  or  near  the  axilla.  Eyes  superior  or  lateral.  Teeth  minute,  villiform, 

or  cardiform.  The  spinous  dorsal,  when  present,  composed  of  a  few  isolated  spines :  the  carpal  bones 

prolonged,  forming  a  sort  of  arm  for  the  pectoral  fin  :  ventrals,  when  present,  jugular,  with  four  or  five  soft 
rays.  Skin  smooth,  or  covered  with  small  spines  or  tubercles.  Air-vessel  present  or  absent.  Pyloric 

appendages  few  or  absent. 

Bleaker  agrees  with  Gill  in  considering  the  Lophioidei,  Chieonecteoidei,  and  Maltheoidei  as  forming 
distinct  families.     Antennarius  belonging  to  the  Chieosecteoidei,  and  EaUeutcm  to  the  Maltheoidei. 

SYNOPSIS  OF  GENERA. 

1.  Antennarius.  Head  and  body  compressed.  Teeth  on  palate.  Gills  lateral.  Three  isolated  dorsal 

spines,  the  anterior  of  which  may  be  rndimentary  or  absent.     Air-vessel  present.     Seas  of  tropical  regions. 

2.  Malkutma.  Head  and  body  strongly  compressed.  No  teeth  on  palate.  Gills  on  upper  sui-face  of 
body.     No  air-vessel.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

Genus,  1 — Antennaeius,  (Comtn.)  Cuv. 
Chiroiiedes,  pt.  Cuv. 

Head  large,  elevated,  and  compressed.  Only  one  half  of  the  anterior  branchial  arch  provided  with  lamellre. 

Cleft  of  mouth  nearly  vertical.  Eyes  lateral.  Gill-openings  lateral.  Cardiform  teeth  in  the  jaws  and  palate.  ̂   The 

spinous  dorsal  in  the  form  of  three  isolated  spines,  the  anterior  of  which,  situated  upon  the  snout,  is  modified  into  a 
tentacle  :  the  second  dorsal  of  moderate  length  :  anal  shoti.  Body  smooth,  granulated,  or  covered  ivith  minute  spines, 

and  sometimes  ivith  cutaneous  tentacles.     Air-vessel  large  and  simple.     Pyloric  appendages  absent. 

These  fishes,  due  to  theii*  mode  of  progression,  have  a  wide  geographical  range.  Their  pediculated 
pectoral  fins  aUow  them  to  walk  or  hop  over  moist  ground,  or  slimy  rocks  in  quest  of  their  prey,  and  even  clasp 

pieces  of  wood  or  seaweeds,  attached  to  which  they  often  become  carried  away  £i-om  the  shore  by  currents,  and 
are  sometimes  observed  far  out  at  sea.  Although  bad  swimmers,  M.  Dussumier  observes  that  they  inflate  them- 

selves and  float  on  the  water  like  a  Biodon.  Sir  Emerson  Tennent  gives  a  figure  of  A.  nummifer,  from^  Ceylon, 

and  observes  that  it  belongs  to  the  Family  of  "Anglers"  which  conceal  themselves  in  the  mud,  displaying  only 
the  erectile  first  ray,  situated  on  the  head,  and  which  bears  an  excrescence  on  its  extremity  resembling  a  worm  or 

piece  of  meat.     By  agitating  this,  smaller  fishes  ai-e  attracted  and  faU  a  prey  to  the  artful  angler. 
These  fishes,  owing  to  the  diversities  of  colour  in  the  same  species,  to  the  change  of  the  form  of  spines  on 

the  body  with  age,  and  to  the  abnormal  increase  or  decrease  in  the  number  of  rays  are  diflacult  to  discriminate 

one  from  another.  The  A.  nummifer,  for  instance,  has  P.  13  in  Madi'as  specimens.  I  have  examined  some  in 

the  British  Museum  and  find  the  foUowing  :  in  one  from  Aden  6^  inches  long  P.  12  :  in  one  ft-om  N.W.  coast  of 
Africa  P.  11 :  one  from  St.  Helena  P.  10  :  in  others  from  the  Malay  Archipelago  and  China  P.  10  :  at  once 
showing  that  such  variations  should  not  be  admitted  in  constituting  species. 

SYNOPSIS  OF  SPECIES,* 

1.  Antevnarius  hispidus,  D.  3  |  12,  P.  10,  A.  7.  Skin  rough.  Yellow,  with  brown  spots  and  streaks 
radiating  from  the  eye  and  over  the  body  and  fins.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

2.  Antennarius  nummifer,  D.  3  |  12,  P.  10-13,  A.  7.  Skin  rough.  Grayish-brown,  with  a  black  ocellus 
on  the  side,  another  at  base  of  middle  of  dorsal  fin.  Pins  spotted.  East  coast  of  Africa,  seas  of  India  to  the 
Malay  Archipelago  and  beyond. 

3.  Antennarius  marmoratus,  D.  3  |  12,  P.  10,  A.  7.  Skin  smooth,  but  with  fleshy  excrescences.  Colours 
various.     Red  Sea,  East  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

1.    Antennarius  hispidus,  Plate  LX,  fig.  2. 

Lophius  hispidus,  Bl.  Schn.  p.  142. 
Lophius  histrio,  Russell,  Fish.  Vizag.  i,  p.  12,  and  Kappa  mura  moia,  pi.  xix. 
Chironectes  lophotes,  Cuv.  Mem.  Mus,  iii,  p.  428,  t.  xvii,  f.  2. 
Chironectes  hispidus,  Cuv.  and  Val.  xii,  p.  407. 

*  Dr.  Giinther's  list  of  Ceylon  Fishes  in  Sir  Emerson  Tennenfs  Nat.  Hist,  of  Ceylon,  p.  361,  includes,  besides  those  named 
below,  A.  %innioe%is,  A.  Commersonii,  A.  multiocellatus,  and  A.  bigihbiis,  but  A.  nummifer  is  nut  included  unless  as  A.  muUiocellatiis. 
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Antennarius  liispidus,  Cantor,  Catal.  p.  203  ;  Bleeker,  Moluk.  p.  280,  and  Atl.  Ich.  v,  p.  14,  t.  cxciv,  f.  2, 
and  cxcviii,  f.  1 ;  Giinther,  Catal.  ii,  p.  189. 

B.  vi,  D.  3  I  12,  P.  10,  V.  5,  A.  7,  C.  9. 

Mouth  subvertical,  lower  jaw  a  little  compressed,  the  width  of  the  gape  of  the  mouth  exceeding  that  of 

the  cleft.  E)ies — high  up,  from  2  to  2^  diameters  from  end  of  snout.  Teeth — cardiform  in  both  jaws  and  on  the 
palatines.  Fins — first  dorsal  spine  about  as  long  as  the  second,  and  ending  in  fleshy  knob,  second  about  as  long 
as  the  third,  and  each  with  a  skinny  flap  posteriorly,  that  from  the  third  nearly  or  quite  joining  the  second  dorsal 
fin,  the  last  three  rays  of  which  latter  fin  are  branched.  Pectoral  and  ventral  rays  unbranched.  Last  six  anal 
rays  branched,  as  are  also  those  of  the  caudal.  Scales — skin  universally  roughened,  with  spinate  points 
extending  over  the  fins,  except  some  of  the  rays  of  the  pectoral,  ventral,  and  caudal.  Lateral-line — ceases  below 
middle  of  second  dorsal.  Colours — yellow,  ̂ dth  brown  spots  and  streaks,  some  radiating  from  the  eye,  others 
descending  from  the  back  and  many  down  the  sides.     Small  ones  and  blotches  or  spots  on  the  fins. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

2.    Antennarius  nummifer,  Plate  LIX,  fig.  2. 

Chironedes  nummifer,  Cuv.  Mem.  Mus.  iii.  p.  430,  pi.  xvii,  fig.  4 ;  Cuv.  and  Val.  xii,  p.  42-5 ;  Riipp.  N.  W. 
Fische,  p.  141. 

?  Chironedes  chlorostigma,  (Ehrenb.)  Cuv.  and  Val.  xii,  p.  421. 
Antennarius  nummifer,  Giinther,  Catal.  iii,  p.  195  ;  Day,  Fish.  Malabar,  p.  121  ;  Bleeker,  Atl.  Ich.  v, 

p.  18,  t.  198,  f.  2  ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  499. 

B.  vi,  D.  3  I  12,  P.  10-13,  V.  5,  A.  7,  C.  9. 

Mouth  almost  vertical,  with  the  lower  jaw  compressed  towards  its  extremity,  the  width  of  the  gape 
equalling  the  extent  of  the  cleft.  Length  of  lower  jaw  equals  the  length  of  the  third  spine  of  the  dorsal  fin. 
]j]ye — high  up,  but  little  more  than  1  cSameter  from  end  of  snout.  Teeth — cardiform  in  both  jaws  and  on  the 
palatines.  Fins — first  dorsal  spine  not  quite  so  long  as  the  second,  and  ending  in  a  fringed  extremity,  second 
rather  above  1/2  as  long  as  third,  which  latter  has  a  flap  of  skin  posteriorly,  which  does  notextend  so  far  as  to 
the  base  of  the  second  dorsal,  the  last  two  rays  of  which  are  divided  at  their  outer  extremities.  Pectoral  with 
13  unbranched  rays.  Ventral  -n^ith  five  unbranched  rays.  Anal,  commencing  under  middle  of  second  dorsal,  has 
branched  rays,  its  last  just  reaches  the  base  of  the  caudal.  Caudal  rounded,  its  rays  branched  :  last  dorsal  rays 
just  reach  the  base  of  the  caudal  fin.  Scales — skin  universally  roughened,  with  points  extending  over  fins  except 
some  of  the  rays  of  the  pectoral,  ventral,  and  caudal.  Lateral-line— ceases  below  the  commencement  of  the 

second  dorsal.  Cofoj«-s— grayish-brown,  ha\-ing  a  purplish  tinge  :  a  black  ocellus  ha-s-ing  a  yellow  edge  behind 
and  above  the  end  of  the  base  of  the  pectoral  fin.  Fins  yellow,  the  dorsal  with  a  black  yellow-edged  ocellus 
below  its  seventh  and  eighth  rays,  its  end  with  black  bands  and  spots,  as  have  also  the  pectoral,  ventral,  caudal, 
and  anal  fins.     Tongue  whitish,  with  green  marks  :  eyes  golden. 

Bleeker,  also  Giinther  in  Catal.  ii,  p.  195,  give  P.  10  to  this  species.  Playfair,  in  the  "  Fishes  of  Zanzi- 
bar," states  12.     I  find  13  in  the  Madras  species,  this  variation  has  already  been  referred  to  (p.  271). 
Habitat.— Ued  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  Grows 

to  at  least  Ci  inches  in  length.     The  one  figured  (life-size)  is  from  Madras. 

3.    Antennarius  marmoratus. 

Lophius  Mstrio,  var.  marmoratus,  Bl.  Schn.  p.  142. 
Chironedes  Icevicjatus,  Cuv.  Mem.  Mus.  iii,  p.  423,  pi.  xvi,  f.  1  ;  Cuv.  and  Val.  xii,  p.  399. 
Lophius  geoi/rajMctis,  Quoy  and  Gaim.  Voy.  Uranie,  i,  p.  355,  pi.  G5,  f.  3. 

Chironedes  'marinoratus,  Less.  Voy.  Coq.  Zool.  ii,  p.  145,  Poiss.  pi.  xvi,  f.  2  ;  Cuv.  and  Val.  xii,  p.  402  ; Tern,  and  Schleg.  Fauna  Japon.  Poissons,  p.  159,  pi.  81,  f.  1. 
Chironedes  iridus,  Cuv.  and  Val.  xii,  p.  393,  pi.  3G4. 
Chironedes  timiidus,  Cuv.  and  Val.  xii,  p.  397. 
Chironedes  nesot/allicus,  Cuv.  and  Val.  xii,  p.  401. 
Antennarius  nitidus,  Bennett,  Zool.  Journ.  iii,  p.  375,  t.  ix,  f.  2. 
Chironedes  piidus,  var.  vittatiis,  Richards.  Voy.  Ereb.  and  Terr.  Fishes,  p.  15,  pi.  ix,  f  3,  4. 
Lophius  Mstrio,  Gronov.  ed.  Gray,  p.  48  (not  syn.). 
Antennarius  marmoratus,  Giinther,  Catal.  iii,  p.  185  ;  Day,  Fish.  Malabar,  p.  121 ;  Bleeker,  Atl.  Ich.  v, 

p.  23,  t.  198,  f.  4,  t.  199,  fig.  1  (see  synonyms)  ;  Kner,  Novara  Fische,  p.  192. 

B.  vi,  D.  3  I  12,  P.  9-10,  V.  5,  C.  9,  A.  7,  Vert.  9/9. 

The  variations  in  this  species  due  to  age  or  locality  are  so  considerable  that  two  specimens  are  very 
rarely  found  possessing  complete  similarity.  Et/es — about  1  diameter  from  end  of  snout.  The  skin  may 
be  smooth,  minutely  or  distinctly  granulated,  whilst  the  length  of  the  third  dorsal  spine  varies  fi-om 
one-half  to  less  than  one-third  of  the  height  of  the  body.  The  anterior  dorsal  spine  is  short,  slender,  and 
terminating  in  a  small  knob  having  a  minute  tentacle  attached  to  it,  sometimes  it  is  very  short,  or  it  may  be 
entirely  absent,  the  second  and  third  spines  are  fringed  on  their  summits.  The  last  two  dorsal  rays  branched, 
tfie  last  if  laid  backwards  extends  to  or  slightly  beyond  the  root  of  the  caudal.  Skin  usually  smooth 
or  sometimes  granular,  rarely  rough.  Head  and  body  with  cutaneous  tentacles,  those  at  the  angle  of  tlie 

mouth  and  on  the  abdomen  being  the  largest.     Stomach  a  large  sac.     Air-vessel  —large  and  simple.     Colours — 
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vary,  generally  reddish-yellow  marbled  witli  brown,  and  brown  spots  mostly  edged  with  white,  radiating  from 

the  eye.  Round  white  spots  on  sides,  and  on  abdomen.  In  some  the  fins  are  banded.  Iris  golden, 
with  radiating  brown  lines. 

Eahltat.—Iied  Sea,  East  coast  of  Africa,  through  the  seas  of  India  to  the  Malay  Archipelago 
and  beyond. 

Genus,  2 — Halieutjia,  Guv.  mid  Val. 
AstrocantJius,  Swainson. 

Braneliiostegals  six.  Body  and  head  depressed,  the  latter  very  large  and  hroad,  anteriorly  forming  the^  are  oj 
a  circle.  Eyes  antero-lateral.  Cleft  of  inouth  horizontal,  rather  wide,  tvith  the  upper  jaiu  rather  protractile.  A 

transverse  bony  ridge  across  snout,  beneath  which  is  a  retractile  tentacle.  Gill  opening  near  the  axilla  on  the  upper 

surface  of  the  body.  Gills  two  and  a  half:  the  anterior  branchial  arch  destitute  of  lantince,  small  teeth  on  jaivs  and 

tongue,  palate  edentulous.  A  short  dorsal  and  also  anal  Jin :  Jin  rays  imbranched.  Body  and  head  covered  with 
small  spines.     Air-vessel  and  pyloric  appendages  absent. 

"  The  union  of  the  interopercle  with  the  preorbital"  is  said  by  Dr.  Giinther  to  be  "  very  singular,  and 
unique  in  this  order  of  fishes.  A  little  before  the  suture  between  the  inter-  and  sub-  opercle  the  preopercle  is 

joined  to  the  former ;  it  is  the  smallest  of  all  the  opercular  pieces,  and  its  limbs  meet  at  a  somewhat  acute 

angle."  (Catal.  iii,  p.  204.) 
Bleeker  found  that  the  intestinal  tract  was  much  longer  than  the  fish,  and  contained  the  remains  of 

shells.     (Verh.  Acad.  Wetensch.  Amsterdam,  i,  Japan,  p.  10.) 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Halieutcea  stellata,  D.  4,  A.  4.  Superiorly  and  laterally  covered  with  spines.  Pinkish.  Seas  of 

India  to  the  Malay  Ai-chipelago  and  beyond. 
1.    Halieutsea  stellata,  Plate  LIV,  fig.  1. 

Lophius  stellatus,  Wahl.  Skr.  Nat.  Kj6b.  iv,  p.  214,  t.  iii,  fig.  3,  4  ;  Bl.  Schu.  p.  142. 
Lophius  faujas,  Lacep.  i,  p.  318,  t.  xi,  fig.  2,  3. 
Iiophius  muricatus,  Shaw,  Zool.  v,  p.  382,  pi.  162. 
Halieutaia  stellata,  Cuv.  and  Val.  xii,  p.  456,  pi.  366  ;  Temm.  and  Schlegel,  Fauna  Japon.  Poissons,  p.  160, 

pi.  72 ;  Jerdon,  M.  J.  L.  and  Sc.  1861,  p.  150 ;  Bleeker,  Japan,  p.  10,  and  Atl.  Ich.  vi,  p.  4,  t.  198,  f.  3,  and  200, 
f.  2;  Giinther,  Catal.  iii,  p.  203. 

Astrocanthus  stellatus,  Swainson,  Fishes,  ii,  p.  331,  fig.  108. 

B.  vi,  D.  4,  P.  13,  V.  1/5,  A.  4,  C.  9,  Vert.  7/10. 

Eyes — lateral,  with  the  interorbital  space  rather  concave.  A  retractile  tentacle  at  snout  above  the 
mouth  and  which  has  a  trefoil  extremity.  Gill  openings  above  the  axilla  in  about  the  middle  of  the  total 
length.  Fins — dorsal  fin  situated  in  the  third  fifth  of  the  total  length,  and  slightly  behind  the  pectorals.  All 
the  fin  rays  unbranched.  Scales — body  covered  with  rather  distantly  placed  spines,  each  of  which  as  a  rule, 
has  four  or  more  roots,  the  lateral  spines  are  the  largest,  and  in  the  anterior  half  of  the  body  have  three  or  even 
four  points  at  their  outer  edges.     Colours — pinkish. 

Jerdon  observes  that  he  only  procured  two  specimens  of  this  fish  whilst  in  Madras.  Whilst  I  was  there 
it  was  by  no  means  rare,  but  not  attaining  the  size  at  which  Bleeker  has  taken  it  in  the  Malay  Archipelago. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond ;  it  attains  at  least  8  inches  in  length. 
The  one  figured  (life-size)  is  from  Madras. 

2   N 
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Family,  XXV— COTTID^,*  Gunther. 
PlaticephalincE  (Sub.  Fam.)  Swainson. 

Branchiostegals  five  to  seven :  pseudobrancliiae.  Body  oblong,  compressed,  or  subcylindrical.  Eyes 
lateral  or  partly  directed  upwards  and  outwards.  Cleft  of  mouth  lateral.  Some  of  the  bones  of  the  head 
armed.  Infraorbital  bones  articulate  with  the  preopercle.  Teeth  villiform,  no  canines.  Two  separate  dorsal 
fins  or  in  two  distinct  portions,  the  spinous  less  developed  than  the  soft  or  than  the  anal :  ventrals  thoracic, 
sometimes  scarcely  developed.  Air-vessel  generally  absent.  Pyloric  appendages  few,  or  in  moderate 
numbers. 

SYNOPSIS  OF  GENERA. 

1.  Platycephalus,  as  defined. 

Genus,  1 — PLATTCEPHALUS,t  BI.  Schn. 
Flat  heads,  or  Crocodile  Fishes. 

Branchiostegals  seven  :  pseudohranchim.  Head  hroad,  depressed,  and  armed  with  sjiines.  Lower  jaw  the 
longer.  Eyes  lateral  or  superior.  Villiform  teeth  in  the  jaws,  vomer,  and  palatines,  with  larger  ones  sometimes 
intermixed.  Two  dorsal  fins,  the  first  having  a  small  isolated  spiiie  anterior  to  it :  the  soft  portion  similar  to  the 
anal :  ventrals  thoracic :  no  pectoral  appendage.  Scales  present,  ctenoid,  small  or  rather  so.  Lateral-line 
complete,  in  some  species  armed  ivith  spines.     Air-vessel  absent.     Pyloric  appendages  in  moderate  numbers. 

These  fishes  are  termed  "  Crocodile  fishes"  in  Malabar,  and  wounds  from  their  spines  are  dreaded 
because  of  the  violent  irritation  they  occasion.     Immediately  on  being  captured  they  are  knocked  on  the  head. 

Their  eyes  are  peculiar,  in  that  the  iris  possesses  two  semicu'cular  flaps,  one  above,  the  other  below,  the 
upper  being  usually  the  larger,  they  can  be  brought  close  one  to  the  other,  probably  due  to  the  stimulus  of  light. 

The  comparative  width  of  the  head  to  its  length  differs  in  individuals,  also  with  age,  becoming  broader 
in  the  adult.  Li  P.  insidiator  at  6^  and  Gf  inches  the  width  of  the  head  between  the  inner  edges  of  the 
preopercular  sjsines  equals  its  length  behind  the  eyes  ;  at  14|  inches  it  equals  that  of  the  head  excluding 
the  snout. 

I  have  captured  specimens  full  of  well  developed  ova  as  early  as  February.  These  fishes  are  eaten 
by  the  lower  classes  of  natives. 

The  subdivision  of  this  genus  into  those  having  (1)  two  spines,  or  those  (2)  with  more  than  two  spines 
at  the  angle  of  the  preopercle  is  open  to  this  oljjection,  some  count  the  small  one  usually  present  at  the  base  of 
the  large  spine,  others  consider  it  as  forming  the  end  of  the  spinate  ridge.  I  liave  therefore  thought  it  better 
to  follow  the  division  of  whether  the  lateral-line  is  spined  or  smooth. 

SYNOPSIS  OF  SPECIES. 

A.  Lateral-line  armed  with  spines. 

1.  Platycephalus  sraber,  D.  1  |  7-8  |  12,  A.  12,  L.  r.  105.  Spines  55.  Ridges  on  head  spined.  Largest 
preopercular  spine  if  laid  forwards  would  reach  1/2  way  to  orbit.  Brownish.  Seas  of  India  to  the 
Malay  Archipelago. 

2.  Platycephalus  tubemilatus,  D.  1  |  7-8  |  11-12,  A.  11-12,  L.  1.  53-55,  having  15  to  20  spines  in  its 
first  third.  Ridges  on  head  sinned  or  serrated.  Largest  preopercular  spine  if  laid  forwards  would  reach 
1/2  way  to  orbit.     Brownish,  with  vertical  bands.     Seas  of  India. 

*  This  family  is  not  identic.il  with  the  .';ub-ramily  Cottini  of  Dr.  Sauvage  (N.  Arch.  Mns.  1873,  see  p.  148  ante)  who  has 
divided  the  Family  Triglides  into  the  following  groups  : 

1.  ScoEP^NiD^.  Dentition  feeble,  teeth  villiform  without  canines.  Infraorbital  bones  articulated  moveably  with  the 

preopercle,  never  entirely  covering  the  cheeks.  Nasal  bones  small  and  fi'ee.  Skin  scaleless  or  scaled,  sometimes  spiny, 
never  cairassed.     Ventrals  thoracic,  supported  by  a  long  pelvic  bone,  the  two  bones  being  in  contact  and  fu.sed  together. 

a.  Scorpani : — as  Sebastes,  Scorpmna,  Pterois,  Twnianotus,  and  group  of  Aiiistes. 
b.  Cottini  .-—as  Hcmitrijiterus,  Synancidium,  Synanceia,  Minous.  I'elor,  group  of  Cottes,  Icelus,  Triglops,  Polycauhts, 

Hemilepidottis. 
11.  PLATTCEPH.iLiDa:.     Hcfld  flattened  and  as  if  crushed.     Body  anteriorly  depressed.     Dentition  feeble,  no  canines.    Two 

dorsals  :  ventrals  thoracic  and  widely  separated,     i'elvic  bones  wide  a.sunder.  * 
a.  Platycephalus. 

III.  TKiGLir).E.     Infraorbital  bones   articulated  in  an  almost  immoveable  manner  with  the  preopercle  and  covering  the  entire 
cheek.     Nasals  soldered  into  a  great  plate  and  almost  covering  the  snout.     Ventrals  thoracic  and  in  contact. 

o.  Triglini : — (1)  body  covered  with  ordinary  scales,  as  Trvila,  Lepidotrigla,  Prianotus,  Bemhras. 
(2)  body  having  scales  and  plates,  as  Hnplichtliys. 

h.  Cataphracti : — (1)  an  interparietal,  as  Dactylojfiteriis.  Cephalacavthus. 
(2J  no  interparietal,  as  Ayonus,  Agonomahi.'',  Peristhedion. 

t  Ulu  parti,  Tam. 
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3.  Platyeeplialus  macracanthus,  D.  1  |  8  |  12,  A.  12,  L.  1.  75,  having  15  spines.  Ridges  on  head  spined 
or  serrated.  Largest  preopercular  spine  if  laid  forwards  would  reach  orbit.  Brownish.  Seas  of  India 
to  Amboina. 

B.  Lateral-line  smooth. 

4.  Platycephalus  insidiator,  D.  1  [  7  |  13,  A.  13,  L.  1.  120.  Ridges  on  head  slightly  spined.  Two  large 
spines  at  angle  of  preopercle.  Brownish,  caudal  yellow  with  oblique  black  bands.  Red  Sea,  seas  of  India  to 
the  Malay  Archipelago  and  beyond. 

5.  Platycephalus  pimdatus,  D.  1  |  8  |  12,  A.  11-12,  L.  1.  110.  Ridges  on  head  spinate.  Largest 
preopercular  spine  about  1/7  of  length  of  head.  Brown,  banded  and  with  black  spots.  Seas  of  India  to  Malay 
Archipelago. 

6.  Platyeeplialus  serratus,  D.  1  |  8  |  11-12,  A.  11.  Ridges  on  head  serrated  not  spinate.  Brownish, 
with  vertical  bands.     Trincomalee. 

7.  Platyeeplialus  carbuneulus,  D.  1  |  8  |  11-12,  A.  11-12,  L.  1.  75-80.  Brownish  spotted.  Seas  of  India 
to  the  Malay  Archipelago. 

A.  Lateral-line  armed  with  spines. 

1.    Platycephalus  scaber,  Plate  LX,  fig.  4. 

Cottus  scaler,  Lmn.  Mus.  Ad.  Fred,  ii,  p.  66,  and  Syst.  Nat.  i,  p.  451  ;  Bloch,  t.  clxxx ;  Gmel.  Linn, 

p.  1209. 
Platycephalus  scaher,  Bl.  Schn.  p.  58 ;  Cuv.  and  Val.  iv,  p.  249 ;  Bleeker,  Sclerop.  p.  6 ;  Jerdon,  M.  J.  L. 

and  So.  1851,  p.  142 ;  (Glinther,  Catal.  ii,  p.  187,  not  syn.) ;  Kner,  Novara  Fische,  p.  123 ;  Peters,  Monats. 
Akad.  Berlin,  1868,  p.  258 ;  Sauvage,  Mem.  Mus.  1874,  p.  59.  __ 

Callionymus,  Russell,  Fish.  Vizag.  i,  p.  37,  and  Irrwa,  fig.  xlvii. 
Platycephalus  vittatus,  Cuv.  and  Val.  ix,  p.  462. 
Platycephalus  neglectus,  Trosch.  Wiegm.  Arch.  1840,  p.  187 ;  Giinther,  Catal.  ii,  p.  187. 
Vet-ool-pa-thy,  Tarn. 

B.  vi,  D.  1  I  7-8  I  12,  P.  21,  V.  1/5,  A.  12,  C.  15,  L.  r.  105.    Spines  55. 

Length  of  head  3J  to  3f ,  of  pectoral  71  to  8,  of  caudal  8,  height  of  body  8  in  the  total  length.  Eyes- 
diameter  4 J  to  51  in  length  of  head,  Ij  to  1^  diameters  from  end  of  snout,  and  2/3  of  a  diameter  apart. 

Interorbital  space  concave.  Greatest  width  of  head  equals  If  in  its  length,  and  its  height  equals  1/3  of  its 

length.  The  maxilla  extends  to  under  the  anterior  1/3  of  the  orbit :  a  sharp  spine  at  the  anterior  superior  edge 

of  the  orbit.  Supraorbital  margin  serrated,  and  from  it  a  spinate  ridge  goes  to  the  occiput.  A  similar 

ridge  passes  from  the  hind  edge  of  the  eye  to  the  shoulder  :  a  third  spiny  ridge  extends  from  the  preorbital  to 

the  angle  of  the  preopercle  where  there  are  two  spines,  the  upper  if  laid  forwards  reaching  1/2  or  2/3  of 

the  distance  to  the  orbit,  it  has  a  third  short  spine  anteriorly  at  its  base.  In  a  specimen_  5  inches  long  the 

preopercular  spine  if  laid  forwards  would  reach  as  far  as  the  orbit.  No  spines  at  nostrils,  but  in  some  specimens 

on  the  median  ridge,  opposite  the  nostrils  are  two  small  ones.  Two  opercular  spines.  Teeth — small  in  jaws,  in 
two  oval  parallel  patches,  about  as  long  as  the  diameter  of  the  eye  on  the  vomer :  in  an  elongated 

band  on  either  palatine.  Fins — second  dorsal  spine  equals  2f  to  3  in  the  length  of  the  head,  and  is  not  quite  so 

high  as  the  two  next,  second  dorsal  of  about  the  same  height  as  the  first.  Ventral  nearly  reaches  the  anal 

which  commences  slightly  behind  the  vertical  from  that  of  the  first  dorsal  ray.  Caudal  cut  nearly  square. 
Scales — from  4  to  5  rows  between  the  lateral-line  and  base  of  first  dorsal  fin,  each  of  those  on  the  cheeks  is 

furnished  with  a  small  spinate  point,  which  in  old  individuals  is  occasionally  subdivided  into  several  as  if  serrated . 

Lateral-line — with  about  55  rather  strong  spines  directed  backwards,  and  extending  along  its  entire  length,  one 

being  on  every  alternate  scale.  Colours — brownish,  becoming  dull  white  beneath,  more  or  less  distinct  vertical 

bands  pass  from  the  back  to  the  sides.  First  dorsal  clouded  with  black,  second  dorsal  spotted.  Pectoral  and 
ventral  usually  dark  externally.     Caudal  grayish  in  its  last  half. 

Platycephalus  scaher,  Giinther=P.  rodericeiisis,  C.  V.  iv,  p.  253.  It  is  said  of  P.  punctatus,  C.  _V. 

(iv,  p.  245)  this  species  makes  a  sort  of  transition  to  the  scaher :  but  it  has  not  like  the  scaher  the  lateral-line 
spiny. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond.  The  specimen  figured  (7  inches  long)  is 
from  Madras  where  it  is  common. 

2.    Platycephalus  tuberculatus,  Plate  LX,  fig.  5. 

Cuv.  and  Val.  iv,  p.  258 ;  Giinther,  Catal.  ii,  p.  186. 

B.  vi,  D.  1  I  7-8  1  11-12,  P.  21,  V.  1/5,  A.  11-12,  C.  15,  L.  1.  53-55. 

Length  of  head  1/3  to  4/13,  of  pectoral  1/8,  of  caudal  1/7,  height  of  body  1/6  in  the  total  length. 
Eyes — directed  upwards  and  somewhat  outwards,  diameter  3|  to  4  in  the  length  of  head,  \\  to  1^  diameters 
from  end  of  snout,  and  1/4  of  a  diameter  apart.  Interorbital  space  concave.  Width  of  head  between 

the  preopercular  spines  equals  1^  in  its  length.  The  maxilla  extends  to  below  the  front  quarter  of  the  eye. 
Supraorbital  margin  serrated,  and  having  two  sharp  spines  anteriorly,  from  it  posteriorly  passes  a  serrated 

ridge  towards  the  occiput,  whilst  a  second  goes  from  behind  the  eye  to  the  upper  opercular  spine  :  a  third 
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sei'rated  ridcfe  passes  from  the  preorbital  to  the  angle  of  the  preopercle.  A  few  spines  in  the  median  line 
midway  betw-een  eye  and  snout :  a  spinate  ridge  passes  forwards  from  them  on  either  side  above  the  limbs  of  the 
premaxillaries.  A  serrated  bony  ridge  goes  across  the  opercle  to  a  strong  spine  at  the  middle  of  its 
hind  edge.  Angle  of  preopercle  with  a  strong  spine  which  equals  half  the  distance  between  its  base  and  the 
orbit.  This  spine  has  one  superiorly  at  its  base  at  the  end  of  the  serrated  ridge,  and  another  a  little  longer 
inferiorly,  and  situated  on  the  lower  margin  of  the  preopercle,  which  contains  from  2  to  4  more  decreasing  in 
size  anteriorly  and  all  pointing  backwards.  The  number  and  size  of  these  lower  spines  varies.  Several  spines 
at  the  shoulder,  and  a  strong  one  above  the  axiUa.  Teeth — vdliform  in  jaws,  in  two  oval  parallel 
patches  on  the  vomer,  and  in  an  elongated  band  on  the  palatines.  Fins — second  dorsal  spine  2\  in  length  of 
head,  and  not  quite  so  high  as  the  third,  soft  dorsal  as  high  as  the  spinous.  Ventral  nearly  reaches  the  anal, 
which  last  arises  below  the  second  dorsal  :  caudal  slightly  rounded.  Scales — from  4  to  5  rows  between 
the  lateral-line  and  base  of  first  dorsal  fin :  most  of  those  on  the  cheeks  have  a  rudimentary  spine.  Lateral- 

line — with  from  15  to  20  spines  in  the  first  third  of  its  course.  Colours — bro\vn,  becoming  lighter  beneath, 
vertical  bands  pass  from  the  back  to  the  sides.  First  dorsal  blackish  brown  :  second  dorsal  spotted.  Pectoral 
with  brown  spots  in  its  upper  two-thirds,  and  a  black  margin  with  a  white  edge  along  its  lower  border  :  outer  _ 
half  of  ventrals  gray. 

The  objection  to  considering  tliis  Cuv.  and  Val.  fish  is  that  it  is  observed  that  the  lateral-line  is  nearly  as 
spinate  as  in  P.  scaber.  It  is  identical  with  the  species  thus  named  in  the  British  Museum.  P.  sjAmsus 
according  to  a  communication  from  Dr.  Hubrecht  has  from  36  to  38  scales  along  the  lateral-line. 

Habitat. — Seas  of  India. 

3.    Platycephalus  macracanthus,  Plate  LIX,  fig.  3. 

Bleeker,  Versl.  and  Meded.  Ak.  Wet.  Amsterd.  1867,  p.  7,  c  fig. 

B.  vii,  D.  1  I  8  I  12,  P.  23,  V.  1/5,  A.  12,  C.  13,  L.  1.  fl,  L.  tr.  4/15,  Spines  15. 

Length  of  head  SJ,  of  caudal  7^,  height  of  body  7|  in  the  total  length.  JByes— diameter  4f  in  length  of 
head,  l^-  diameters  from  end  of  snout,  and  about  1/2  a  diameter  apart.  Interorbital  space  concave.  Width  of 
head  between  the  preopercular  spines  equal  to  about  1/2  its  length.  Lower  jaw  the  longer :  the  maxilla 
extends  to  below  the  first  third  of  the  eye.  Supraorbital  margin  with  six  strong  denticulations,  and  the  ridge 
from  it  to  occiput  with  about  five  more  :  ridge  from  eye  to  shoulder  with  about  five  spines  :  the  one  from  pre- 

orbital to  preopercular  spine  with  six,  (besides  being  serrated),  its  lower  edge  serrated.  A  small  spine  internal 
to  the  front  nostrU  which  is  furnished  with  a  cirrus.  Spine  at  angle  of  preopercle  reaching  to  the  base  of  the 

pectoral,  and  having  a  short  one  inferiorly  succeeded  by  another  still  more  minute.  Teeth — viUiform  in  two 
parallel  patches  on  vomer,  and  in  a  narrow  band  along  either  palatines.  Fins — second  dorsal  spine  2j  in  length 
of  head,  and  nearly  as  high  as  the  commencement  of  the  second  dorsal.  Pectoral  2}  in  length  of  head,  ventral 
Klightly  longer.  Anal  commences  below  second  ray  of  dorsal :  caudal  cut  square.  Scales — those  on  the  head  not 
spinate.  Lateral-line— yfiih  about  15  small  spines  in  the  first  portion  of  its  course.  Colours — brownish  above, 
becoming  dull  white  beneath,  first  dorsal  and  end  of  caudal  darkish,  second  dorsal  with  brown  spots  on  the  rays. ' 

Hahitat. — Madras,  Amboina.     The  specimen  figured  (life-size)  is  from  Madi-as. 

B.  Lateral-line  smooth. 

4.    Platycephalus  insidiator. 
Coitus  insidiator,  Porsk.  p.  25  ;  Gmel.  Linn.  1213;   Shaw,  Zool.  iv,  p.  260. 
Calliomjmus  Indicus,  Gmel.  Linn.  p.  1163  ;  Russell,  Fish.  Vizag.  ii,  p.  36,  and  Imca,  pi.  xlvi. 
Cottus  spatula,  Bl.  t.  424. 
Platycefhuhis  insidiator,  Bl.  Schn.  p.  59;  Cuv.  and  Val.  iv,  p.  227;  Riipp.  N.  W.  Fische,  p.  102;  Bleeker, 

Sclerop.  p.  6 ;  Temm.  and  Schleg,  Fauna  Japon.  Poiss.  p.  39,  pi.  15,  f.  1  ;  Cantor,  Catal.  p.  37 ;  Richards.  Ich. 
China,  p.  216;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  142;  Giinther,  Catal.  ii,  p.  177;  Day,  Fishes  of  Malabar, 
p.  43;  Kner,  Novara  Fische,  p.  121 ;  Ellunz.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  815. 

Batrachus  Indicus,  Bl.  Schn,  p.  43. 
Platycephalus  spatula,  Bl.  Schn.  p.  59. 
Calliomorus  Indicus,  Lacep.  ii,  p.  343. 
Cottus  Madagascariensis,  Lacep.  iii,  p.  248,  t.  xi,  f.  12  ;  Shaw,  Zool.  iv,  p.  261,  pi.  37. 
Calliomorus  chaca.  Ham.  Buch.  pp.  133,  373. 
Platycephalus  endrachtensis,  Quoy  and  Gaim.  Voy.  Freyc.  Zool.  p.  353  ;  Cuv.  and  Val.  iv,  p.  240. 
?  Platycephalus  cultellatns,  Richards.  Ich.  China,  p.  217. 
Platycephalus  chacca.  Gray  and  Hard.  Ind.  Zool.  ii,  pi.  93,  f.  2. 
Irrwa,  Tel. :   Ool-pa-thy,  Tam.  :  Nga-paying-ki,  Mngh.  :  A-ra-ivud-dah  or  Clwu-ur-dah,  And. 

B.  vii,  D.  1  I  7  I  13,  P.  17,  V.  1/5,  A.  13,  C.  15,  L.  r.  iW-Hh  L.  tr.  12/24,  Cebc.  Pyl.  14,  Vert.  12/15. 

Length  of  head  3f,  of  caudal  7,  height  of  body  7  in  the  total  length.  Eyes— superior,  dkmeter 
Cf  to  7  in  length  of  head,  1|  diameters  from  end  of  snout,  and  2  apart.  Head  strongly  depressed,  its  upper 
surface  being  of  a  triangular  shape,  the  base  being  a  line  drawn  from  one  preopercular  spine  to  its  fellow,  width 
of  head  at  this  place  3/4  of  its  length.     Lower  jaw  slightly  the  longer  :  the  maxilla  reaches  to  below  the  middle 
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of  the  orbit.  Interorbital  space  flat  or  slightly  concave,  two  ridges  extending  backwards  from  the  orbit,  the 

internal  dividing  over  the  occiput,  whilst  the  external  or  temporal  terminates  at  the  shoulder  in  two  blade-like 

spines.  One  spine  exists  at  the  anterior-superior  angle  of  the  orbit,  none  at  nostrils,  which  are  patent  but  not 
tubular.  Preorbital  with  three  raised  grooves  starting  in  a  stellated  form  from  a  common  centre.  Preo]3ercle 
with  most  of  its  surface  forming  a  portion  of  the  flattened  upper  plane  of  the  head,  and  having  two  very  strong 

spines  at  its  angle,  the  inferior  of  which  is  the  longest  and  sometimes  equals  the  diameter  of  the  eye.  Opercle 
with  two  spines.  Fins — first  dorsal  spines  weak,  the  first  slightly  the  longest,  interspinous  membrane  very 
slightly  eniarginate.  A  small,  stout,  single  spine  before  the  first  dorsal,  and  sometimes  another  fine  one  between 
it  and  second  dorsal,  the  rays  of  which  anteriorly  are  as  high  as  the  spines  of  the  first  dorsal.  Caudal  obtuse  or 
even  rounded.  Colours — brownish  above,  becoming  dirty  white  beneath  :  fins  spotted.  Caudal  yellow,  with  a 
deep  black  band,  having  a  white  border  obliquely  crossing  its  upper  lobe,  a  second  along  its  lower  lobe. 

The  specimen  of  P.  tasmanms  "  (?)  Half-grown,  Madras,  Presented  by  T.  C.  Jerdon,  Esq.,  M.D."  in  the 
B.  M.  catalogue,  is  a  young  P.  insidiator  nearly  6  inches  long. 

Habitat. — Red'  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond ;  attaining 
at  least  a  foot  and  a  half  in  length. 

5.    Platycephalus  punctatus,  Plate  LX,  fig.  .3. 

Cuv.  and  Val.  iv,  p.  243 ;  Bleeker,  Sclerop.  p.  25  ;  Quoy  and  Gaim.  Voy.  Astrol.  Poissons,  p.  682, 
pi.  X,  f.  2  ;    Giinther,  Catal.  ii,  p.   180. 

Platycephaliis  Malaharicus,  Cuv.  and  Val.  iv,  p.  245  (Giinther,  Catal.  ii,  p.  181,  not  synon.)  ;  Day,  Pish. 
Malabar,  p.  45  ;  Kner,  Novara  Fische,  p.  121. 

B.  vii,  D.  1  I  8  I  12,  P.  21,  V.  1/5,  A.  11-12,  C.  13,  L.  1.  {U,  L-  tr.  8/25. 

Length  of  head  3|-  to  3f ,  of  caudal  8  to  9,  height  of  body  6^  in  the  total  length.  Eyes — diameter  from 
5  to  51  in  the  length  of  head.  If  to  2  diameters  from  end  of  snout,  and  1/2  to  2/3  of  a  diameter  apart.  Interorbital 

space  slightly  concave.  Width  of  head  between  the  preopercular  spines  equals  half  its  length.  The  maxilla 
extends  to  below  first  thii-d  of  eye.  Supraorbital  margin  with  four  or  five  teeth,  the  ridge  from  it  towards 
occiput  with  two  more  small  ones  :  ridge  from  eye  to  shoulder  spine  with  three  to  four  teeth  :  ridge  from  pre- 

orbital to  preopei-cular  spine  with  two  or  three  teeth.  A  small  spine  internal  to  either  fi-ont  nostril.  Spine  at 
ano-le  of  preopercle  strong,  its  length  equalling  about  1/7  of  that  of  the  head,  superiorly  it  has  a  small  one  at  its 
base,  and  inferiorly  a  large  one  directed  slightly  downwards  as  well  as  backwards.  Posterior  nostril  rather 
tubular,  anterior  also  tubular  and  with  a  valve  which  sometimes  terminates  in  a  short  filament.  A  small  spine 
above  the  axilla.  Teeth — viUiform  in  jaws,  in  two  parallel  bands  on  vomer,  and  in  a  long  narrow  patch  along 
palatines.  Fins — second  spine  of  first  dorsal  not  so  high  as  the  third  to  the  sixth  which  are  subequal  in  length, 
and  1/2  the  length  of  the  head  :  second  dorsal  anteriorly  3/4  the  height  of  the  spinous.  Pectoral  1/2  and 
ventral  3/4  of  length  of  head.  Anal  commences  before  second  or  third  ray  of  dorsal.  Caudal  cut  square. 
Scales — about  10  rows  between  the  lateral-line  and  base  of  the  spinous  dorsal :  those  on  the  head  and  cheeks 

have  no  trace  of  any  spine.  Lateral-line — smooth  in  its  entire  extent,  tubes  with  one  or  two  simple  branches. 
Colours — brown,  becoming  lighter  beneath :  four  or  five  wide  and  dark  bands  pass  from  the  back  to  the  middle 

of  the  sides,  and  numerous  black  spots  over  head  and  body.  First  dorsal  stained  nearly  black,  second  dorsal  and 
aual  yellowish,  the  first  with  brown  points.  Pectoral  covered  with  dark  markings  so  as  to  appear  almost  black. 
Ventral  dark  in  its  last  two-thirds.     Caudal  dark. 

The  distinction  between  P.  punctatus  and  P.  Malabaricus  is  said  to  be  that  the  latter  has  one  more  spine 
on  the  ridge  of  the  infraorbital  bone.  The  type  specimen  of  the  latter  at  Paris  has  L.  1.  l^.  The  specimen 
figured  has  only  two  spines  along  each  infraorbital  bone. 

Habitat. — Seas  of  India  to  the  Malay  Ai-chipelago  ;  the  specimen  figured  (9-a  inches  long)  is  from  Malabar, 
it  attains  at  least  15  inches  in  length. 

6.    Platycephalus  serratus. 

Cuv.  and  Val.  iv,  p.  259  ;  Giinther,  Catal.  ii,  p.  183. 

B.  vii,  1  I  8  I  11-12,  P.  19,  V.  1/5,  A.  11,  C.  13. 

Length  of  head  1/4  of  the  total  length.  Interorbital  space  1/4  of  the  transverse  diameter  of  the  eye. 
The  crests  on  the  various  bones  of  the  head  and  suborbital  ring  are  serrated  but  destitute  of  spines.  The 
supraorbital  ridge  is  elevated  :  that  across  the  opercle  is  smooth.  The  ridge  from  the  eye  to  the  angle  of  the 
preopercle  is  elevated  and  finely  denticulated,  above  it  is  another  less  pronoimced  and  smooth.  Upper  spine  at 
the  angle  of  the  preopercle  the  largest,  it  is  succeeded  by  a  shorter  one,  and  on  the  border  of  the  interopercle  are 
two  more  small  ones,  it  does  not  appear  to  have  any  spine  directed  anteriorly,  or  if  it  has  it  is  but  a  little  one. 
Teeth — fine.  Scales — with  rough  borders.  Lateral-line— smooth.  Colours — reddish-brown,  with  six  or  eight 
irregular  brown  bands  descending  from  the  back  to  the  white  abdomen.  Fins  gray,  with  black  points.  On  the 
top  of  the  dorsal  a  black  blotch.     Vontrals  bluish  above  and  whitish  below. 

Habitat. — Trincomalee,  to  7  inches  in  length. 
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7.    Platycephalus  carbunculus. 

Cuv.  and  Val.  ix,  p.  461 ;  Cantor,  Catal.  p.  39. 

Flatijcephahis  Malabaricus,  Giinther,  Catal.  ii,  p.  181,  pt.  (not  synon.) 

B.  Yii,  D.  1  I  8  1  11-12,  P.  20,  V.  1/5,  A.  11-12,  C.  13,  L.  1.  ̂ zn,  L-  tr.  G/25. 

Lencrth  of  head  3  to  31,  of  caudal  5  to  6,  lieiglit  of  body  6|  in  the  total  length,  i/j/es— diameter  1/4  of 

lonoth  of  h'ead  1  diameter  from  end  of  snout,  and  1/4  of  a  diameter  apart.  Supraorbital  edge  with  one  or  two 

spiSes  anteriorly,  and  a  strongly  serrated  edge,  posteriorly  from  the  orbit  the  line  to  the  occiput  h
as  sis  and  the 

one  to  the  shoulder  spine  five  more  spines.  From  the  preorbital  exists  a  raised  line  armed  with  10  or 
 12  spmes 

irointr  to  the  two  preopercular  spines,  the  upper  (which  has  a  small  one  at  its  base)  is  longer  than  the
  lower.  A 

pair°or  even  three  of  turbinal  spines,  no  nasal  tentacle.  Two  well  marked  opercular  spmes,  and  another  m 
 the 

axilla  Fi(iS— ventral  reaches  the  origin  of  the  anal :  caudal  cut  square.  ScaZes— ctenoid,  present  on  the  head, 

but  destitute  of  spines  or  raised  points.  Lateral-Unesmooth.  C'oZo«rs-brownish,  with  numerous
  bro^vn  spots  : 

three  vertical  bands  on  the  body,  one  broad  one  through  the  anterior  half  of  the  first  dorsal  to  t
he  abdomen,  the 

second  throuo-h  the  middle  of  the  second  dorsal,  and  the  third  over  the  free  portion  of  the  tail :  oper
cle  dark: 

posterior  half  of  first  dorsal  black  :  second  dorsal  spotted  :  pectoral  with  several  lines  of  spots  
and  a  dark  mark 

near  its  base  :  caudal  dark,  with  one  or  two  iU-defined  vertical  bands.  ,,    ,  .,  „,        x. 
Habitat  —Western  coast  of  India  to  the  Malay  Archipelago.  Cantor  observes  that  it  occurs,  altho

ugh 

not  numerously,  at  all  seasons  at  Pinang,  and  it  is  eaten  by  the  natives:  his  specimens  were  up 
 to  6^  inches  m 

length. 
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Family,  XXYI— CATAPHRACTI,  Cm. 
Branchiostegals  one  to  six  :  pseudobrancliiEB  present  or  absent.  Infraorbital  bones  articulate  with  the 

preopercle.  Head  and  body  more  or  less  angular,  cuirassed  with  plates,  or  keeled  scales  entirely 
cover  the  body.  The  opercular  pieces  may  or  may  not  be  anchylosed  to  one  another.  Teeth  present  or  absent 
in  the  jaws,  in  one  species  present  on  the  vomer.  One  or  two  dorsal  flns :  pectorals  may  be  simple,  with  or 
without  free  rays,  or  they  may  be  divided  by  a  notch  into  two  portions,  and  elongated  or  not  so  :  ventrals 
thoracic,  with  five  or  less  rays.  Lateral-line  present,  or  absent.  Air-vessel  present  or  absent.  Pyloric 
appendages,  when  present,  in  small,  moderate  numbers,  or  numerous. 

SYNOPSIS  OP  GENERA. 

1.  Baotylopterus.  A  long  spine  at  angle  of  preopercle.  Dorsal  fin  witli  detached  rays  anteriorly  : 

pectorals  very  elongate,  with  the  anterior  portion  detached  and  shorter  than  the  rest  of  the  fin. 
2.  Pegasus.     No  spine  at  angle  of  preopercle.     Pectorals  rather  elongate  and  with  unbranched  rays. 

Genus,  1 — Dacttlopterus*  (Lacep.). 

Branchiostegals  six.  Head  with  its  surfaces  more  or  less  flattened,  and  laterally  and  supeiiorly  hony. 

The  angle  of  the  preopercle  and  the  shoulder  hone  each  produced  into  the  form  of  a  long  spine.  ̂   Granular  teeth  in 

the  jaws  only.  Two  dorsal  fins  of  nearly  equal  length  :  pectorals  much  elongated,  with  the  anterior  portion  detached 

from  and  shorter  than  the  upper.  Scales  on  body  keeled  and  of  a  moderate  size.  Lateral-line  absent.  Air-vessel  in 

two  lateral  portions,  each  furnished  with  a  la/rge  muscle.     Pyloric  appendages  in  moderate  numbers  or  numerous. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Bactylopterus  Orientalls,  D.  1  |  1  |  5  |  8,  A.  C.  Pectoral  fin  very  long :  dorsal,  caudal,  and  pectoral 
rays  spotted.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

Dactylopterus  Orientalis,  Plate  LX,  fig.  6. 

Cuv.  and  Val.  iv,  p.  134,  pi.  7(5;  Richardson,  Ich.  China,  p.  218;  Sleeker,  Atnb.  and  Ceram.  p.  264; 

Temm.  and  Scbleg.  Fauna  Japon.  Poissons,  p.  37,  pi.  15,  A. ;  Jerdon,  M.  J.  L.  and  So.  1851,  p.  141 ;  Giinther, 
Catal.  ii,  p.  222,  and  Proc.  Z.  S.  1871,  p.  663. 

Pactylopterus  Japonicus,  Bleeker,  Japan,  p.  396. 

Dactylopterus  chirophthahnus,  Bleeker,  Nat.  Tyds.  Ned.  Ind.  1854,  iv,  p.  494 ;  Gunther,  Catal.  ii,  p.  223. 

B.  vi,  D.  1  I  1  I  5-6  I  8,  P.  30,  V.  6,  A.  6,  C.  9,  Vert.  9/13,  Csc.  pyl.  18-19. 

Length  of  head  (including  preopercular  spine)  3  to  3^,  of  caudal  5|,  height  of  body  h\  to  6  in  the  total 
length.  Eyes — nearly  1  diameter  from  end  of  snout,  and  also  apart.  Interorbital  space  concave  traversely. 

A  strong  spine  at  the  angle  of  the  preopercle  more  than  half  the  length  of  the  rest  of  the  head. 

Bony  covering  of  the  head  produced  backwards  a  little  below  the  back  to  as  far  as  below  second  or  thii-d  dorsal 
spine.  A  shoulder  spine.  Fins — an  elongated  filament  arises  over  occiput  and  is  1/2  longer  tlian  the  head:  a 

second  midway  between  it  and  the  first  dorsal  spine  than  which  it  is  half  shorter,  it  is  detached  from  the  fin. 

Fin  rays  unbranched  except  the  last  few  of  the  dorsal,  and  sometimes  of  the  anal,  also  those  of  the  caudal 
which  are  bifid.  Pectoral  reaching  to  the  end  of  the  caudal,  its  first  few  rays  are  short,  and  rather  detached 
from  the  remainder  of  the  fin,  its  middle  ones  are  the  longest.  Scales — with  a  ridge  along  each,  and  a  large  one 

forms  an  oblique  keel  along  either  side  of  the  base  of  the  caudal  fin.  Colours — pinkish,  having  a  tinge 
of  blue  along  the  abdomen  :  dorsal  and  caudal  rays  spotted  :  pectoral  gray  along  its  centre,  and  the  whole  of 
the  fin  spotted,  in  the  young  it  appears  to  have  a  large  round  black  spot  edged  with  white. 

Jerdon  observes  of  this  fish  "  Ayia  toumbi,  Tarn,  rare  at  Madras."  1  did  not  procure  it  whilst  there,  but 
have  received  the  remains  of  a  dried  Madras  specimen  from  Sir  W.  Elliot. 

Habita.t. — Seas  of  India  to  the  Malay  Archipelago  and  beyond.  The  figure  is  taken  from  a  specimen  in 
the  British  Museum. 

Genus,  2 — Pegasus,  Linn. 

Fam.  PegisidcB,  Richards. 

Branchiostegals  one  :  pseudobrancldce  absent.  Gills  four:  gill-opening  narrow,  in  front  of  the  pectoral  fin. 

Body  broad  and  depressed,  covered  ivith  bony  plates,  which  are  anchylosed  on  the  trunk  and  moveable  on  the  tail. 

Gill-cover  formed  of  one  bony  plate,  and  a  small  interopercle  concealed  by  it.  No  teeth.  One  short  dorsal  and  anal 

fin  opposite  to  one  another:  pectorals  horizontal  and  long,  composed  of  simple  rays,  some  of  lohich  may  be  spmoiis  : 
ventral  with  one  or  two  rays,  the  outer  being  elongated.     Air-vessel  absent. 

*  Part  of  Family  Tkioloidei,  Bleeker. 
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SYNOPSIS  OP  INDIVIDUAL  SPECIES. 

1.  Pegasus  draconis,  D.  5,  A.  5.  Lateral  edges  of  snout  serrated.  Body  with  brown  markings  ;  snout  and 

last  caudal  rings  black  :  pectoral  with  a  white  band  and  white  edge. 

1.     Pegasus  draconis,  Plate  LXI,  fig.  1 . 

Plsciculus  Amhoinensis,  Gronov.  Mas.  Ich.  i,  p.  05,  No.  14G. 

Pefjasm  draconis,  Linn.  Syst.  Nat.  i,  p.  418 ;  Bloch,  t.  109,  figs.  1  and  2  ;  Lacep.  u,  pp.  </,  ,H,  jjI.  2,  f.  3 ; 
Guntlier,  Catal.  viii,  p.  147.  .  _ 

Pegasus  volans,  Lacep.  ii,  p.  83;  Bleeker,  Nat.  Tyds.  Ned.  Ind.  in,  p.  L.U/. 

.''  Pegasus  latirostris,  Richards.  Ich.  China,  p.  203. 
(Jataphractus  dnwo,  Gronov.  ed.  Gnij,  f.  l-ii.  -    r    o      t     i 
Pegasus  draco,  Swainson,  Fishes,  ii,  p.  332  ;  Kaup.  Lopho.  p.  5,  and  P.  natans,  pi.  i,  f .  ... ;  Jerdon, 

M.  J.  L.  and  Sc.  1851,  p.  150;  Giinther,  Fish.  Zanz.  p  138. 

B.  i,  D.  5,  P.  11,  V.  2,  A.  5,  G.  8. 

Body  broad  and  depressed.  Eyes— 2k  diameters  from  end  of  snout,  and  2  apart.  Interorbital  space 

transversely  concave,  two  deep  grooves  on  the  neck.  Under  surface  of  body  nearly  flat,  the  expanded  body 

portion  with  two  median  and  two  lateral  ridges,  whilst  there  are  three  cross  ridges:  at  the  meetmg  points  of 

the  various  ridges  are  obtuse  points.  Caudal  portion  composed  of  eight  rings,  mo.st  of  the  anterior  faveot
 

which  have  a  lateral  spinate  elevation.  Lateral  edges  of  snout  denticulated  :  a  serrated  ndge  runs  along  the 

upper  edo-e  of  orbit,  and  is  continued  along  the  snout  to  its  end.  J'V/is— pectorals  horizontal,  the  ante
rior 

rays  the  shortest,  all  the  fin  rays  simple.  Vent  situated  midway  behind  tlie  posterior  edge  of  the  orbit  and  
the 

root  of  the  caudal  fin.  6'o/otire— body  with  brown  reticulations,  snout  and  last  caudal  ring  black.  Pectoral 

eray  with  its  rays  spotted,  having  a  white  outer  edge  and  sometimes  a  white  band. 

Richardson  observes  that  P.  latirostris,  has  the  form  of  draco,  but   the   back   is   nearly   as   broad  as 

My  single  specimen   was  taken  at  Port  Blair  by  Dr.  Rean.     I   never   captured  one   alive,   although 

several  times  at  the  Andamans  1  observed  them  skimming  a  short  distance  above  the  surface  of  the  water. 

Halitat.—Hcixs  of  India  to  the  Malay  Archipelago  and  beyond.     Specimen  figured  lile-size. 
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Family,  XXVII— GOBIID^. 

Pseudobranchiaa  present,  sometimes  rudimentary.  Gill-openings  varying  from  extremely  narrow  to 
wide :  the  gill  membranes  attached  to  the  isthmus :  four  gills.  Body  generally  elongated.  Eyes  lateral, 
occasionally  prominent,  and  mostly  without  free  orbital  margins,  the  skin  being  continued  directly  over  their 
surface.  The  infraorbital  ring  of  bones  does  not  articulate  with  the  preopercle.  Teeth  of  varying  characters, 
canines  present  or  absent :  inferior  pharyngeal  bones  may  be  separated,  or  coalesced  with  a  median  suture. 
A  single  rayed  dorsal  fin,  sometimes  divided  into  two  portions,  the  spines  are  flexible,  and  this  part  of  the 
fin  has  less  rays  than  the  remainder  :  anal  similar  to  the  soft  dorsal :  ventrals  sometimes  united  so  as  to  form 

a  disk,  or  arising  close  together.  Scales  and  lateral-line  present  or  absent.  Air-vessel  generally  absent. 
Pyloric  appendages,  if  present,  few. 

This  Family  has  been  subject  to  numerous  suljclivisions,  due  to  tlio  great  variations  observable  amongst 
those  species  of  which  it  is  composed.     Blacker  in  his  elaborate  paper  divides  them  as  follows  : — 

I.  Eleotriformes,  with  the  ventrals  free  and  completely  separated. 
II.  Gobi i formes,  with  the  ventrals  entirely  united  together,  or  only  in  their  basal  halves :  two  dorsals 

separated  or  only  united  at  their  bases. 
III.  Amhlyopodiformes,  with  the  vertical  fins  united,  a  single  dorsal  which  occupies  the  entire  length  of 

the  back. 

IV.  Luciogohiiformes,  with  a  single  short  dorsal  situated  in  the  last  half  of  the  body. 

SYNOPSIS  OP  GENERA. 

A.  Gobiina.*    Ventrals  forming  a  disk,  being  united  along  their  whole  extent,  or  only  in 
their  basal  halves :   two  separate  dorsal  fins. 

1.  Gohius.  Ventrals  only  adherent  to  the  abdomen  at  their  bases.  Scales  more  or  less  present.  Simple 
teeth  in  the  jaws  in  one  or  more  rows  :  canines  present  or  absent. 

2.  Goliodnn.  Body  oblong,  compressed.  Scales  absent.  Teeth  in  jaws  in  several  rows  ;  usually  two 
canines  near  symphysis  of  lower  jaw. 

3.  SicycUum.  Ventrals  short,  adherent  to  the  abdomen.  Scales  present.  Teeth  in  the  jaws  moveable, 
being  situated  in  the  gums  or  lips. 

4.  Ajiocryptes.  Ventrals  only  adherent  to  the  abdomen  at  their  bases.  Scales  present.  Teeth  in  the 
jaws  in  a  single  row,  those  in  the  lower  jaw  subhorizontal :  a  pair  of  posterior  canines  above  the  mandibular 
symphysis. 

5.  ApocrypticTithys.     No  posterior  canines  above  the  mandibular  symphysis. 
6.  Perlophthalnmis.  Eyes  veiy  prominent.  Base  of  pectorals  very  muscular.  Scales  present.  Teeth 

erect  in  both  jaws  in  one  or  two  rows,  some  of  wiiich  are  canine-like. 
7.  Boleopldhalmus.  Eyes  very  prominent.  Base  of  pectorals  very  muscular.  Scales  present.  Teeth  in 

jaws  in  a  single  row,  those  in  the  lower  jaw  horizontal,  having  a  pair  of  posterior  canines. 

B.  Eleotrina.f    Ventrals  not  united  together. 

8.  Bostricldhys.     Byes  not  prominent.     Vomerine  teeth.     Scales  present. 
9.  Eleotris.  Eyes  not  prominent.  Teeth  small  and  usually  without  canines :  none  on  palate.  Scales 

present.     Anal  papOla  distinct. 

*  GoBiiFOEME.s,  Bleeker,  is  thus  primarily  divided — 
1 .  Gohiodontini.     Teeth  in  the  j  aws  in  several  rows,  fi.xed  :  the  outer  row  in  the  premaxiUaries  the  longer. 
2.  Gymnorjohiini.     Teeth  in  the  j  aws  fixed. 
3.  Latrunculini.     Teeth  in  lower  jiiw  in  a  sinfrle  row. 
4.  Triwnoplwriclithyini.     Part  of  the  teeth  in  tlie  jaws  tricuspidate. 
5.  Sicydiini.    Moveable  teeth  in  the  gnms  or  lips. 
6.  Gobiini.    Simple  teeth  in  the  jaws,  neither  clubbed   nor  incised  at  their  extremities :  from  one  to  many  rows 

in  the  prema-xillaries  :  from  two  to  many  rows  in  the  lower  jaw. 
7.  Periophthal/mini.     Teeth  in  the  jaws  conical,  fixed  and  in  one  or  two  rows  :  conical  and  sharp  in  the  pharyngeals. 
8.  Aijocrypteini.     Teeth  in  a  single  row  in  either  jaw,  those  in  the  lower  jaw  sub-horizontal,  whilst  there  are   also  two 

erect  canines  above  the  symphysis  of  the  lower  jaw  and  behind  the  outer  row. 

f  Eleotriformes,  Bleeker,  is  thus  primarily  divided  : — 
1.  Eleotrini : — 

o.  Philypni.    Several  rows  of  teeth  in  jaws  :  vomerine  teeth. 
b.  Eleotrii.    Palate  and  tongne  edentulous. 
c.  BiUii.     Several  rows  of  teeth  in  jaws  without  canines.     Palate  and  tongue  edentulous. 

2.  Eypseleotrimi.     Teeth  in  the  jaws  in  several  rows,  the  external  slender  and  moveable. 
3.  Fareleotrini.    Teeth  in  the  jaws  fixed  :  none  on  the  palate  or  tongue. 

2  0 
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C.  Amblyopina.*    Vertical  fins  united,  a  single  dorsal  occupying  the  whole  length  of  the  back. 
10.  Gohioides.      Anterior  teetli  very   strong  :    no   cavity  above   tlie   opercle.      Scales,   when   present, 

rudimentary. 
11.  Trypauclien.     Several  rows  of  teetli  in  eacb  jaw,  the  outer  the  longer.     No  canines.     A  cavity  above 

the  opercle. 

A.  Gobiina.    Ventrals  forming  a  disk,  being  united  along  their  whole  extent  or  in  their  basal 
halves.    Two  separate  dorsal  fins. 

Genus,  1 — GoBius,t  Artedi. 

BrancMostegals  Jive :  pseudohrancMcc.     Gill-openings  of  moderate  width.     Body  low  and  elungated.     Opercles 

*  Ambltopodifokmes,  Bleeker,  is  thus  primarily  diTided — 
1.  Aniblyopodini,  B.  v,  boily  very  elongate,  no  post-temporal  fossa. 
2.  Trypauchini,  B.  iv,  several  rows  of  teeth  in  eitlier  jaw,  the  outer  row  the  longer  and  very  sharp,  internal  row  of  a 

conical  grain  shape.     A  post-temporal  fossa. 
t  Although  in  my  opinion  minutely  sub-dividing  this  large  Genus  will  not  conduce  to  aiding  the  enquirer  in  determining 

the  species  of  a  specimen,  still  I  consider  it  necessary  to  give  a  synopsis  of  Bleelcer's  elaborate  paper  on  the  dentition  of  the  Gobiini, 
many  of  which  fishes  are  included  in  Genus  Gohiiis,  Artedi. 

GoBiiNi  : — Teeth  in  jaws  simple,  their  apices  being  neither  clubbed  nor  incised  :  in  one  or  two  rows  in  upper,  in  two  or  more 
in  lower,  jaw. 

I.  Bracliygohii.    No  canines. 
1.  Lophogohius,  Gill.    Body  compressed.    Teeth  in  both  jaws  in  many  villifomi  rows,  the  outer  the  longer.     Scales 

ctenoid. 
II.  Platygobii.    Teeth  in  many  rows  in  both  jaws.     No  trne  canines. 

2.  GilUchthys,  Coop.^Gillia,  Giinther.     Teeth  villiform  in  both  jaws.     Scales  small,  cycloid. 
3.  Gohiopsis,  Steiud.     Teeth,  the  outer  row  the  larger.     Scales  large,  ctenoid. 
4.  Glossogohius,  GiU=Cephalogobius,  Bleeker.    Outer  row  of  teeth  the  longer,  curved,  not  crowded  together,  unequal. 

Upper  jaw  not  produced  posteriorly. 
5.  Platygobius,  Bleeker.     Teeth,  outer  row  in  prem.axillaries  scarcely  enlarged,  in  the  lower  jaw  not  enlarged. 

III.  Eiigobii.    Teeth  in  jaws  fixed. 

a.  Teeth  in  ioth  jaws  s/iarp,  m  many  rotos,  with  the  outer  one  enlarged :  no  canines. 

6.  Gohius,  Arteii^Pomatoschistus,  Gill.     Teeth  in  the  outer  row  conical  and  subequal  :  caudal  obtuse.     Scales  ctenoid. 
Abdomen  scaled.     Snout  sliort. 

7.  Acanthogohius,  Gill.     Teetli  in  the  outer  row  subequal :  caudal  obtuse.     Scales  ctenoid.     Snout  conical. 
8.  Brachygohius,  B\eekeT=Uypogymnogohms,  Bleeker.     Teeth  in  the  outer  row  subequal.     Abdomen  scaleless. 
9.  Eucydogobius,  Gill.     Teeth  in  the  outer  row  suberjual.     Scales  cycloid,  none  on  the  liead. 
10.  Lepidogoliiis,  GiU^Cyclogobius,  Steind.     Teeth  in  the  outer  row  subequal.     Scales  cycloid.     Head  scaled. 
11.  Callogobins,  Bleeker.    Teeth  in  the  outer  row,  slender,  subequal.     Caudal  lanceolate.     Head  depressed,  convex. 
12.  Stenogohius,  Bleeker.     Teeth  in  the  outer  row,  conical,  subequal.     Caudal  obtusely  lanceolate,  longer  than  the  head. 
13.  Actinogobius,  Bleeker.     Teeth  in  the  outer  row  unequal.    Caudal  acute,  shorter  than  the  head. 

b.  Teeth  in  each  jaw  in  many  rows,  the  outer  the  longer :  some  truncated. 

14.  Eemigobius,  Bleeker.     Some  of  the  middle  teeth  of  the  outer  row  in  the  premaxillaries  truncated. 

c.  Teeth  in  each  jaw  in  many  rows,  pointed,  subequal,  the  outer  row  erect  and  not  elongated.     No  canines. 
1 5.  Awaow.  Val.     Scales  50  to  60. 

16.  PJmiogobius,  Gill^Chonephorus,  Poey.     Scales  28. 

d.  Teeth  in  either  jaw  in  many  pointed  rows,  the  outer  the  longer  :  in  the  lower  jaw  laterally  a  posterior  cv/rved  canine. 
1 7.  Ctenogobius,  Bleeker.     Head  scaleless.     Scales  1 4  to  30. 
IS.  Centrogobius,  BIeeker=&jj!o23om«s,  Steind.     First  dorsal  spine  pungent. 
19.  .4ce?it)-o</o()titi',  Bleeker=Poro^o6!MS,  Bleeker.    Head  scaled.     No  pungent  dorsal  spiue.     Caudal  lanceolate. 
20.  Amblygobius,  Bleeker^Odontogobhcs,  Bleeker.     Scales  52  to  56. 
21.  Cryptocentrus,  Ebr.=Pargobius,  Bleeker.    Scales  85  to  more  than  lUO. 

e.  Teeth  in  both  jaws  pointed,  cmd  in  two  ro^us. 

22.  Zonogolius,  Bleeker.     Outer  row  of  teeth  in  upper  and  inner  in  lower  jaw  the  longer. 
23.  Lopjldogobius,  Giinther.    Teeth  in  two  rows  in  each  jaw,  the  outer  row  the  longer,  placed  wide  apart  and  sub-horizontal. No  canines. 

/.  Teeth  pointed,  in  one  or  less  than  tico  rows  in  the  upper  and  many  in  the  lower  jaw.    Canines  present  or  absent. 

24.  Stigmatogobiv^,  Bleeker.    Teeth  in  one  row  in  the  upper  jaw  :  outer  row  in  the  lower  jaw  the  longer,  and  posteriorly 
above  the  .symphysis  two  canines. 

25.  Euctenogobius,  Gill.     A  single  row  of  teeth  in  the  premaxillaries,  few  rows  in  lower  jaw  :  no  canines. 

26.  0.cyurichthys,  'BleekeT.=Gohuchthys,  Klunz.     Teeth   in   premsixillaries  in  one  or  less  than  two  rows,  the   inner  of which  is  rudimentary:  many  rows  in  the  lower  jaw,  the  outer  being  the  longer  :  no  canines.     Caudal  lanceolate. 
IV.  Chceturichthyi.     No  canines  :  barbels  on  lower  jaw. 

27.  Chceturichthys,  Rich.    Teeth  in  two  rows  in  either  jaw,  the  outer  row  close  together,  the  longest,  and  consisting  of  fixed, 
curved,  subulate  teeth  directed  obliquely  inwards. 

28.  Amblychwturichthys,  Bleeker.    Teeth  in  the  premaxillaries  in  few  rows,  the  outer  the  longer,  fixed,  straight,  subulate  : 
three  or  laterally  two  rows  in  the  lower  jaw,  the  outer  the  longer,  moveable,  straight,  and  directed  obliquely  inwards. 

29.  Parachivturichthys,  Bleeker.     Many  rows  of  teeth  in  both  jaws,  the  outer  row  close  together,  consisting  of  elongated, 
straight,  and  fi.xed  ones. 

V.  Gobionelli.     Teeth  in  both  jaws  in  many  rows. 
30.  Synechogobius,  Gill.     Pointeii  fixed  teeth  in  both  jaws,  the  outer  the  longer. 
31.  Goliionellus,  Ok.— Samaragdus,  Vuey.     Teeth  suiull,  the  outer  row  setaceous  and  moveable. 
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unarmed.  Simple  teeth  in  one  or  more  rons  in  the  upper,  and  tvjo  or  more  in  the  lovjer  jaw :  canines  sometimes 
present.  Anterior  portion  of  the  dorsal  fin,  v;ith  from  five  to  six  flexible  spines:  the  posterior  more  developed  and  of  the 
same  character  as  the  anal :  ventrals  united,  forming  a  disk,  which  is  only  attached  hy  its  base,  each  has  one  spine 
and  four  or  five  rays.  Caudal  rounded  or  pioinl.ed.  Scales  present  or  absent,  and  either  cycloid  or  ctenoid.  Lateral- 
line  absent.     Air-vessel,  when  present,  generally  small.     Pyloric  appendages  usually  absent. 

The  fishes  comprised  in  this  Genus  have  the  form  of  the  body  variously  modified,  some  being  much 
deeper  than  others.  They  are  either  wholly  scaled,  the  head  may  be  scaleless,  and  even  the  body  partially  or 
entirely  devoid  of  scales.     Barbels  or  warts  on  the  head  or  a  crest  on  the  occiput  may  be  present  or  absent. 

The  dentition  also  is  subject  to  considerable  modification,  canines  being  present  or  absent,  most  distinctly 
in  the  form  of  a  recurved  one  on  the  outer  side  of  the  enlarged  lateral  row  in  the  lower  jaw,  and  more  commonly 
found  in  the  marine  than  in  the  fresh-water  species.  Variations  may  also  occur  in  specimens  of  the  same 
species.  Amongst  a  series  of  G.  striates  exists  one  in  which  the  outer  row  of  teeth  in  both  jaws  is  abnormally 
enlarged,  thus  occasioning  canines  where  they  are  not  normally  to  be  found. 

In  some  the  two  dorsal  fins  are  almost  united  at  their  bases,  in  others  there  is  a  longer  or  shorter 
interspace  between  them,  whilst  the  form  of  the  fins  and  the  character  of  the  spines  are  subject  to  great 
variations. 

These  fishes  are  found  in  numbers  along  the  shores  and  estuaries  of  India,  but  due  to  their  rapidly 
decomposing  after  death  fuU  coUections  have  yet  to  be  made.  Amongst  Sir  Walter  Elliot's  figures  of  the 
Gobies  captured  at  Waltair,  are  two  or  three  which  I  am  unaljle  to  recognise,  but  it  would  be  manifestly  unsafe 
to  found  new  species  upon  drawings  alone. 

Amongst  the  fresh-water  Gobies,  the  G.  giuris,  H.  B.  is  largely  bred  in  tanks  and  shows  considerable 
diversity  not  only  in  its  proportions,  but  also  in  its  colours,  this  has  occasioned  its  having  been  subdivided  into 
several  species. 

SYNOPSIS  OF    SPECIES. 

A.  Lateral,  recurved  canines,  present  in  the  lower  jaw:  dorsal  spines  flexible. 

1.  Gobius  Bynoensis,  D.  6  |  yV'  -^-  tt-t?'  ̂ -  1-  65,  L.  tr.*  16.  Two  longitudinal  bands,  and  some  cross 
bars  from  the  back.     Andamans  to  Jlalay  Archipelago  and  beyond. 

2.  Gobi/us  sexfasciatus,  D.  6  |  11,  A.  10.     Scales  minute.     Six  vertical  bands.     Madi-as. 
3.  Gobius  brevirostris,  D.  6  |  ̂l,  A.  10,  L.  1.  44,  L.  tr.  14.  Scales  very  small  to  below  the  commencement 

of  second  dorsal  fin.     Olive,  with  a  dark  median  band.     Sind  and  China. 

4.  Gobius  griseus,  D.  6  |  -^g,  A.  10,  L.  1.  42,  L.  tr.  14.     Olivaceous,  with  black  spots.     Madras. 
6.  Gobius  piolynema,  D.  6  |  11,  A.  10,  L.  1.  28-30,  L.  tr.  8.  Purplish-black :  a  yellow-edged  ocellus  at 

upper  portion  of  base  of  caudal  fin.     Seas  of  India  to  China  and  beyond. 
6.  Gobius  macrostoma,  D.  6  |  11,  A.  10,  L.  1.  33.     Vertical  fins  with  dark  streaks.     Bombay. 
7.  Gobius  viridipunctatus,  D.  6  |  ̂,  A.  i,  L.  1.  34-38,  L.  tr.  9.  Olive,  with  some  blotches  along  the  sides, 

and  some  of  the  scales  with  brilliant  gi-een  centres.     Seas  of  India. 
8.  Gobius  oeellatus,  D.  6  |  ̂,  A.  -^,  L.  1.  33,  L.  tr.  8.  Olive,  with  small  green  spots,  blotches  along  the 

sides  :  vertical  fins  spotted  :  a  yellow  ocellus  at  top  of  last  half  of  caudal  fin.     Bombay. 
9.  Gobius  Masoni,  D.  6  |  to-tt>  ̂ -  ¥>  L.  1.  28,  L.  tr.  10.  Gray  mth  black  fins,  and  blue  spots  on  the 

body.     Bombay. 

10.  Gobius  cyanosmos,  D.  6  \  ̂,  A.  10,  L.  1.  28-30,  L.  tr.  8.  Olive,  many  scales  with  blue  spots,  a  blue 
mai'k  on  shoulder.     Seas  of  India  to  the  Malay  Archipelago. 

11.  Gobius  criniger,  D.  6  |  10,  L.  1.  26-32,  L.  tr.  12-13.  No  scales  before  the  first  dorsal  fin.  Olivaceous 
with  black  blotches  and  spots.     East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

12.  Gobius  puntang,Ji.  Q  \  yV,  A.  10,  L.  1.  28-29,  L.  tr.  8-9.  Olive  with  rusty  spots,  fin  rays  yellow, 
spotted  and  barred  with  purplish-red.     Andamans  to  the  Malay  Archipelago. 

13.  Gobius  Bleeheri,  D.  6  |  i,  A.  i,  L.  1.  32,  L.  tr.  11.  With  cloudy  dark  markings,  upper  half  of  first 
dorsal  dusky,  a  large  bluish  spot  from  first  to  fourth  spine.     Madras. 

14.  Gobius  zonalternans,  D.  6  |  |,  A.  {-,  L.  1.  27,  L.  tr.  6.  A  blue  spot  on  opercle,  body  with  angular bands.     Madras. 

15.  Gobius  biocellatus,  D.  6  |  J-,  A.  |,  L.  1.  28-30,  L.  tr.  7-8.  Some  large  blotches  along  the  sides,  a  black 
ocellus  with  a  white  edging  in  hind  portion  of  first  dorsal  fin,  dorsal  fins  white  spotted.  Seas  of  India  to  the 
Malay  Archipelago. 

16.  Gobius  Madraffpatensis,  D.  6  |  i,  A.  i,  L.  1.  28-29,  L.  tr.  7.  Irregular  vertical  brown  bands  :  vertical 
fins  spotted.     Madras. 

17.  Gobius  Neilli,  D.  6  |  |,  A.  9,  L.  1.  28,  L.  tr.  7.  Oehreous,  upper  two-thirds  of  body  blotched  and 
with  dark  mai'ks  :  upper  portion  of  first  dorsal  white,  some  of  the  fins  barred.     Madras. 

18.  Gobius  melanosticta,  D.  6  |  -g}-^,  A.  9,  L.  1.  24,  L.  tr.  7.  Light  brown,  scales  of  body  with  dark  marks  : 
vertical  fins  spotted.     Madras. 

*  By  L.  tr.  is  sipnified  the  number  of  horizontal  rows  of  scales  existing  between  the  commencement  of  the  base  of  tlie  seconj dorsal  and  that  of  the  anal  fins. 

•2   n  2 



284  ACANTHOPTERYGII. 

B.  No  lateral  recurved  canines  in  the  lower  jaw:  dorsal  spines  flexible. 

19.  GoUas  cristatus,  D.  G  |  14,  A.  14,  L.  1.  50-GO,  L.  tr.  11-12.     Scales  cycloid.     A  Hgtt  ocellus  at  base  of 

pectoral  fin  :  body  spotted  and  blotched  :  caudal  spotted  in  its  upper  half.     Bombay. 
20.  Golius  tentacularis,  I).  6  \  ̂,  A.  xV)  L.  I.  GO,  L.  tr.  10.     An  orbital  tentacle.     Scales  ctenoid.     Dull 

green  with  reddish  spots  :  vertical  fins  spotted.     Seas  of  India  to  the  Malay  Archipelago. 

21.  Goljhcs  acutipimiis,  D.  G  |  t^'tt>  ̂ -  tt'  L.  1.  25-28,  L.  tr.  6-7.     Some  blotches  along  the  body,  a 

brown  band  from  the  eye  over  the  cheeks  :  dorsal  fins  longitudinally  barred.     Seas  of  India  to  the  Andamans. 

22.  Golius  striatus,  D.  6  |  tV>  ̂ -  10,  L-  1-  55-60,  L.  tr.  14.     Yellowish,  with  some  blotches  along  the 
sides  :  fins  barred  in  spots.     Fresh  waters  of  India. 

23.  Golius  personatus,  D.  6  |  yV,  ̂ -  To,  ̂ -  1-  55,  L.  tr.  14.     Light  brown,  with  vermiculated  markmgs. 
Seas  of  India  to  the  Malay  Archipelago. 

24.  Golius  Malaharicus,  D.  G  |  Jn>  A.  tr?,  L.  1.  50,  L.  tr.  9.     First  dorsal  with  a  black  crescentic  mark. 

25.  Golius  planlfrons,  D.  6  ]  tr;,  A.  10,  L.  1.  4G,  L.  tr.  15.     Head  wide.     Olive,  fins  dark  gi-ay,  a  black mark  at  base  of  pectoral.     Bombay. 

2G.  Golius  elecjans,  D.  6  |  ̂V,  A.  10,  L.  1.  3G,  L.  tr.  9.    Blotched  and  banded.    Seas  of  India  to  the  Malay 
Archipelago. 

27.  Golius  ornattis,  D.  6  |  Jj,  A.  -jV.  L-  1-  2G-28,  L.  tr.  7.     Many  oblong  brown  spots  and  yellow  dots  : 
fins  dotted  with  black.     Red  Sea  to  the  Malay  Archipelago. 

28.  Gobius  gutum,  D.  6  |  tV,  A.  11.     Dark  spots  clustered  into  cloud-like  blotches  :  vertical  fins  spotted. 
Lower  portions  of  Hooghly. 

29.  Gobius  alloimndatus,  D.  G  |  i,  A.  i,  L.  1.  35-40,  L.  tr._ll-12.     Brownish,  irregularly  marbled,  head 

and  body  spotted,  some  of  the  spots  white.     Red  Sea,  seas  of  India  to  Australia. 

30.  Golius  fjiuris,  D.  G  |  -g'^.  A..  -^\^,  L.  1.  30-34,  L.  tr.  9.     Brown,  with  blotches  along  the  sides  :  dorsal 

and  caudal  barred  "in  spots.     Fresh  waters  of  India  to  the  Malay  Archipelago,  China,  and  beyond. 
31.  Golius  semidoUatus,  D.  6  |  i,  A.  8,  L.  1.  28,  L.  tr.  9.  Chestnut,  with  red  bands  on  the  head  and 

below  the  first  dorsal  fin.     Red  Sea,  Andamans. 

32.  Gobius  magniloquus,  D.  G  j  |,  A.  9,  L.  1.  38,  L.  tr.  10.  Maxilla  reaches  to  below  hind  edge  of  eye. 
Brown  spotted.     Madras. 

33.  Golius  planieeps,  D.  G  |  |,  A.  9,  L.  1.  38,  L.  tr.  10.  Maxilla  reaches  to  below  first  thu-dof  eye.  Dark brown  angular  bands  on  the  body.     Madras. 

34.  Golius  sadanundio,  D.  G  |  |,  A.  |,  L.  1.  28-30,  L.  tr.  8.  Greenish,  with  large  black  spots.  Estuanes 
of  the  Ganges  to  Burma.  ,  .     , 

35.  Golius  melanosoma,  D.  6  |  i,  A.  10,  L.  1.  22,  L.  tr.  9.     Black.     Andamans  to  the  Malay  Archipelago. 

3G.  Golius  nimus,  D.  5  j  i,  A.  9,  L.  1.  30,  L.  tr.  10.     Six  black  belts  round  the  head  and  body.    Hooghly and  Burma. 

A.  Lateral  recurved  canines  present  in  tie  loiver  jaw  :  dorsal  spifoes  flexible. 

1.    Gobius  Bynoensis,  Plate  LXI,  fig.  3. 

Richardson,  Ich.  Erebus  and  Terror,  p.  4,  pi.  1,  f.  1,  2  ;  Giinther,  Catal.  iii,  p.  70 ;  Peters,  Monats.  Akad. 
Berlin,  18G8,  p.  2GG. 

Golius  stethopUhalmus,  Bleeker,  Nat.  Tyd.  Ned.  Ind.  i,  p.  249,  f.  17,  and  xv,  p.  206.^ 

Odontogobius  Bynoensis,  Bleeker,  Gobioides  (1874),  p.  •i~j=Amllij golius  Bynoensis,  Bleeker,  MSb. 

B.  V,  D.  6  I  tV,  P-  19,  V.  1/5,  A.  tt^to.  L-  1-  65,  L.  tr.*  16. 

Length  of  head  4^  to  5,  height  of  body  5  to  54  in  the  total  length.  Eyes— diameter  1/4  to  1/5  of  length 

of  head,  1  diameter  from  end  of  snout,  and  1/2  a  diameter  apart.  Head  rather  higher  than  broad  :  snout 

obtuse :  cleft  of  mouth  a  little  oblique,  commencing  opposite  the  centre  of  the  eyes,  the  maxilla  reaches  to  below 

anterior  edge  or  first-third  of  the  orbit.  Teeth— two  or  three  rows  in  either  jaw,  with  an  outer  row  of  about  10 

large  ones  in  the  premaxillaries  :  outer  row  in  the  lower  jaw  enlarged,  elongated,  and  sub-horizontal, 

the  outer  one  or  two  of  which  on  either  side  are  large,  obliquely  placed,  canines.  JV/ts— dorsal  spines  weak, 

having  filiform  terminations,  the  two  dorsals  of  about  equal  height,  and  the  bases  of  the  two  separated  by  a  very 

short  interspace.  Pectoral  nearly  as  long  as  the  head.  Caudal  rounded,  its  central  rays  the  longest.  Scales- 
ctenoid,  16  rows  between  the  bases  of  the  second  dorsal  and  anal  :  anterior  to  the  dorsal  fin  they  are 

very  small,  and  are  continued  forwards  to  opposite  the  middle  of  the  eyes,  whilst  there  are  a  few  on  the  upper 

portion  of  the  opercle  :  those  on  the  free  portion  of  the  tail  are  the  largest.  Colours— gveemah,  back  with  trom 

eight  to  ten  darkish  cross  bars.  Two  longitudinal  bands,  the  superior  from  the  snout  through  the  eye,  at  first 

black,  becoming  yellow  on  the  body  and  ending  at  the  extremity  of  the  soft  dorsal  :  the  second  from  the  mouth 

to  the  pectoral,  forming  a  dark  band  across  the  opercles,  becoming  a  black  spot  at  the  base  of  the  pectoral,  and 

continued  as  a  golden  band  to  the  centre  of  the  base  of  the  caudal,  which  last  fin  has  a  dark  spot  at  the  upper 
part  of  its  base  :  anal  with  a  dark  margin. 

*  By  L.  tr.  is  signified  in  the  Gobies  tlie  number  of  rows  of  scales  between  tlic  origins  of  the  second  dorsal  and  anal  fins. 
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Habitat. — Andamans,  Malay  ArcMpelago  to  Australia :  the  specimen  figured  (life-size)  is  from 
the  Andamans. 

2.    Gobius  sexfasciatus,  Plate  LIX,  fig.  4. 

B.  V,  D.  6  I  11,  P.  19,  V.  1/5,  A.  10,  C.  15,  Sc.  minute. 

Length  of  head  4|,  of  caudal  4^,  height  of  body  6  in  the  total  length.  Ei/es — diameter  3|  in  length  of 
head,  not  1/2  a  diameter  from  end  of  snout,  and  1/G  of  a  diameter  apai-t.  Greatest  width  of  head  equals  4/7  of 
its  length,  and  its  height  equals  its  length  excluding  the  snout.  Anterior  profile  of  head  very  obtuse.  Lowei- 
jaw  the  longer :  cleft  of  mouth  oblique,  the  anterior  extremity  of  the  mouth  commencing  opposite  the  lower 
third  of  the  eye  :  the  maxilla  reaches  to  below  the  hind  edge  of  the  eye.  Preopercle  without  any  spine. 
Teeth — in  several  villiform  rows,  and  an  outer  enlarged  one  in  either  jaw,  those  in  the  mandibles  being  the  smaller 
and  confined  to  about  16  at  its  anterior  extremity,  the  outer  of  which  is  recurved.  Fins — dorsal  spines  weak 
and  filiform,  the  third  being  about  as  long  as  the  body  is  high.  Anterior  dorsal  rays  not  half  so  long  as  the 
spines,  its  last  rays  the  longest.  Pectoral  as  long  as  the  head  excluding  the  snout.  Ventral  not  adherent  to 
the  abdomen,  it  does  not  reach  the  vent.  Anal  commencing  below  the  second  dorsal  ray,  and  is  similar  to  that 
fin.  Caudal  wedge-shaped.  Scales — minute  over  body,  becoming  somewhat  larger  towards  the  tail.  Colours — 
grayish-brown,  with  six  bands  descending  from  the  back  towards  the  middle  of  the  sides  :  opercle  covered  with 
a  large  dull  blotch.  Fins  grayish,  stained  darker  at  their  edges.  Upper  half  of  caudal  yellow,  and  barred  with, 
light  brown  spots.     A  black  mark  between  the  two  first  dorsal  spines,  about  the  centre  of  their  height. 

Habitat. — The  specimen  figured  (life-size)  was  captured  at  Madras  in  June,  1867. 

3.    Gobius  brevirostris,  Plate  LXIII,  fig.  5. 
Giinther,  Catal.  iii,  p.  41. 

B.  V,  D.  6  I  yTjiyr,  P.  17,  V.  1/5,  A.  10,  G.  13,  L.  1.  44,  L.  tr.  14. 

Length  of  head  4^,  of  caudal  5|,  height  of  body  6  in  the  total  length.  Ei/es— 1/5  of  length  of  head, 
1  diameter  from  end  of  snout  and  apart.  Upper  profile  of  head  parabolic.  Width  of  head  equals  its  height, 
and  its  length  behind  the  middle  of  the  orbit.  Lower  jaw  slightly  the  longer.  Mouth  oblique,  its  cleft 
commencing  opposite  the  lower  edge  of  the  eye,  the  maxilla  extends  to  below  the  anterior  third  of  the  orbit. 
No  tentacles  or  barbels  on  the  scaleless  head.  Teeth — in  several  vilUform  bands  with  an  outer  enlarged  row  :  a 

recurved  canine  at  either  extremity  of  the  enlarged  row  in  the  lower  jaw.  Fins — dorsal  spines  flexible,  the 
second  or  longest  equals  the  length  of  the  postorbital  portion  of  the  head.  Caudal  wedge-shaped.  Pectoral  as 
long  as  the  head  without  the  snout.  Ventral  extends  half  way  to  anus :  caudal  rounded.  Scales — ctenoid, 
increasing  in  size  posteriorly :  a  few  rows  on  the  head  in  old  specimens,  none  in  small  ones :  about 
25  rows  before  base  of  dorsal  fins  :  13  rows  between  the  second  dorsal  and  anal  fins.  Colours — olivaceous,  ■with  a 
blotched  irregular  band  running  from  the  mouth  to  the  centre  of  the  base  of  the  caudal  fin  :  a  narrow  brown 
band  from  the  eye  to  above  the  opercle,  terminating  above  the  axilla  in  a  large  light  blue  ocellus.  Two  small 
bluish  spots  on  the  opercle  at  its  upper  margin,  another  at  the  upper  edge  of  the  base  of  the  caudal.  Dorsal 
tins  with  a  violet  coloured  basal  half.  Anal  white,  having  a  violet  band  along  its  centre,  lightish  blue 
superiorly  and  white  externally.     Caudal  with  blackish  margins. 

Habitat. — Kurrachee,  where  the  specimen  figured  (life-size)  was  obtained,  to  Chma. 

4.    Gobius  griseus,  Plate  LXIII,  fig.  3. 

B.  V,  D.  G  I  tV.  P-  17,  V.  1/5,  A.  10,  C.  14,  L.  1.  42,  L.  tr.  14. 

Length  of  head  4|,  of  caudal  5^,  height  of  body  4J  in  the  total  length.  Eijes — upper  margin  near  the 
dorsal  profile :  diameter  4^  in  length  of  head,  1  diameter  from  end  of  snout,  and  1/4  of  a  diameter  apart. 
Head  as  wide  as  high  or  as  its  length  without  the  snout.  Lower  jaw  the  longer,  cleft  of  mouth  rather  oblique, 
the  maxilla  reaches  to  below  the  first-third  of  the  eye.  Numerous  rows  of  warts  on  the  cheeks  and  opercles, 
which  are  but  little  apparent  in  the  young.  No  barbels.  Teeth — in  several  very  fine  villiform  rows  in  both 
jaws,  the  outer  row  in  the  premaxillaries  much  enlarged,  especially  near  the  symphysis :  the  outer  eight  or  ten 
in  the  front  of  the  lower  jaw  are  still  larger,  and  the  external  on  either  side  is  a  large  recurved  canine.  Fins-^ — 
spines  of  first  dorsal  ending  in  filamentous  prolongations,  and  being  rather  higher  than  the  body,  its 
base  ends  close  to  the  commencement  of  the  second  dorsal,  the  last  ray  of  which  reaches  the  base  of  the  caudal. 
Pectoral  as  long  as  the  head :  ventral  reaches  half  way  to  the  anal.  Caudal  wedge-shaped,  the  central  rays 

bemg  the  longest.  Scales — ctenoid  and  angular,  largest  in  the  posterior  portion  of  the  body,  very' 
small  (20  or  30  rows)  anterior  to  the  dorsal  fin,  they  extend  as  far  as  to  the  eyes  :  14  rows  between  the  bases  of 
the  second  dorsal  and  anal  fins.  A  few  very  fine  ones  on  the  upper  part  of  the  opercles  :  the  scales  do  not  show 
the  sudden  increase  in  size  from  under  the  commencement  of  the  second  dorsal  fin  as  seen  in  G.  brevirostris. 
Colours — olivaceous,  with  bands  and  many  well  marked  deep  brown  or  black  spots.  Pectoral  fin  and 
contiguous  portions  of  the  body  finely  dotted  with  small  chestnut  spots.  Base  of  first  dorsal  yellowish  with 
three  or  four  horizontal  brown  bands  and  usually  a  dark  mark  near  its  posterior  extremity :  second  dorsal 
yellowish  with  a  dark  outer  edge.     Ventral,  anal,  and  caudal  with  dark  outer  edges. 
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Due  to  an  error,  one  of  tlie  smaller  specimens  was  given  to  tlie  artist  to  figure,  it  does  not  show  the 
dorsal  spines  so  elongate,  whilst  the  scales  extend  forward  anteriorly  to  only  midway  between  the  base  of  the 
dorsal  and  posterior  edge  of  the  eye,  and  a  series  of  specimens  conclusively  shows  that  the  scaled  space 
increases  anteriorlj'  with  age. 

Habitat.  — Madi-as,  in  the  backwaters,  up  to  3i  inches  in  length.     It  dies  when  placed  in  fresh  water. 

5.    Gobius  polynema,  Plate  LXI,  fig.  8. 

Chceturichthys  polynema,  Bleeker,  Japan,  p.  44,  f.  4. 
Gohius 23ohjnema,  Giinther,  Catal.  iii,  p.  4(5. 
ParaclmturieMliys  pohjn&na,  Bleeker,  Gobioides,  1874,  p.  37. 

B.  V,  D.  C  I  11,  P.  21,  V.  1/5,  A.  10,  C.  13,  L.  1.  28-30,  L.  tr.  8. 

Length  of  head  1/.5,  of  caudal  1/4,  height  of  body  1/C  to  1/8  of  the  total  length.  Eyes — diameter  4  to  4s 
in  the  length  of  head,  about  1  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Head  rather  flat 
superiorly,  as  broad  as  high  and  equalling  its  length  excluding  the  snout.  Snout  moderately  rounded,  cleft  of 
mouth  obUque,  commencing  opposite  the  lower  edge  of  the  eye,  jaws  of  equal  length  anteriorly  :  the  maxilla 
reaches  to  below  the  first  third  of  the  orbit.  Barbels — several  small  ones  below  the  lower  jaw,  and  nearer  its 
posterior  than  its  anterior  extremity.  Teetli — villiform,  the  outer  row  the  largest,  a  small  recurved  canine  tooth 
on  each  side  of  the  enlarged  row  in  the  lower  jaw.  Fins — the  first  dorsal  about  half  as  high  as  the  body  below 
it,  lower  than  the  second  which  equals  the  height  of  the  body  :  pectoral  as  long  as  the  head :  ventrals  reach 
two-thirds  of  the  distance  to  the  base  of  the  anal  :  caudal  pointed.  Scales — ctenoid,  they  extend  forwards  to  the 
snout  and  on  to  the  sides  of  the  head:  about  19  rows  before  dorsal  fin,  eight  rows  between  the  bases  of  the 

second  dorsal  and  anal  fins.  Colours — purplish-black,  fins  blackish  :  a  black  ocellus  edged  with  white  or  yellow 
on  the  upper  portion  of  the  base  of  the  caudal  fin. 

Habitat. — Seas  of  India  to  China  and  Japan  :  the  specimen  figured  (life-size)  is  from  Madras. 

6.    Gobius  macrostoma. 

Gohiopsis  macrostomus,  Steind.  Sitz.  Wien,  Acad.  1860,  xlii,  p.  201,  t.  i,  f.  6. 
Gobius  macrostoma,  Giinther,  Catal.  Lii,  p.  548. 

B.  V,  D.  6/11,  A.  10,  L.  1.  33. 

Length  of  head  from  31  to  3f,  height  of  body  7|  in  the  total  length.  Eyes — diameter  6i  in 
length  of  head,  1  to  1^  diameters  apart.  Head  depressed,  broader  than  liigh.  Cleft  of  mouth  extending  to 
behind  the  posterior  margin  of  the  orbit.  Teeth — an  outer  enlarged  row  :  canines  present.  Scales — cycloid 
anteriorly,  ctenoid  posteriorly.  Fins — spines  of  first  dorsal  flexible  with  filamentous  terminations,  but  not  so 
high  as  the  body,  soft  dorsal  higher  than  the  spinous,  or  than  the  body,  the  two  dorsal  fins  at  a  short  distance 
apart.     Pectorals  5|  in  the  total  length.     Caudal  rounded.     Colours — vertical  fins  with  dark  streaks. 

Habitat. — Bombay. 

7.     Gobius  viridipunctatus,  Plate  LXI,  fig.  4,  LXIII,  fig.  4  (abnormal),  and  LIX,  fig.  5  (male.) 

Gobius  nuna  mottah,  Russell,  Fish.  Vizag.  i,  p.  41,  pi.  52. 
GoUus  viridipunctatus,  Cuv.  and  Val.  xii,  p.  62;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  143;  Gunther, 

Catal.  iii,  p.  24 ;  Day,  Fish.  Malabar,  p.  110. 
Gobius  venenatus,  Cuv.  and  Val.  xii,  p.  85 ;  Gunther,  Catal.  iii,  p.  38. 
Bichu  gende,  Tam.  "  Scorjiion  goby." 
B.  v,  D.  6  I  ̂,  P.  20,  V.  1/5,  A.  i  C.  15,  L.  i:  34-38,  L.  tr.  9. 

Length  of  head  4J  to  4i,  of  caudal  5^,  height  of  body  4|  to  5^  in  the  total  length,  i'j/es— diameter  1/4 
of  length  of  head,  rather  alwve  1  diameter  from  end  of  snout,  and  1/3  of  a  diameter  apart.  Head  as  broad  as 
high,  and  equalling  the  length  of  the  head  behind  the  middle  of  the  eyes.  Cheeks  swollen,  having  many  rows 
of  warts,  and  also  pitted  in  large  specimens :  a  large  open  pore  in  interorbital  space.  Lower  jaw  the  longer, 
cleft  of  mouth  oblique,  commencing  anteriorly  opposite  the  lower  edge  of  the  eye  :  the  maxilla  reaching  to  below 
middle  of  orbit.  Teeth — in  both  jaws  villiform,  with  an  external  enlarged  row  in  the  premaxillaries,  and  two  or 
four  canines;  in  the  lower  jaw  there  are  from  12  to  IG  enlarged  teeth,  the  outer  of  which  is  a  recurved  canine, 
likewise  there  are  from  two  to  four  canine-like  teeth  in  the  internal  row  above  the  symphysis,  and  some  of  the 
internal  row  laterally  are  conical,  i^wts— dorsal  spines  moderately  flexible  and  with  short  filamentous  endings, 
its  height  2/3  that  of  the  body :  the  second  dorsal  and  anal  vary  considerably,  as  seen  in  plates  61,  fig.  4,  and 
59,  f.  5,  which  sliow  the  two  extremes,  the  last  ray  may  reach  only  2/3  of  the  way  to  the  caudal,  or  even  be 
lengthened  to  beyond  the  commencement  of  that  fin.  Pectoral  as  long  as  the  head  without  the  snout.  Caudal 
rounded.  Scales— cienoiA.,  smallest  anteriorly,  about  32  rows  existing  between  the  dorsal  fin  and  hind  edge  of 
the  orbit,  a  few  on  the  upper  portion  of  the  opercle.  Colours — olive,  with  a  series  of  four  or  five  large  badly 
defined  blotches  along  the  sides  :  many  scales  with  a  light  centre,  which  in  life  is  of  an  emerald  green  colour ; 
doraals  dark  at  their  bases,  usually  having  light  edges  with  a  dark  basal  band.  Ventral,  anal,  and  caudal  gray, 
the  last  with  a  light  upper  edge. 
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Plate  Gl,  fig.  4  (life-size  from  Bombay)  is  0.  v&nenatus,  Cuv.  and  Val. :  plate  59,  f.  5,  is  G.  viridi- 

punctahis,  C.  "V.  from  Madras :  plate  63,  fig.  4,  is  a  cui-ious  abnormal  fonn  showing  a  deficiency  of two  anal  rays. 

Habitat. — Sind,  ttrougli  tlie  seas  of  India,  it  is  most  common  at  Bombay  and  Madras,  up  to  at  least 
5  inches  in  length. 

8.  Gobius  ocellatus,  Plate  LXI,  fig.  7. 
Day,  Proc.  Zool.  Soc.  1873,  p.  107. 

B.  V,  D.  6  I  yL,  P.  20,  V.  1/5,  A.  ̂ ,  C.  12,  L.  1.  33,  L.  tr.  8. 

Length  of  head  4i  to  4J,  of  caudal  5  to  6,  height  of  body  6  to  7  in  the  total  length.  Ei/es — somewhat 
superior,  diameter  5  to  6  in  the  length  of  head,  1^  diameters  from  end  of  snout,  and  1  apart.  Head  slightly 
broader  than  high,  its  greatest  wdth  being  equal  to  the  length  of  its  postorbital  portion,  the  summit 
of  which  is  somewhat  flat  and  snake-shaped.  No  occipital  crest,  nor  warts  on  the  head  :  a  pair  of  short  barbels 
mider  the  symphysis  of  the  lower  jaw.  Cleft  of  mouth  somewhat  oblique,  commencing  opposite  the  middle  of  the 
eye  :  the  lower  jaw  a  little  the  longer  :  the  posterior  extremity  of  the  maxilla  extends  to  beneath  the  anterior 
margin  of  the  orbit.  Teeth — several  rows  in  both  jaws,  an  enlarged  outer  one  in  the  mandibles,  the  external  of 
which  on  either  side  is  a  moderately  or  small  recurved  canine  :  outer  row  in  premaxUlaries  likewise  enlarged,  and 
a  lateral  canine  in  large  specimens.  Fins — the  two  dorsals  not  widely  separated,  the  distance  of  the  first  dorsal 
from  the  orbit  equals  the  distance  from  the  snout  to  the  base  of  the  pectoral  fin,  its  second  spine  is  elongated  in 
some  specimens,  being  nearly  as  long  as  the  head,  last  dorsal  ray  divided  to  its  base.  Pectoral  rays  silk-like,  second 
dorsal  and  anal  of  about  equal  development  and  highest  posteriorly  :  caudal  wedge-shaped :  ventral  reaches  half 
way  to  the  vent.  Scales—  ctenoid  on  the  body,  cycloid  on  the  head,  they  are  much  smaller  anterior  to  the  dorsal 
fin  than  posterior  to  it :  they  cover  the  cheeks  and  opercles,  and  on  the  top  of  the  head  as  far  as  the  snout :  are 
in  rather  irregular  rows,  eight  being  between  the  origin  of  the  second  dorsal  and  anal  fins,  where  they  are 
angular :  about  28  rows  before  the  dorsal  fin.  Colours — olive,  a  dark  green  spot  above  the  upper  margin  of  the 
opercle,  about  six  indistinct  blotches  along  the  sides :  dorsal  and  caudal  fins  stained  with  dark,  and  having  some 
indistinct  spots  or  bars  :*  a  yellow  ocellus,  with  a  black  centre,  at  the  top  of  the  caudal  fin  in  its  last  half :  anal 
whitish,  basal  half  covered  with  fine  black  dots  :  ventrals  yellow. 

Habitat. — Bombay  and  Sind,  to  6  inches  in  length.     The  specimen  figured  (life-size)  is  from  Bombay. 

9.  Gobius  Masoni,  Plate  LXI,  fig.  6. 
Day,  Proc.  Zool.  Soc.  1873,  p.  107. 

B.  vii,  D.  6  I  Toiyr,  ?•  19.  V.  1/5,  A.  i,  C.  12,  L.  1.  28,  L.  tr.  10. 

Length  of  head  4^,  of  caudal  5  to  h\,  height  of  body  5  in  the  total  length.  iJi/e.?— somewhat  superior, 
diameter  5i  to  6  in  the  length  of  head,  1^  diameters  from  end  of  snout,  and  1  to  1:^  apart.  Profile  of  head  bluntly 
rounded,  its  greatest  width  equalling  its  length  excluding  the  snout,  its  height  a  little  more  :  cleft  of  mouth 
oljlique,  commencing  opposite  lower  edge  of  eye  :  lower  jaw  anterior,  the  posterior  extremity  of  the  maxilla 
extends  to  below  the  middle  of  the  orbit.  Numerous  rows  of  fine  wart-Hke  glands  along  the  opercles,  nape,  and 
mandibles.  Teeth — in  viliiform  rows  in  both  jaws,  there  is  an  external  enlarged  row  in  the  upper  jaw,  with  two 
large  canines  :  from  12  to  15  also  enlarged  in  front  of  the  lower  jaw,  on  either  side  of  the  outer  row  is  a  very 
large  recurved  canine.  Fins — first  dorsal  low,  its  spines  filiform,  and  the  longest  about  half  the  height  of  the 
body  below  it :  the  second  dorsal  rays  increase  in  length  posteriorly  :  pectoral  destitute  of  silk-like  rays  :  caudal 
wedge-shaped.  S^caZes— ctenoid,  before  the  first  dorsal  fin  there  are  25  rows,  anterior  to  which  they  are  rounded 
and  smaller  than  those  in  the  remainder  of  the  body,  where  they  are  angular  :  none  on  the  cheeks,  a  few  along 
the  upper  margin  of  the  opercles,  superiorly  they  do  not  extend  so  far  forwards  as  to  above  the  posterior  margin 
of  the  orbit :  10  rows  between  the  origin  of  the  second  dorsal  and  anal  fins.  Air-vessel — large.  Colours — olive, 
with  numerous  brilliant  blue  spots  on  the  nape  and  behind  the  pectoral  fin  :  some  blackish  ones  along  the  sides. 
Dorsal,  anal,  ventral,  and  caudal  black  :  pectoral  yellow,  margined  with  black. 

Habitat. — Bombay,  to  4  inches  in  length. 

10.    Gobius  cyanosmos,  Plate  LXI,  fig.  5. 

Bleeker,  Blen.  en  Gob.  p.  25  ;  GUnther,  Catal.  iii,  p.  39. 

Gobius  setosus,  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  143  (not  Cuv.  and  Val.).  ^ 
Acentroyobius  cyanosmos,  Bleeker,  MSB. 

B.  V,  D.  6  I  -^,  P.  18,  V.  1/5,  A.  10,  C.  11,  L.  1.  28-30,  L.  tr.  8. 

Length  of  head  4i,  of  caudal  5|,  height  of  body  6|-  in  the  total  length.  Eyes— somewhat  superior, 
diameter  1/5  to  1/6  of  length  of  head,  IJ  diameters  from  end  of  snout,  and  1/2  a  diameter  apart.  Greatest 
width  of  head  2/3  of  length,  height  equals  its  length  without  the  snout.  Cheeks  swollen.  No  warts  on  cheeks, 
no  crest  on  nape,  nor  tentacles  above  the  orbit.  The  orifice  of  a  canal  behind  posterior-inferior  angle  of  eye. 
Mouth  anterior,  oblique,  commencing  opposite  the  lower  edge  of  the  eye,  jaws  of  equal  length,  the  maxilla 

•  Specimens  from  Sind  are  more  ban-eel  than  are  those  from  Bombay. 
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extends  posteriorly  to  below  the  anterior  third  of  the  orbit.  Larhels — below  the  symphysis  of  the  mandible 

are  a  short  pair.  TcM — in  villiform  rows  in  both  jaws,  with  an  outer  enlarged  one  'in  both,  the  anterior  10  in 
the  prcmaxillarics  being  large  and  canine-like,  the  outer  10  or  12  in  the  lower  jaw  are  also  enlarged,  but  not  to 
the  same  size  as  in  the  upper  jaw,  the  external  one  on  either  side  is  a  recurved  canine.  Fins — dorsal  spines, 
especially  the  second  and  third,  filiform  and  prolonged  far  beyond  the  membrane  :  rays  increase  in  length  to  the 
last  which  reaches  to  the  base  of  the  caudal  tin,  and  is  as  high  as  the  body,  it  is  divided  to  its  base.  Pectoral  as 
long  as  the  head  excluding  the  snout.  Anal  similar  to  soft  dorsal.  Caudal  wedge-shaped  or  rather  rounded. 
Scales — small,  rounded,  and  cycloid  anteriorly  :  alx)ut  20  rows  existing  anterior  to  the  dorsal  fin,  none  on  the 
head  ;  those  on  the  remainder  of  the  body  are  angular  and  feebly  ctenoid,  eight  rows  between  the  second  dorsal 
and  anal  fins.  Colours — olive,  many  of  the  scales  with  light  bluish  spots,  a  deep  blue  spot  on  the  shoulder, 
second  dorsal  and  anal  dark,  each  with  a  reddish  outer  edge  :  ventral  and  last  two-thirds  of  caudal  gray. 

A  beautil'ully  finished  coloured  di-awing  of  this  species*  exists  amongst  Sir  W.  Elliot's  collection,  and was  named  by  Jerdon  as  above. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago,  the  specimen  figured  (life-size)  is  from  Madras. 

11.    Gobius  criniger,  Plate  LXII,  fig.  2. 

.*"  Golius  nehilosns,  Forsk.  p.  24  ;  Bl.  Schn.  p.  72  ;  Cuv.  and  Val.  xii,  p.  84. 
Gohius  criniger,  Cuv.  and  Val.  xii,  p.  82  ;  Cantor,  Catal.  p.  184 ;  Bleeker,  Banka,  p.  453  ;  Richards.  Erebus 

and  Terror,  p.  ii,  pi.  i,  figs.  3  and  4 ;  Giinther,  Catal.  iii,  p.  29  ;  Day,  Fish.  Malabar,  p.  111. 
Gohius  hreviJiUs,f  Cuv.  and  Val.  xii,  p.  90;  Day,  Proc.  Zool.  Soc.  1867,  p.  940. 
Gohius  KrefftU,  Steind.  Verb.  z.  b.  Ges.  Wien,  1867,  p.  326. 
Golius  caninus,  Giinth.  and  Playfair,  Fish.  Zanz.  p.  71,  pi.  ix,  f.  1  (not  Cuv.  and  Val.). 

B.  V,  D.  6  I  10,  P.  19,  V.  1/5,  A.  10,  C.  13,  L.  1.  26-32,  L.  tr.  12-13. 

Length  of  head  4,  of  caudal  5|,  height  of  body  4J  in  the  total  length,  i'yes— diameter  3|  to  4  in  the 
length  of  head,  1  diameter  from  end  of  snout,  and  1/2  a  diameter  apart.  Snout  obtuse  :  jaws  of  about  the  same 
length  anteriorly.  Cleft  of  mouth  oblique,  commencing  anteriorly  opposite  the  middle  of  the  eyes,  the  depth  of 
its  cleft  equalling  the  width  of  its  gape  :  the  maxilla  reaches  to  below  front  edge  or  first  third  of  the  eye. 
Greatest  width  of  head  equals  its  height,  or  its  length  excluding  the  snout.  Several  rows  of  fine  warts  across 
the  cheeks,  opercles,  upper  surface  of  head,  and  nape  of  neck:  an  open  pore  between  the  eyes.  Teeth — in 
several  viUiform  rows  in  both  jaws,  an  outer  enlarged  row  in  anterior  portion  of  the  lower  jaw,  the  outer  of 
which  is  a  small  recurved  canine  :  an  anterior  enlarged  row  in  premaxillaries.  Fins— the  two  dorsals  with  a 
naiTow  interspace  between  their  bases,  and  of  about  the  same  height  or  1/6  of  the  total  length,  the  second  and 
third  spines  often  with  filamentous  terminations  :  last  dorsal  ray  divided  to  its  base.  Pectoral  as  long  as  the 
head  excluding  the  snout,  and  of  similar  length  to  the  ventral.  Caudal  rounded.  Scales — ctenoid,  none  on  the 
head  nor  in  front  of  base  of  first  dorsal  fin.  Colours — pale  ochreous  :  head,  body,  dorsal,  and  caudal  fins 
irregularly  spotted  and  blotched  with  black :  caudal  and  anal  with  dark  edges. 

This  is  "  Gohius   ,"  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  143. 
Habitat. — East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  The  specimen 

figured  (life-size)  is  from  Madras,  where  it  is  common  all  the  year  round  in  the  sea  and  backwaters. 

12.     Gobius  puntang,  Plate  LXII,  fig.  1. 

Bleeker,  Nat.  Tyds.  Xed.  Ind.  iii,  p.  692  (?  ii,  p.  486)  :  Giinther,  Catal.  iii,  p.  19. 
Gohius  pufitanr/oides,  Bleeker,  Ceram,  iii,  p.  242. 
Gohius  Ajidamanensis,  Day,  Proc.  Zool.  Soc.  1870,  p.  691. 

B.  v,  D.  6  I  iV,  P.  17,  V.  1/5,  A.  10,  C.  11,  L.  1.  28-29,  L.  tr.  8-9. 

Length  of  head  4i  to  5i,  of  caudal  3^,  height  of  body  4|  to  5f  in  the  total  length.  Eyes — diameter  1/4 
of  length  of  head,  Ii  diameters  from  end  of  snout,  and  1/2  a  diameter  apart.  Jaws  of  the  same  length 
anteriorly.  Upper  profile  of  head  rounded,  a  considerable  rise  from  the  snout  to  the  forehead.  Greatest  width 

of  head  two-thirds  and  its  height  three-fourths  of  its  length.  Cleft  of  mouth  very  slightly  oblique,  the  maxilla 
reaches  to  below  the  middle  of  the  orbit :  two  open  pores  between  the  orbits.  Teeth — in  several  villiform  rows, 
the  outer  row  in  the  premaxillaries  rather  enlarged,  as  is  also  the  external  row  in  the  lower  jaw  which  ends 

laterally   in  a   small   canine.     Fins — dorsal    spines   flexible,   with   filamentous   terminations,   the  fii-st   three 

*  I  am  nnsible  to  find  any  record  th.nt  Gohius  canimis,  C.V.  has  been  taken  in  India  nnless  it  is  this  species.  The 
type  has  L.  1.  3:i,  L.  tr.  8,  and  18  rows  of  scales  anterior  to  the  dorsal  fin,  which  are  not  much  smaller  than  those  on  the  body. 
Width  of  head  3/4  its  height.  Glands  on  head,  but  no  scales.  It  appears  to  have  been  found  in  the  Malay  Archipelago  and  beyond,  but 
it  is  by  no  means  improbable  that  it  frequents  the  seas  of  India. 

G.  grandinosus,  Val.  Voy.  Bonito,  Poi^s.  p.  177,  pi.  5,  f.  4,  is  very  similar,  it  has  D.  6  |  11,  A.  10,  L.  1.  30,  L.  tr.  9.  Head  43, 
caudal  and  body  each  5J  in  the  total  length.  Et/es— diameter  1/4  of  heiid,  1^  diameters  from  end  of  snout,  and  1/4  apart.  Width  of 
head  equals  its  height.  Lines  of  warts  on  scaleless  cheeks.  Teeth — one  or  two  recurved  but  not  very  large  canines  on  either  side  of 
lower  jaw.     Scales — 25  rows  of  small  ones  between  dorsal  and  occiput,  a  few  on  upper  edge  of  opercle. 

t  Bleeker,  'Tishes  of  Madagascar,"  p.  77,  observes  "  Gobius  auchenotamia,  Bleeker=Gobius  brevifiUs,  C.V.  ?" 
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tlie  longest  and  much  more  than  the  second,  the  hind  rays  of  which  equal  the  height  of  the  body  and  reach  the 
base  of  the  caudal  :  anal  similar  to  second  dorsal.  Pectoral  as  long  as  the  head  and  half  longer  than 
the  ventral.  Caudal  pointed,  its  central  rays  being  the  longest.  Scales — ctenoid,  extending  as  far  forwards  as 
the  orbits,  also  on  the  cheeks  and  opercles.  Eleven  rows  anterior  to  the  dorsal  Hn  :  nine  between  the  origins  of 
the  second  dorsal  and  anal  fins.  Colours — olive,  spotted  all  over  with  rusty,  fin-rays  yellow,  barred  and  dotted 
with  purplish  red.     Anal  with  a  yellow  margin  and  sometimes  with  transverse  purplish-red  streaks. 

Habitat. — Andamans  to  the  Malay  Ai'chipelago  :  it  appears  to  prefer  brackish  water.  The  specimen 
ficrured  (life-size)  is  from  the  Andamans.     Genus  Aaentrorjohius,  Bleeker,  MSS. 

13.     Gobius   Bleekeri,  Plate  LXII,  fig.  5. 

Day,  Proc.  Zool.  Soc.  1868,  p.  195. 

B.  V,  D.  0  I  i  P.  16,  V.  1/.5,  A.  1/8,  C.  13,  L.  1.  32,  L.  tr.  11. 

Length  of  head  1/5,  of  caudal  1/6,  height  of  body  1/5  of  the  total  length.  Eijes  —directed  upwards  and 
slightly  outwards,  closely  appi-osimating  superiorly,  diameter  3|  in  length  of  head,  3/4  of  a  diameter 
from  end  of  snout.  Height  of  head  equal  to  its  length  excluding  the  snout.  Lower  jaw  the  longer,  cleft  of 
mouth  oblique,  commencing  opposite  the  middle  of  the  eyes,  the  maxilla  reaches  to  beneath  the  anterior  half 
of  the  orbit.  Tucth — in  villiform  rows  having  an  external  enlarged  row  in  either  jaw,  with  the  outer  on 
either  side  in  the  mandibles  being  a  recurved  conical  canine.  Fins — dorsal  spines  slender,  with  filamentous 
prolongations,  and  higher  than  the  second  dorsal.  Pectoral  1/4  longer  than  the  head,  the  ventral  does  not  reach 
the  origin  of  the  anal :  anal  and  second  dorsal  similar :  caudal  wedge-shaped.  Scales — ctenoid,  extending  as 
far  forwards  as  the  posterior  margin  of  the  orbit,  none  on  the  cheeks  or  base  of  pectoral,  sixteen  rows  anterior 
to  the  dorsal  fin  wliich  are  rather  smaller  than  those  on  the  remainder  of  the  body.  Eleven  rows 
between  the  bases  of  the  second  dorsal  and  anal.  Colours — olivaceous,  clouded  with  darker  blotches  and 
irregular  spots,  very  fine  black  spots  on  the  scales  :  first  dorsal  dusky  iu  its  upper  half,  with  a  large  bluish  spot 
extending  from  the  first  to  the  foiu'th  spine,  and  a  light  mark  along  its  base  from  thence  to  the  end  of  the  fin, 
the  spines  orange:  second  dorsal  studded  with  black  points  most  numerous  towards  its  base,  its  first 
half  minutely  edged  with  white,  and  some  blue  spots  on  its  posterior  half :  anal  covered  with  minute  black 
points  :  pectoral  orange,  with  a  blue  ocellus  on  the  upper  half  of  its  base,  its  lowest  ray  deep  blue  :  ventral 
blackish.     Caudal  nearly  black,  having  from  three  to  four  rows  of  bluish-white  spots  between  each  ray. 

Habitat. — Madras,  to  2i  inches  long.     Genus  Acentrogohius,  Bleeker,  MSS. 

14.    Gobius  zonalternans. 

B.  V,  D.  6  ]  i,  P.  17,  V.  1/5,  A.  i  C.  1.3,  L.  1.  27,  L.  tr.  6. 

Length  of  head  4i,  of  caudal  4^,  height  of  body  6^  in  the  total  length.  Eyes— diameter  3j  in  length  of 
head,  1/2  a  diameter  from  end  of  snout,  and  1/6  of  a  diameter  apart.  Greatest  width  of  head  equals  half  its 
length,  and  its  height  equals  its  length  excluding  the  snout.  Lower  jaw  slightly  the  longer,  the  maxilla  reaches 
to  below  the  first  third  of  the  eye.  No  warts  or  barbels  on  the  head.  Teeth — in  several  cardiform  rows, 
directed  rather  inwards,  and  having  an  external  enlarged  row,  the  outer  of  which  in  the  lower  jaw  Ls  a  kirge 
recurved  canine.  JFfjts— spines  of  first  dorsal  very  thin  having  filamentous  terminations,  and  much  higher  than 
the  body  :  last  dorsal  and  anal  rays  long  and  reach  the  caudal  fin.  Pectoral  and  ventral  reach  the  anal. 
Caudal  pointed.  Scales — cycloid,  very  small  ones  before  the  first  dorsal  fin,  and  not  extending  to  so  far  as  the 
hind  edge  of  the  eyes.  Colours— a.  large  blue  spot  surrounded  with  black  on  the  opercle :  body  with 
l)rown  bands  going  from  the  dorsal  to  the  abdominal  sm-face,  they  are  of  an  angular  form,  the  angle  directed 
backwards  :  a  dark  band  over  the  free  portion  of  the  tail  just  before  the  base  of  the  caudal  fin,  which  has  a 
black  basal  band,  whilst  its  outer  half  is  gray.  First  dorsal  with  a  white  band  along  its  base,  and  a  dark 
blotch  between  tlie  last  dorsal  spines.     Other  fins  dark  gray. 

Habitat. — Madras :  two  specimens  up  to  If  inches,  from  brackish  water  (Adyair  river). 

15.     Gobius  biocellatus,  Plate  LXIII,  fig.  8. 

Cuv.  and  Val.  xii,  p.  73  ;  Giinther,  Catal.  iii,  p.  20  ;  Day,  Proc.  Zool.  Soc.  1868,  p.  154.   . 
Gobius  Celebicus,  Cuv.  and  Val.  xii,  p.  74;  Bleeker,  Bant.  j).  318. 
Gobius  siiblitus,  Cantor,  Catal.  p.  181 ;  Gunther,  Catal.  iii,  p.  24. 

Cephaloyobius  sublitiis,  Bleeker,  Gobioides,  p.  '62^Glossogobius  sublitus,  Bleeker  MSS. 
B.  V,  D.  6  1  i,  P.  19,  V.  1/5,  A.  i  C.  15,  L.  1.  28-30,  L.  tr.  7-8. 

Length  of  head  4  to  4^,  of  caudal  6,  height  of  body  6  in  the  total  length.  Hi/es— high  up,  diameter  1/4 
to  1/5  of  length  of  head,  1  to  1^  diameters  from  end  of  snout,  1/4  of  a  diameter  apart.  Height  and  breadth  of 
head  equal,  and  as  long  as  the  head  behind  the  middle  of  the  eyes.  Cleft  of  mouth  rather  oblique,  lower 
jaw  the  longer  :  the  maxilla  reaches  to  below  the  middle  of  the  orbit,  nearest  point  from  eye_  to  angle 
of  preopercle  1/2  longer  than  the  snout.  A  large  open  pore  in  the  posterior  third  of  the  interorbital  space. 
Several  rows  of  fine  warts  on  the  cheeks.  Teeth — several  cardiform  rows  in  the  centre  of  the  upper  jaw  directed 
inwards,  becoming  two  laterally,  the  outer  one  enlarged:  a  narrow  cardiform  band  in  the  lower  jaw, 
also  directed  inwards  and  becoming  two  rows  laterally,  iri-espective  of  these  is  an  outer  enlarged  row  and  about 
ten  enlarged  teeth  in  front  of  the  lower  jaw,  the  external  of  which  is  slightly  recurved  and  canine-like  in  large 2  P 
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specimens.  Fins — first  dorsal  spines  weak,  the  fiftli  slightly  the  longest,  the  first  as  high  as  the  second 
dorsal,  the  last  ray  of  which  is  as  long  as  the  head.  Pectoral  as  long  as  the  head  excluding  the  snout :  ventral 
extends  beyond  the  vent.  Scales — ctenoid,  18  to  20  rows  between  orbit  and  base  of  dorsal  fin  :  none  on  cheeks  : 
some  on  opercle,  much  smaller  than  those  on  the  rest  of  the  body,  where  they  are  angular.  Colours — these 
vary,  generally  grayish-brown,  with  some  large  irregular  blotches  along  the  sides,  and  a  slight  brownish  line 
along  the  centre  of  each  row  of  scales :  under  surface  of  cheeks  and  jaws  lineated  with  circuitous 

brownish  lines.  Dorsal  fin  generally  yellowsh,  with  a  grayish  tinge,  and  having  several  iri'egular  whitish  lines 
along  its  lower  half,  and  usually  also  a  black  blotch  with  a  white  edge  between  its  fifth  and  sisth  spines  : 
second  dorsal  with  several  rows  of  irregular  white  spots  :  pectoral,  ventral,  and  anal  grayish,  the  last  with  some 
white  dots  :  caudal  dark  gray,  with  some  lines  of  dark  spots. 

Habitat. — Coasts  of  India  as  high  as  Sind,  and  to  the  ilalay  Archipelago.     Genus  Glossogobius,  Bleeker :\iss. 
16.     Gobius  Madraspatensis,  Plate  LXII,  fig.  3. 

Day,  Proc.  Zool.  Soc.  18C8,  p.  1-52. 

B.  V,  D.  G  I  1,  P.  17,  V.  1/4,  A.  i  C.  13,  L.  1.  28-29,  L.  tr.  7. 

Length  of  head  5  to  5j,  caudal  5j  to  6,  height  of  body  4  to  4^  in  the  total  length.  Eyes—theiT  upper 
margin  near  the  profile,  diameter  1/4  of  length  of  head,  2/3  of  a  diameter  from  end  of  snout,  1/4  of  a  diameter 
apart.  Width  of  head  equals  its  postorbital  length  :  height  of  head  equals  its  length  without  the  snout.  Some 
rows  of  warts  across  the  cheeks :  two  open  glands  in  the  interorbital  space.  Cleft  of  mouth  oblique,  commencing 
opposite  the  upper  third  of  the  eye,  the  lower  jaw  the  longer,  the  maxilla  extending  to  beneath  the  anterior 
margin  of  the  orbit.  Teeth — villiform  in  both  jaws,  with  an  outer  enlarged  row  in  the  upper,  and  alx)ut 
14  enlarged  ones  anteriorly  in  the  lower  jaw,  ending  in  a  large  external  recurved  canine.  i^rHS— dorsal  spines 
flexiljle,  the  first  with  a  filamentous  termination,  the  fin  ending  near  the  commencement  of  the  second  dorsal  which 

is  rather  the  hig-hest.  Pectoral  as  long  as  the  head,  and  of  equal  length  to  the  ventrals.  Anal  commences  below 
second  or  third  dorsal  ray.  Caudal  rounded.  Scales — ctenoid,  they  extend  forwards  to  nearly  as  far  as  the 
posterior  margin  of  tlie  orbit,  and  are  smaller  on  the  nape  than  on  the  remainder  of  the  body  :  none  on  the 
head,  about  12  rows  anterior  to  the  base  of  the  dorsal  fin  :  seven  rows  between  the  origin  of  the  second  dorsal 

and  anal.  Colours — olivaceous,  with  irregular,  ill  defined  brownish  blotches  and  dots.  Prom  five  to  eight  very 
narrow  vertical  black  lines  pass  from  the  back  to  the  abdomen,  commencing  opposite  the  base  of  the  ventrals 
and  terminating  about  the  middle  of  the  anal.  Fins  gTayish,  first  dorsal  with  two  rows  of  black  blotches,  and 
sometimes  a  black  blotch  covering  one-third  of  the  membrane  between  the  fifth  and  sixth  spines,  which  may 
be  continued  to  the  end  of  the  fin  :  second  dorsal  irregularly  blotched  and  dotted.  Pectoral  and  anal  unspotted. 
Ventrals  tipped  with  black.     Caudal  minutely  dotted  in  rows. 

Habitat. — Madras  backwaters,  up  to  about  3  inches  in  length.     Genus  Acentrogobins,  Bleeker  MSS. 

17.    Gobius  Neilli,  Plate  LXII,  fig.  4. 
Day,  Proc.  Zool.  Soc.  18G8,  p.  152. 

B.  V,  D.  6  I  I,  P.  17,  V.  1/5,  A.  9,  C.  13,  L.  1.  28,  L.  tr.  7. 

Length  of  head  2/7,  of  caudal  1/5,  height  of  body  1/4  of  the  total  length.  Eyes — directed  upwards  and 
slightly  outwards,  diameter  2/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  less  than  1/6  of  a  diameter 
apart.  Head  as  broad  as  high,  equalling  its  length  behind  the  middle  of  the  eye.  Cheeks  swollen.  No  warts 
or  barbels  but  an  open  pore  in  front  of  the  interorbital  space  and  another  at  the  posterior  inferior  angle  of  the 
eye  :  cleft  of  mouth  very  oblique,  commencing  opposite  the  upper  third  of  the  eye  :  the  posterior  extremity  of  the 
maxilla  extends  to  beneath  the  anterior  third  of  the  orbit.  Teeth — in  two  or  three  rows  in  either  jaw,  an  outer 
row  of  enlarged  ones  anteriorly  in  the  upper,  and  a  much  larger  outer  series  of  twelve  or  fourteen  in  the  lower 
jaw,  the  external  of  which  on  either  side  is  a  large  recurved  canine.  Fins — first  dorsal  spines  flexible  and 
prolonged,  the  termination  of  the  second  in  the  adult  being  filamentous.  Pectoral  as  long  as  the  head  :  ventrals 
reach  the  anal :  caudal  somewhat  pointed.  Scales — in  regular  rows,  ctenoid,  anteriorly  they  extend  (in  about 
12  rows,  the  first  eight  of  which  are  small),  three-fourths  of  the  distance  from  the  first  dorsal  to  the  orbits  :  seven 
rows  between  the  bases  of  the  second  dorsal  and  anal  :  none  on  the  head,  gill-opening  extending  iuferiorly  to 
rather  below  the  base  of  tlie  pectoral  fin.  Colours  — superiorly  ochreous,  becoming  dirty  white  on  the  abdomen, 
cheeks,  head,  and  upper  two-thirds  of  the  body  being  blotched  over  with  various  sized  rusty  brown  dots  of 
irregular  shape,  forming  oblique  bands  on  the  head.  Pectoral  and  ventrals  unspotted.  First  dorsal  with  a 
black  mark  between  its  first  and  fifth  spine  to  about  half  the  height  of  the  fin,  above  this  it  is  yellow,  the  ends 
of  the  spine  black,  last  two  spines  brown  spotted.  Second  dorsal  brown  externally,  with  a  longitudinal  yellow 

and  black  band  di^-iding  it  from  the  lower  three-fourths  of  the  fin  which  is  spotted  with  light  brown  :  caudal 
barred  -with  eight  or  nine  chestnut  spots. 

Habitat. — Madras,  up  to  3j  inches  in  length.     Genus  Aeentrogobiii,s,  Bleeker  MSS. 

18.    Gobius  melanosticta,  Plate  LXIII,  fig.  2. 

B.  V,  D.  6  I  ̂>^,  P.  17,  V.  1/5,  A.  9,  C.  13,  L.  1.  24,  L.  tr.  7. 

Length  of  head  5  to  5^,  of  caudal  4|,  height  of  body  4^  in  the  total  length.  Eyes — diameter  1/3  of 
length  of  head,  1/2  diameter  from  end  of  snout,  and  1/3  apart.     Greatest  width  of  head  equals  its  height,  or  its 
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length  excluding  the  snout.  Upper  jaw  slightly  the  longer  :  cleft  of  month  oblique,  commencing  opposite  the 
lower  edge  of  the  eye  :  the  maxilla  reaches  to  below  the  last  tliird  or  middle  of  the  eye.  No  barbels.  Scales 
cover  opercles.  Teeth — in  villifomi  rows  with  an  outer  enlarged  series,  the  outer  tooth  of  the  enlarged  row  in 
the  lower  jaw  a  small  recurved  canine.  Fins — first  dorsal  spines  with  filamentous  terminations,  the  fin  rather 
higher  than  the  second,  the  last  rays  of  which  latter  equals  the  height  of  the  body.  Pectoral  as  long  as  the 
head  :  ventral  reaches  half  way  to  the  vent.  Caudal  rounded.  Scales — scarcely  ctenoid,  about  9  rows  between 
the  dorsal  fin  and  the  hind  edge  of  the  eyes.  Coloms — light  brown,  most  of  the  scales  on  the  body  with  a  dark 
spot  or  vertical  mark  ;  a  dark  blotch  on  the  opercles,  and  another  below  the  eye.  Dorsal  and  caudal  fins  with 
numerous  dark  spots  forming  bars.  Pectoral  wdth  a  dark  mark  at  its  base. 

Habitat. — Backwaters  of  Madras,  up  to  2  inches  in  length. 

B.  No  lateral  recurved  canine  in  the  lower  jaw  :  dorsal  spines  flexible. 

19.     Gobius  cristatus,  Plate  LXII,  fig.  8. 

Biictenogohius  cristatus,  Day,  Proc.  Zool.  Soc.  1873,  p.  109. 

B.  V,  D.  6/14,  P.  21,  V.  1/5,  A.  14,  C.  13,  L.  1.  50-60,  L.  tr.  11-12. 

Length  of  head  5 J,  of  caudal  3  to  4,  height  of  body  6  in  the  total  length.  Eyes  —rather  superior,  with 
a  very  narrow  and  concave  interorbital  space,  diameter  1/4  of  length  of  head,  1  diameter  from  end  of  snout. 

Greatest  -svidth  of  head  equals  its  length  behind  the  middle  of  the  eyes,  whilst  its  height  is  a  little  more.  Cleft 
of  mouth  oblique,  lower  jaw  the  longer,  the  maxilla  reaches  to  below  the  middle  of  the  orbit,  the  width  of  the 
gape  of  the  mouth  is  1/4  less  than  the  length  of  its  cleft.  Several  rows  of  fine  warts  across  the  cheeks.  Barbels 
absent,  no  tentacle  at  the  orbit.  A  low  black-stained  crest  extends  from  the  nape  to  the  base  of  the  first  dorsal 
fin.  Teeth — in  a  single  row  in  the  upper  jaw,  in  above  two  in  the  lower,  the  outer  of  which  is  directed  somewhat 
outwards.  No  canines.  Inferior  pharyngeal  bones  in  close  juxtaposition  along  the  median  line,  the  two  have 
a  T-shape,  and  a  single  row  of  teeth.  Fins — all  the  spines  in  the  first  dorsal  flexible  and  elongated  beyond  the 
membrane  :  last  rays  of  second  dorsal  the  longest  in  the  fin,  the  two  fins  are  close  together  at  their  bases.  Anal 
similar  to  second  dorsal :  caudal  pointed  and  elongated.  Ventral  reaches  the  vent.  Scales — cycloid,  in 
irregular  rows  and  very  small  anterior  to  the  second  dorsal  fin :  about  18  rows  anterior  to  the  dorsal  fin. 

Colours — olivaceous :  one  or  two  black  spots  on  the  posterior-superior  angle  of  the  eye  :  a  light  ocellus  having 
a  brown  edge  at  the  base  of  the  pectoral  fin :  body  blotched  and  spotted :  spme  black  bars  on  upper  half  of 
dorsal,  and  a  badly  defined  violet  ocellus  edged  with  yellow  on  its  last  ray  :  caudal  spotted  in  its  upper  half. 

The  Madras  specimens  difier  somewhat  in  having  a  light  edge  to  the  anal  fin,  ventral  dark  gray,  and  no 
ocellus  on  the  dorsal,  whilst  the  caudal  fin  is  longer :  it  has  a  dark  spot  under  the  eye.  Doubtless  this  species 
is  very  similar  to  G.  tentactdaris,  and  although  it  wants  the  tentacle  on  the  eye,  it  has  a  black  spot  at  the  same 
place.     Genus  Oxijurichthys,  Bleeker  MSS. 

Habitat. — Madras  and  Bombay,  where  in  the  month  of  March  they  were  breeding. 

20.    Gobius  tentacularis,  Plate  LXIV,  fig.  4. 

Cuv.  and  Val.  xii,  p.  128 ;  Bleeker,  Java,  ii,  p.  434 ;  Giinther,  Catal.  iii,  p.  48. 
Gobius  macrurus,  Bleeker,  Blenn.  en  Gob.  p.  35. 
Oxyurichthys  tentacularis,  Bleeker,  En.  Sisec.  p.  120. 

B.  V,  D.  6  I  -rV.  P-  20,  V.  1/5,  A.  ̂ ,  C.  15,  L.  1.  60,  L.  tr.  10. 

Length  of  head  5^  to  6^,  of  caudal  3},  height  of  body  7  to  8  (Oh)  in  the  total  length.  Eyes — high  up  and 
close  together,  diameter  3|  in  length  of  head,  1  diameter  from  end  of  snout.  Width  of  head  equals  Its  length 
behind  the  middle  of  the  eye  :  its  height  equals  its  length  excluding  the  snout.  Snout  somewhat  obtuse  and 
rounded,  cleft  of  mouth  oblique,  commencmg  opposite  the  lower  edge  of  the  orlut,  lower  jaw  the  longer,  the 
maxilla  reaches  to  below  last  third  of  eye.  A  simple  tentacle  above  the  posterior  third  of  the  eye,  and  about  2/3 
of  the  length  of  the  orbit.  Teeth — in  a  single  row  of  rather  pointed  ones  in  the  premaxillaries  :  in  two  or  three 
rows  in  the  lower  jaw  without  any  canines.  Fins — dorsal  spines  flexible,  extending  far  beyond  the  membrane 
and  equal  to  the  height  of  the  body,  second  dorsal  about  equally  high,  the  distance  between  the  bases  of  the  two 
fins  is  not  so  much  as  one  diameter  of  the  eye.  Pectoral  as  long  as  the  head,  and  1/4  longer  than  the  ventral. 
Anal  commences  below  origin  of  second  dorsal :  caudal  acutely  pointed.  Scales — ctenoid  in  the  posterior  part 
of  the  body,  they  extend  forward  nearly  to  the  eyes,  none  on  the  crest  going  from  the  base  of  the  first  dorsal 
fin  or  on  the  head,  there  are  about  20  rows  anterior  to  the  dorsal  fin.  They  are  very  much  smaller  anterior  to 
the  second  dorsal  fin,  and  on  the  breast  and  chest  before  the  anal  fin.  An  anal  papilla.  Colours — dull  green, 
with  some  reddish  spots.  First  dorsal  with  four  to  six  narrow  bands  of  horizontal  spots,  and  six  or  eight  along 
the  second  dorsal.  Caudal  gray,  with  some  spots  on  its  upper  half.  Anal  gray,  with  a  narrow  white  band  at 
its  base. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.  The  specimen  figured  (life-size)  is  from  the Andamans. 

21.    Gobius  acutipinnis,  Plate  LXI,  fig.  2. 

Cuv.  and  Val.  xii,  p.  80  ;  Giinther,  Catal.  iii,  p.  44;  Day,  Fish.  Malabai-,  p.  112. 
Gobius  setosus,  Cuv.  and  Val.  xii,  p.  81. 2  p  2 
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Mang-moo-fjoo-da-lalt-dali,  Andam. 

B.  V,  D.  6  I  T^^xT,  P-  ly.  V.  1/5,  A.  ̂ ,  C.  19,  L.  1.  25-28,  L.  tr.  6-7. 

Lengtli  of  bead  from  5  to  6,  of  peotoral  4|  to  5,  of  caudal  3  to  3§,  height  of  body  5  to  G,  of  firet  dorsal 

3  to  4,  of  second  dorsal  5  to  5^  in  the  total  length.  Eijes — diameter  3j  to  '6\  in  length  of  head,  1  diameter  from 
end  of  snout,  and  l/(j  of  a  diameter  apart.  Snout  obtuse  and  rounded:  cleft  of  mouth  oblique,  its  anterior 
extremity  commencing  opposite  the  lower  edge  of  the  eye,  the  width  of  gape  equalling  length  of  cleft.  The 
maxilla  reaches  to  beneath  the  anterior  edge  of  the  eye.  Greatest  width  of  head  equals  its  length  behind  the 
middle  of  the  eye,  whilst  its  height  equals  its  length  excluding  the  snout.  A  narrow  row  of  warts  across  the 

cheeks,  a  large  opening  of  mucous  canals  opposite  the  posterior  inferior  angle  of  the  orbit.  Teeth — villiform  in 
two  or  three  rows  in  the  upper  and  several  in  the  lower  jaw,  the  outer  of  which  is  very  slightly  enlarged  : 
no  canines.*  Fins — spines  of  first  dorsal  weak,  with  filamentous  terminations  :  last  dorsal  ray  divided 
at  its  base.  Caudal  lanceolate.  Scales — angular,  ctenoid,  none  on  the  head  or  in  front  of  the  base  of  the 

first  dorsal  fin.  C'o?om)-5— grayish-brown  superiorly,  becoming  dull  white  beneath  :  four  or  five  (sometimes 
more)  dull  blotches  almost  forming  bands  pass  from  the  back  down  the  sides  :  a  dark  mark  at  the  base  of  the 
caudal  fin.  A  brown  band  goes  from  the  corner  of  the  eye  down  the  cheeks  to  behind  the  angle  of  the  mouth. 
Four  lines  of  spots  or  bands  along  both  dorsal  fins  :  some  obscure  brownish  bands  sometimes  present  on  the 
caudal,  especially  on  its  central  rays ;  the  fins  generally  dark  gray  with  a  light  outer  edge.  Pectoral,  ventral, 
and  anal  stained  of  a  slate  colour. 

Habitat. — Seas  of  India  to  the  Andaman  islands,  is  very  common  up  to  3i  inches  in  length.  The 

specimen  figured  (life-size)  is  from  Madras.     Genus  Acentrogohhts,  Bleeker  MSS. 

22.    Gobius  striatus,  Plate  LXII,  fig.  G. 

Euctenogohiiis  striatus.  Day,  Proc.  Zool.  Soc.  18G8,  p.  272  c.  fig. 
Coondallum,  Tarn. :  Mahtiiri,  Naolli  (young) ,  Ooriah. 

B.  V,  D.  6  I  -jV,  P-  15,  V.  1/5,  A.  10,  C.  15,  L.  1.  56-GO,  L.  tr.  14,  Vert.  11/16. 

Length  of  head  4  to  4^,  of  caudal  5  to  6|,  height  of  body  5^  to  G\  in  the  total  length.  Eyes — not 
prominent,  directed  upwards  and  outwards,  diameter  1/(3  to  1/7  of  length  of  head,  2  to  2i  diameters  from  end  of 
snout,  and  1/2  a  diameter  apart.  Body  elongated :  sides  compressed.  Snout  elongated,  cheeks  inflated:  head 

4/7  as  broad  as  long,  height  equals  1/2  of  length  :  no  tentacles.  Jaws  of  equal  length,  or  the  lower  shghtly  the 

longer.  Cleft  of  mouth  nearly  horizontal,  the  maxilla  reaches  to  nearly  below  front  edge  of  the  eye.  Teeth — 
in  one  row  in  the  upper  and  in  two  or  three  rows  in  the  centre  of  the  lower  jaw,  becomuig  one  or  two  laterally,  as 
a  rule  no  canines,  but  present  in  one  specimen ;  also  on  the  inferior  pharyngeal  bones  which  are  of  an  elongated 

triano-iilar  shape,  having  a  median  longitudinal  sutui-e.  Fins — first  dorsal  spines  weak,  not  filamentous,  and 

3/4  the  height  of  the  body  :  second  dors'al  rays  of  about  equal  height :  last  dorsal  ray  divided  to  its  root,  it  only 
reaches  1/2  way  to  the  base  of  the  caudal :  caudal  slightly  rounded.  Scales — ctenoid,  those  anterior  to  the  dorsal 
fin  smaller  than  the  rest  on  the  body  :  none  on  the  cheeks  and  head :  30  rows  between  occiput  and  dorsal  fin  : 

14  rows  between  the  origin  of  the  second  dorsal  and  anal  fins.  Colours — generally  light  fulvous,  with  a  blui-sh 
tinge  along  the  sides,  becoming  dirty-wliite  beneath :  some  irregular  bands  pass  from  the  back  towards  the 

middle  of  the  body,  also  some  thin  black  lines  proceed  upwards  on  the  abdomen  opposite  to  the  anal  fin  : 

cheeks  glossed  with  silver  :  pectoral,  ventral  and  anal  whitish-yellow  :  both  dorsals  diaphanous,_with  five  or  six 
rows  of  brown  dots  :  caudal  with  eight  or  nine  vertical  rows  of  spots  in  its  upper  half  or  two-thirds._ 

Dr.  Bleeker,  who  has  been  good  enough  to  go  thi-ough  my  plates  of  Gobies,  suggests  that  this  species  of 
Genus  Aivaous,  is  very  closely  allied  to,  if  not  identical  with,  Gohias  stamineus.  Val.  Voy.  Bonite,  Poissons,  p.  179, 
pi.  5,  f.  5,  from  the  Sandwich  islands. 

A  very  good  coloured  figure  exists  amongst  Sir  W.  Elliot's  drawings  marked  "  Kal  Oolavoo,  Tarn.  Fresh 
water,  Oohius  Russellii,  Russell,  pi.  63." Habitat.— Fresh  and  backwaters  of  Madras  and  Canara. 

23.     Gobius  personatus,  Plate  LXIIl,  fig.  6. 
Gobiii.s  melmiocejjhalus,  Bleeker,  Blen.  en  Gob.  p.  3^3. 
Gobius  personatus,  Bleeker,  1.  c.  p.  34,  and  Nat.  Tyds.  Ned.  Ind.  1851,  f.  4. 
Gobius  grammepomus,  Bleeker,  1.  o.  p.  34;  Giinther,  Catal.  iii,  pp.  64,  554. 
Gobius  litturatus,  (Heck.)  Steind.  Sitz.  Wien  Acad.  18G1,  p.  289,  f.  4,  5. 
Gobius  Stolicshe,  Day,  Proc.  Zool.  Soc.  1870,  p.  G92. 

B.  V,  D.  6  I  Jo,  P-  IG,  V.  1/5,  A.  ̂ ,  C.  12,  L.  1.  55,  L.  tr.  14. 

Length  of  head  3f  to  4,  of  caudal  5  to  5|,  height  of  body  5^  to  GJ  in  the  total  length.  Eyes — diameter 
1/6  of  leng-th  of  head,  2  diametere  from  end  of  snout,  and  nearly  1  diameter  apart.  Greatest  width  of  head 
equals  its  length  behind  tlio  middle  of  the  eyes,  its  height  equals  half  its  length.  No  warts  or  tentacles  on  the 
head.  Cleft  of  mouth  slightly  oblique,  commencing  opposite  the  lower  edge  of  the  eye,  upper  jaw  a  little  the 
lono-er  :  the  maxilla  reaches  to  below  the  front  edge  of  the  eye.     Teeth — in  several  fixed  rows  in  the  upper  jaw, 

*  In  one  specimen  there  is  a  small  canine  internally  on  either  side  of  tlic  svmphysis  of  the  lower  jaw. 
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the  outer  of  which  is  the  longer :  in  many  villiform  rows  in  the  lower  jaw,  the  outer  of  which  are  fine,  rather 
elongated  and  slightly  horizontal.  Fins — dorsal  spines  weak,  with  filamentous  terminations  as  high  as  the  body 
and  equalling  the  last  rays  of  the  dorsal  fin,  which  are  the  longest  and  extend  to  the  base  of  the  caudal  fin. 
Pectoral  3/4  of  length  of  head,  and  1/4  longer  than  the  ventral.  Caudal  cut  nearly  square.  Scales — ctenoid, 
those  anterior  to  the  dorsal  fin  in  about  22  rows  of  rounded  ones,  which  are  much  smaller  than  those  on  the 
body,  and  extend  forwards  as  far  as  the  eye,  some  exist  on  the  upper  portion  of  the  opercles  :  those  on  the  body 
angular.  Colours — of  a  light  brown,  a  little  darkest  along  the  back  and  upper  surface  of  the  head,  a  black  spot 
at  posterior  superior  angle  of  opercle,  the  head  and  upper  two-thirds  of  the  body  with  numerous  vermiculated 
black  lines  and  spots,  the  dorsal  fin  with  three  or  four  rows  of  spots  forming  bars,  and  sometimes  a  dark  mark 
in  its  outer  half  from  the  fifth  spine  to  the  end  of  the  fin.  Anal  with  a  white  outer  edge.  Caudal  with  five  or 
sis  angular  bars  or  irregularly  placed  spots. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago,  apparently  preferring  brackish  waters,  as  estuaries 
and  backwaters,  due  to  which  cause  its  colours  appear  subject  to  considerable  variation.  The  specimen  figured 
(life-size)  is  from  the  Andamans.     Genus  Awaous,  Bleeker  MSS. 

24.    Gobius  Malabaricus. 

Day,  Proc.  Zool.  Soc.  18G5,  p.  27,  and  Fishes  of  Malabar,  p.  Ill,  pi.  vii,  f.  2. 

B.  V,  D.  6  I  tV,  p.  13,  V.  1/5,  A.  ■^,  C.  13,  L.  1.  50,  L.  tr.  9. 

Length  of  head  1/5,  of  caudal  1/4,  height  of  body  1/5  of  the  total  length.  Eyes — diameter  1/6  of  length 
of  head,  1  diameter  from  end  of  snout,  1/2  a  diameter  apart.  Height  of  head  2/3  of  its  length,  snout  obtuse : 
cleft  of  mouth  oblique,  the  lower  jaw  the  longer,  the  maxilla  extends  backwards  to  beneath  the  anterior  third 
of  the  orbit.  Teeth — an  external  enlarged  row  in  either  jaw,  no  canines.  Fins — dorsal  spines  weak, 
not  fiHform,  not  quite  so  long  as  the  second  dorsal,  the  last  rays  of  which  reach  the  base  of  the  caudal,  which 
last  is  rounded  with  the  middle  rays  rather  the  longest.  Scales — ctenoid,  angular,  nine  rows  between  the 
origin  of  the  second  dorsal  and  anal  fins,  none  on  the  head.  Colours — light  brown,  with  irregular  dusky  bands 
on  the  back  and  sides,  a  dark  band  descends  from  the  eye,  and  some  brown  blotches  about  the  head. 
A  deep  black  crescentic  mark  on  the  first  dorsal  fin,  commencing  between  the  second  and  third  spines  and 
continued  to  the  last,  above  this  is  a  white  curved  band  bordered  with  black.  Second  dorsal,  anal,  and  caudal 
brownish,  barred  with  several  rows  of  darker  spots. 

Gohins  neglectus,  Jerdon,  M.  J.  L.  and  Sc.  1849,  p.  148,  may  be  this  species,  or  Golius  striatus,  p.  292. 
Neither  Gohius  Malabaricus  or  G.  striatus,  so  far  as  I  have  observed,  ever  attain  to  nearly  eight  inches  in  length 
as  G.  neglectus  is  said  to,  irrespective  of  which  Jerdon  considered  striatus  as  G.  BmseUii,  C.  V.     (See  p.  295.) 

Ba&tiai.— Backwaters  in  Madras,  also  in  some  of  the  rivers  of  Malabar,  to  about  4  inches  in  length. 

25.    Gobius  planifrons,  Plate  LXIII,  fig.  9. 
Day,  Proc.  Zool.  Soc.  1873,  p.  108. 

B.  V,  D.  G  I  iV-  P-  19>  V.  1/5,  A.  10,  C.  13,  L.  1.  46,  L.  tr.  15. 

Length  of  head  4i,  of  caudal  5|,  height  of  body  51  in  the  total  length.  Fijes — very  high  up,  diameter 
1/6  of  length  of  head,  1  diameter  from  end  of  snout,  and  1-|-  ajiart.  Greatest  width  of  head  equals  its  length 
excluding  the  snout,  and  its  height  equals  half  its  length.  Upper  surface  of  head  flat.  Cleft  of  mouth 
horizontal,  with  the  jaws  anteiiorly  of  about  the  same  length  ;  width  of  the  gape  equals  about  half  the  length  of 
the  head,  the  maxilla  reaches  to  two  diameters  of  the  orbit  behind  its  posterior  edge.  Fine  tentacles  near  the 
nostrils,  and  rows  of  warty  glands  along  the  scaleless  head.  Teeth — in  numerous  villiform  rows,  the 
outer  of  which  are  a  little  enlarged  :  no  canines.  Fins — first  dorsal  low,  about  half  as  high  as  the  body  beneath 
it :  the  second  higher.  Pectoral  as  long  as  the  head  without  the  snout :  ventral  reaches  half  way  to  the  anal : 
caudal  rounded.  Anal  papiUa  rather  large.  Scales — those  on  the  body  finely  ctenoid,  about  18  rows 
before  the  dorsal  fin :  the  rows  on  the  body  very  ii-regular,  anteriorly  they  reach  to  half  way  between  the  first 
dorsal  and  the  hind  edge  of  the  eye.  Colours — olive,  fins  very  dark  gray,  second  dorsal  spotted  :  a  black 
blotch  at  the  base  of  the  pectoral. 

Habitat. — Bombay,  where  the  specimen  figured  (life-size)  was  obtained. 

26.    Gobius  elegans. 

(Kuhl  and  v.  Hass.)  Cuv.  and  Val.  xii,  p.  58 ;  Bleeker,  Nat.  Tyds.  Ned.  Ind.  1851,  i,  f.  10 ;  Cantor, 
Catal.  p.  179;  Gunther,  Catal.  iii,  p.  18. 

B.  V,  D.  6  I  Jg,  P.  18,  V.  1/5,  A.  i  C.  18,  L.  1.  36,  L.  tr.  9. 

Length  of  head  1/5,  height  of  body  1/6  of  the  total  length.  Snout  obtuse.  Teeth — small  and  of  equal  size. 
Fims — first  dorsal  rather  lower  than  the  second,  which  equals  that  of  the  body.  Caudal  rounded.  Colours — 
buff,  with  a  tinge  of  olive,  miniitely  dotted  with  brown  :  the  upper  half  of  the  sides  with  three  or  four 
Indistinct  lines,  each  formed  by  a  series  of  very  short  brown  streaks,  beneath  which  are  a  series  of  indistinct  brown 

spots :  a  blackish  spot  at  the  piosterior  mai-gin  of  the  orbit :  a  second  at  the  upper  part  of  the  root  of  the 
pectoral  fin,  and  a  third  at  the  lower  part  of  the  root,  spreading  on  to  the  gill-membrane.  Near  the  lower  part 
of  the  root  of  the  pectoral  is  a  faint  trace  of  a  fourth  brown  spot.  The  membranes  of  the  fins  are  of  a  very  pale 
bluish-green,   minutely   clouded   with   brown :    those   of    the   dorsals,   particularly   the    second,    with   three 
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or  four  indistinct  scries  of  blackish  spots,  and  a  few  similar  on  the  caudal  membrane.  The  rays  of  the  anterior 
dorsal  have  two  or  three  series  of  brown  spots.  Iris  pale  gTeenish-silvery,  minutely  dotted  with  brown, 
(Cantor.) 

Halitat. — Bombay  to  the  Malay  Ai'chipelago,  it  appears  to  be  a  small  marine  or  estuary  species. 

27.    Gobius  ornatus,  Plate  LXIII,  fig.  1. 
GoUus  ornatus,  Riipp.  Atl.  Fische,  p.  135,  and  N.  W.  Pische,  p.  137  ;  Giinther,  Catal.  iii,  p.  21 ;  Peters, 

Monats.  Akad.  Berlin,  1808,  p.  2G3;  Day,  Proc.  Zool.  Soc.  1870,  p.  G91 ;  Kner,  Novara  Fische,  p.  173;  Klunz. 
Verb.  z.  b.  Ges.  Wien,  1871,  p.  473. 

Gohius  ventralis,  (Ehrcn.)  Cuv.  and  Val.  xii,  p.  113. 

Gobms  interstinctus,  Richards.  Erebus  and  Teri-or,  p.  3,  pi.  5,  fig.  3-6  ;  Bleaker,  Amb.  and  Ceram.  p.  27.5. 
Gohius  periophthahnoides,  Bleek.  Nat.  Tyd.  Ned.  Ind.  1851,  i,  p.  249. 

B.  V,  D.  6  I  Jjj,  P.  21,  V.  1/5,  A.  ̂ l^,  C.  13,  L.  1.  2G-28,  L.  tr.  7. 

Length  of  head  4  to  4-1-,  of  caudal  5,  height  of  body  6  to  7  in  the  total  length.  iJyes— diameter  1/3  to 
2/7  of  length  of  head,  1  diameter  from  end  of  snout,  1/4  of  a  diameter  apart.  Snout  obtuse,  convex. 
Head  as  broad  as  high,  and  equalling  two-thirds  of  its  length.  Jaws  of  about  equal  length.  Cleft  of  mouth 

very  slightly  oblique,  the  maxilla  reaching  to  below  first  third  of  orbit.  Teeth — in  villiform  rows,  no  canines. 
Fins — first  dorsal  somewhat  lower  than  the  second  or  than  the  body.  Pectoral  as  long  as  the  head  :  caudal 
rounded.  Scales — ctenoid,  they  extend  on  to  the  crown  of  the  head,  13  rows  before  the  base  of  the 
dorsal  fin  :  seven  rows  between  the  bases  of  the  second  dorsal  and  anal  fins.  Colours — green,  with  numerous 
oblong  brown  spots,  generally  in  three  or  four  rows,  also  yellow  dots  in  the  centre  of  some  of  the  scales :  all  the 
fins,  except  the  ventral,  dotted  with  black. 

Some  specimens  in  the  Calcutta  Museum  were  marked  Gohhis  maculatus,  Blyth,  but  I  have  been  unable 
to  ascertain  if  such  a  name  was  ever  published.     Genus  Acentrogohius,  Bleeker  MSS. 

HaLitat. — Red  Sea  to  the  Malay  Archipelago,  the  specimen  figured  is  from  the  Andamans. 

28.    Gohius  gutum. 

Ham.  Buch.  Fish.  Ganges;  pp.  50,  366 ;  Cuv.  and  Val.  xii,  p.  138. 

D.  6  I  ,L,  p.  13,  V.  5/5,  A.  11,  C.  17. 

Head  small,  narrower  than  the  body.  Eyes — small.  Mouth  large,  the  upper  jaw  the  longer.  Teeth — 
sharp.  Fins — pectoral  and  caudal  rounded.  Scales — ctenoid.  Colours — greenish,  with  many  black  dots 
clustered  into  irregular  .spots  resembling  clouds  in  form  :  dorsal  and  caudal  fins  spotted.  A  figure  of  this 

species  2y%  inches  in  length  exists  amongst  Hamilton  Buchanan's  MSS.  drawings  at  Calcutta. 
Hahitat. — Lower  portion  of  the  Hooghly,  to  three  or  four  inches  in  length. 

29.     Gobius  albo-punctatus,  Plate  LXIII,  fig.  7. 
Cuv.  and  Val.  xii,  p.  57  ;  Blyth,  Proc.  Asiat.  Soc.  Beng.  1860,  p.  Ill ;  Gunther,  Catal.  iii,  p.  25  ;  Kner, 

Novara  Fische,  p.  174  ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  473. 
?  Gohius  nehulo-punctatus,  Riipp.  N.  W.  Fische,  p.  130;  Cuv.  and  Val.  xii,  p.  -58  ;  Klunz.  Verb.  z.  b.  Ges. 

Wien,  1871,  p.  472. 
Gobius  puiictillatus,  Riipp.  Atl.  Fische,  p.  138,  and  N.  W.  Fische,  p.  138. 

.''  Gohius  fuscus,  Riipp.  Atl.  Fische,  p.  137. 
Gobitcs  Paclaiifjensis,  Bleeker,  Blenn.  en  Gob.  p.  249. 
Gohius  hreviceps,  Blyth,  Proc.  Asiat.  Soc.  Beng.  1858,  p.  271. 

B.  V,  D.  6  I  i,  P.  21,  V.  1/5,  A.  i  C.  13,  L.  1.  3.5-40,  L.  tr.  11-12. 

Length  of  head  4j-  to  4|,  of  caudal  4|,  height  of  body  5j  in  the  total  length.  Eyes — diameter  2/9  to 
1/5  of  length  of  head,  1^  diameters  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Greatest  width 
of  head  equals  its  length  excluding  the  snout,  whilst  its  height  equals  its  length  behind  the  eye.  Cleft  of  mouth 

slightly  oblique,  the  maxilla  reacliing  to  below  the  first  third  of  the  eye.  Teeth — in  villiform  rows  in  both  jaws, 
the  outer  row  of  which  is  slightly  enlarged.  No  canines.  No  glands,  warts,  or  barbels  on  the  head.  Fins — 
first  dorsal  lower  than,  or  of  equal  height  to,  the  second,  the  anterior  rays  of  which  equal  the  height 
of  the  body.  Pectoral  as  long  as  the  head  excluding  the  snout.  Ventral  does  not  quite  reach  the  anus. 
Caudal  rounded.  Scales — those  on  the  nape  rounded,  cycloid,  and  in  about  20  rows  anterior  to  the  dorsal  fin, 
those  on  the  rest  of  the  body  feebly  ctenoid,  and  in  11  or  12  rows  between  the  bases  of  the  second 
dorsal  and  anal  fins.  An  anal  papilla.  Colours — brownish,  iiTegularly  marbled  :  sides  of  head  and  body 
studded  with  white  spots :  dorsal  and  caudal  grayish,  dotted  with  black,  forming  three  rows  on  the  first  and 
second  dorsal  fins  :  the  other  fins  unspotted.  In  some  instances  the  dorsal,  caudal,  and  pectoral  are  blackish, 
with  a  row  of  white  dots. 

Hahitat. — Red  Sea,  Andamans,  Mauritius,  Feejee  islands,  and  Port  Essington.  The  specimen  figured 
(life-size)  is  from  Port  Blair. 

30.    Gobius  giuris,  Plate  LXVII,  fig.  1. 

Gnhius  korah  mottali,  Russell,  Fish.  Vizag.  i,  p.  40,  ]A.  50. 
Gohius  koku,  Russell,  1.  c.  p.  41,  pi.  51. 
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Gohius  bullee  hohah,  Russell,  1.  c.  p.  42,  pi.  53. 

Oolius  giitris,  Ham.  Buch.  Fish.  Ganges,  pp.  51,  306,  pi.  33,  fig.  15  ;  Cuv.  and  Val.  xii,  p.  72 ;  Bleeker, 

Blenn.  en  Gob.  p.  24  ;  Giinther,  Catal.  iii,  p.  21 ;  Peters,  Monats.  Akad.  Berlin,  1868,  p.  263,  and  Reise  nach 

Mosambique,  p.  20;  Day,  Fish.  Malabar,  p.  109;  Kner,  Novara  Fische,  p.  173. 
Gohms  hurpah,  Sykes,  Tr.  Zool.  Soc.  ii,  p.  352,  pi.  01,  f.  1. 
OoUus  holdm,  Cuv.  and  Val.  xii,  p.  68 ;  Jacq.  Atl.  t.  xiv,  f.  3 ;  Jerdon,  M.  J.  L.  and  Sc.  1848,  p.  148 ; 

Bleeker,  Verb.  Bat.  Gen.  ssii,  24,  3 ;  Cantor,  Catal.  p.  180. 
Gobius  catebus,  Cuv.  and  Val.  xii,  p.  76 ;  Jerdon,  M.  J.  L.  and  Se.  1851,  p.  143. 
Gobius  kora,  Cuv.  and  Val.  xii,  jj.  77. 
Gobius  flatyceplialus,  Peters.  ]\Ionats.  Akad.  Berlin,  1852,  p.  681,  and  Reise  nach  Mosambique,  t.  iii,  f.  2. 
Gobius  spectabilis,  Giinther,  Catal.  iii,  p.  45. 
Wcniee-poolali,  Pooan,  and  Knrddn,  Mai. ;  Nullatan,  Oolooway,  Tam. ;  Tsikideo7uloa  and  Issakee  doondoo, 

Tel. ;  Gulali,  Ooriah  ;  Nga-tlm-boh,  Bui-mese  ;  Poo-dali,  Andam. ;  Ah-hro-ny,  Canarese  ;  Goo-loo-wah,  and  Boul-la, 

Punj. ;  Gooloo,  Sind.  and  N.  W.  Prov. 

B.  Iv,  D.  6  I  ̂V>  P-  20,  V.  1/5,  A.  ̂ i^,  C.  17,  L.  1.  30-34,  L.  tr.  8-9,  Vert.  11/16. 

Length  of  head  Z\  to  4,  of  caudal  4  to  5^,  height  of  body  5  to  6\  in  the  total  length.  Eyes — diameter 
1/0  to  1/8  of  length  of  head,  2  to  2i  diameters  from  end  of  snout,  and  1/3  to  3/4  of  a  diameter  apart. 

Interorbital  space  slightly  concave,  with  an  open  gland.  Greatest  width  of  head*  equals  from  1/2  to  3/5  of  the 
length  of  the  head,  whilst  its  height  equals  about  1/2  its  length.  Lower  jaw  the  longer,  the  maxilla  extends  to 

below  the  anterior  edge  of  the  orbit.  Teeth — in  villiform  rows,  with  an  outer  enlarged  row  in  the  upper  jaw, 
laterally  in  two  rows  of  which  the  inner  is  sometimes  the  larger  :  in  the  lower  jaw  a  large  row  anteriorly,  laterally 
two  rows.  Fins — these  are  subject  to  very  great  variations  as  to  the  length  of  the  spines  and  rays,  as  might  be 

anticipated  in  a  fish  which  is  so  extensively  used  for  stocking  ponds,  and  as  far  as  I  have  seen  the  variety 

G.  giuris,  or  G.  spectabilis,  is  that  in  which  they  are  most  lengthened.  I  have  a  specimen  from  Calcutta  in 

which  the  caudal  fin  is  1/4  of  the  total  length,  and  another  from  Assam  in  which  it  is  4i,  as  shown 
in  Ham.  Buch.  In  some  the  spines  of  the  first  dorsal  are  a  little  higher  than  the  body,  in  others  a  little  lower : 

the  posterior  rays  of  the  second  dorsal  reach  to  the  caudal,  in  others  not  above  1/2  way  to  that  fin.  Caudal 

somewhat  pointed  or  rounded.  Scales— extend  superiorly  to  nearly  as  far  as  the  hind  edge  of  the  eyes,  and 
from  25  to  30  rows  before  the  base  of  the  dorsal  fin,  where  they  are  smaller  than  those  on  the  body  which  are 

anoTilar  and  ctenoid.  Colours — vary  both  with  the  localities  and  also  with  the  colour  of  the  water,  they  may 

generally  be  said  to  be  of  a  fawn-colour,  with  cloudy  markings  on  the  head,  and  irregular  bands,  spots,  or 
blotches,  on  the  back  and  sides  of  the  body.     Vertical  fins  spotted. 

This  fish  may  be  divided  as  follows  : — 
Gobius  giuris,  H.  B.=0.  catdms,  C.  Y.=G.  spectabilis,  Giinther.  As  a  rule  there  is  no  distinct  black 

blotch  on  the  first  dorsal  spine,  but  both  the  dorsal  fins  have  from  six  to  eight  or  even  more  rows  of  spots  :  the 

caudal  is  closely  banded  in  spots,  as  in  G.  pimtang.  This  form  is  most  common  in  the  freshwaters  of  Bengal, 
Assam,  and  Burma,  but  it  does  not  exclude  either  of  the  two  next. 

Gobius  kora  nwttali,  'Rn.ssel\=G.  kora,  C.  V.  In  this  form,  the  tail  fin  is  entirely,  or  almost  entirely 
destitute  of  spots,  but  instead  has  dark  edges. 

Gobius  bullee  kokah,  Russell=(?.  kurpah,  Sykes=(?.  Eussellii,  C.  Y.=G.  platycephalus,  Peters.  There  are 
usually  only  three  or  four  rows  of  spots  along  the  dorsal  fins,  and  a  deep  black  blotch  on  the  first  dorsal  spine 

anteriorly,  which  extends  on  to  the  interspinous  membrane.  The  caudal  has  distinct  black  bands,  from  four  to 
six  or  eight,  but  is  not  so  closely  barred  as  in  the  Bengal  variety. 

Gobius  koku,  Russell^6r.  kokius,  C.  V.  is  an  entirely  marine  form,  and  probably  a  distinct  species.  Its 
snout  is  narrower  at  its  base  where  it  only  equals  its  length.  The  last  rays  of  the  dorsal  fin  are  short.  It  has 

four  or  five  large  blotches  along  the  sides,  and  intermediate  above  them  usually  three  more.  Its  fins  are  spotted 
iu  about  three  or  four  rows,  there  is  no  black  blotch  on  the  first  dorsal  spine  :  its  caudal  is  spotted  in  rows. 

This  fish  is  much  esteemed  by  the  natives  of  India  as  being  very  light  and  wholesome,  but 
unless  elaborately  cooked  is  not  relished  by  Europeans,  because  of  its  deficiency  in  or  earthy  taste.  It  is  very 
voracious  and  takes  a  bait  freely. 

Habitat.'— East  coast  of  Africa,  also  in  all  pieces  of  fresh  water  throughout  the  plains  of  India,  Ceylon, 

Burma,  Sind,  to  the  Malay  Archipelago  and  beyond:  attaining  a  foot  and  a  half  in  length.  The  variety 

(?  species)  kokius  never  exceeds  a  span,  and  appears  to  be  entirely  confined  to  the  sea  and  estuaries  all  along 
the  coasts  of  India,  and  also  at  the  Andamans. 

31.    Gobius  semidoliatus,  Plate  LIX,  fig.  6  (f). 

Cuv.  and  Val.  xii,  p.  67  ;  Giinther,  Catal.  iii,  p.  31 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  475. 

B.  V,  D.  6  I  i,  P.  17,  V.  1/5,  A.  8,  C.  13,  L.  1.  28,  L.  tr.  9. 

Length  of  head  41,  of  caudal  4^,  height  of  body  4^  in  the  total  length.     Eyes— diameter  3i  in  length  of 

•  This  is  one  of  the  freshwater  species  of  Indian  fishes  in  which  but  little  reliance  can  be  placed  npon  the  "  width  of  the  head." 
because  they  frequently  die  with  their  mouths  distended,  as  is  so  often  seen  in  Gudgeons  in  Europe.  All  Museum  specimens  of  Goeiid,e 
should  be  examined  to  see  whether  they  have  stiffened  with  tbcir  gills  distended,  as  such  alters  the  shape  of  the  head. 
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head,  3/4  of  a  diameter  from  end  of  snout,  and  1/2  a  diameter  apart.  Dorsal  profile  more  convex  than  that  of 
the  abdomen.  Greatest  width  of  head  equals  its  length  behind  the  middle  of  the  eyes,  whilst  its  height  is 
slightly  more.  Lower  jaw  the  longer,  cleft  of  mouth  oblique,  commencing  opposite  the  upper  third  of  the  eye, 
tlie  maxilla  reaches  to  below  the  middle  of  the  orbit.  Neither  scales,  rows  of  warts,  or  barbels  on  the  head. 
Teefh— in  villiform  rows,  the  outer  of  which  is  enlarged,  and  the  last  of  the  outer  row  in  the  lower  jaw  is 

slightly  recurved,  but  can  scarcely  be  considered  a  canine.*  Fins — dorsal  spines  flexible,  having  filamentous 
terminations,  the  fin  is  as  high  as  the  body,  and  1/3  higher  than  the  second.  Pectoral  as  long  as  the  head. 

Caudal  rounded.  Scales — strongly  ctenoid.  Colours — chestnut,  with  thi-ee  rather  wide  transverse  mterorbital 
bands  :  between  the  eye  and  the  dorsal  fin  are  three  more  bands  which  cross  the  back,  and  four  or  five  more 
descend  fi-om  below  the  commencement  of  the  second  dorsal  fin  to  1/3  down  the  sides.  Three  bands  descend 
from  the  eye,  another  over  the  operclc  and  one  in  front  of  the  pectoral  fin.     Both  dorsal  fins  with  brown  spots. 

Eahitat. — Red  Sea  to  the  Andamans.  I  obtained  two  small  specimens  of  this  species  at  the  Andamans, 
the  one  figured  is  twice  life-size. 

32.    Gobius  magniloquus. 

B.  V,  D.  6  I  I,  P.  17,  V.  1/5,  A.  9,  C.  13,  L.  1.  38,  L.  tr.  10. 

Length  of  head  4^,  of  caudal  5^,  height  of  body  6|  in  the  total  length.  Eijes — diameter  3|  in  length 
of  head,  1/2  a  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Greatest  width  of  head  equals  half 
its  length :  its  height  equals  its  length  behind  the  eyes.  Snout  slightly  depressed.  Cleft  of  mouth  rather 
oblique,  commencing  opposite  the  lower  edge  of  the  eye,  lower  jaw  the  longer,  the  maxilla  reaches  to  below  the 
liiud  edge  of  the  eye.  Teeth — villiform,  outer  row  enlarged,  but  without  canines,  two  or  three  posterior  canines 
in  the  middle  line  above  the  symphysis  of  the  lower  jaw.  Fins — dorsal  spines  with  filamentous  terminations, 
and  2/3  as  high  as  the  body,  an  interspace  of  five  scales  between  the  bases  of  the  two  dorsal  fins :  last  dorsal 

rays  two-thii-ds  the  height  of  the  body,  and  reach  half  way  to  the  base  of  the  caudal.  Pectoral  as  long  as  the 

head  behind  the  eyes.  "Caudal  wedge-shaped.  Scales — ctenoid,  extending  forwards  to  opposite  the  hind  edge 
of  the  eyes,  where  there  exists  a  large  one  (as  in  an  Opldoceplialus')  and  15  rows  between  it  and  the  base  of  the 
first  dorsal  fin,  which  are  scarcely  smaller  than  those  on  the  body.  Opercles  scaled.  Colours — light  brown, 
covered  with  fine  black  dots  and  spots  on  the  scales.  A  dark  band  fi-om  the  eye  across  the  opercles.  A  dark 
spot  on  upper  edge  of  base  of  pectoral.     Dorsal  and  caudal  spotted  in  rows. 

Habitat. — Madras,  to  If  inches  in  length. 

33.    Gobius  planiceps. 

B.  V,  D.  6  I  i,  P.  17,  V.  1/5,  A.  9,  C.  13,  L.  1.  38,  L.  tr.  10. 

Length  of  head  A},  of  caudal  4f ,  height  of  body  4f  in  the  total  length.  Eyes — diameter  3J  in  length 
of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1|-  apart.  Head  broad  and  flattened  superiorly,  its  greatest 
width  equalling  its  length  behind  the  middle  of  the  eyes,  its  height  rather  less.  Cleft  of  mouth  oblique, 

commencing  opposite  the  upper  edge  of  the  eye,  the  maxilla  extends  to  below  the  middle  of  the  eye.  Teeth — 
villiform,  with  the  outer  row  enlarged,  no  canines.  Fins — dorsal  spines  2/3  the  height  of  the  body,  a  distance 
equal  to  four  scales  between  the  bases  of  the  two  dorsal  fins  :  last  dorsal  ray  divided  to  its  base,  and  nearly  as 
high  as  the  body.  Caudal  rounded.  Scales — ctenoid,  19  rows  before  the  first  dorsal  fin,  they  suddenly  become 
larger  below  the  second  dorsal  fin,  where  they  are  angular.  Colours — dark  brown,  every  scale  on  the  body  with 
a  dark  purplish  band  down  its  centre.  A  dark  spot  above  the  axiUa.  A  black  band  across  the  base  of  the 
pectoral.     Caudal  with  eight  angular  bars  of  spots. 

Hahitat. — Madras,  up  to  IJ  inches  in  length. 

34.    Gobius  sadanundio,  Plate  LXIII,  fig.  10. 

Ham.  Buch.  Fish.  Ganges,  pp.  56,  366  ;  Bleeker,  Verb.  Bat.  Gen.  xxv,  Beng.  en  Hind.  p.  102,  t.  2,  f .  2 ; 
Giinther,  Catal.  iii,  29. 

Oontoo-mossal,  Mugh.  (Akyab.) 

B.  V,  D.  6  I  I,  P.  19,  V.  i  A.  I,  C.  15,  L.  1.  28-30,  L.  tr.  8. 

Leng'th  of  head  4 J,  of  pectoral  4,  of  caudal  5  to  6,  height  of  body  4i-  to  5,  of  first  dorsal  up  to  3,  of  second 
dorsal  and  anal  each  5'  to  6  in  the  total  length,  i/^es— diameter  from  1/3  to  2/7  of  the  length  of  head,  1/4  to 
1/2  a  diameter  from  the  end  of  the  snout,  and  li  apart.  Greatest  width  of  head  equals  its  length  excluding 
the  snout,  and  its  height  is  a  little  more.  ]\louth  almost  horizontal,  cleft  commencing  opposite  the  lower  edge 

of  the  eye  :  jaws  of  equal  length.  The  maxilla  reaches  to  below  the  middle  or  last  third  of  the  orbit.  Teeth— 
villiform,  without  canines,  outer  row  in  premaxillaries  enlarged.  Fins— tho  second  and  third  dorsal  spines 

elongated,  filamentous:  four  rows  of  scales  between  the  two  dorsal  fins,  the  bases  of  which  are  1  diameter  of 

the  orbit  apart ;  aljout  10  rows  anterior  to  the  base  of  the  first  dorsal  fin.  Caudal  rounded.  Scales — ctenoid, 
eight  rows  between  the  origin  of  the  second  dorsal  and  anal  fins  :  they  exist  on  the  opercles  and  are  extended 

on  the  head  to  between  the  eyes,  on  the  cheeks  they  are  rudimentary.     Colours — olive,  with  very  large  deep 

*  If  this  fish  attains  any  size  the  probability  is  that  a  posterior  lateral  canine  -n-ill  be  present  in  the  lower  jaw,  judging  from  the 
dentition  in  specimens  of  other  species  of  the  same  size  and  what  exists  when  they  become  large. 
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black,  wliite-edged  blotches  scattered  over  the  body :  first  dorsal  black,  with  a  white  ring  on  its  last  three  rays  : 
second  dorsal  with  two  rows  of  black  spots  along  its  base,  and  a  third  of  white  dots  along  its  centre.  Ventral 

))lack  in  the  centre,  and  ha%'ing  orange  edges.  Anal  dark  olive,  margined  with  black.  Caudal  with  numerous 
fine  black  dots. 

Habitat. — Mouths  of  the  Ganges,  and  along  the  Chittagong  and  Burmese  coasts,  attaining  at  least 
3  inches  in  length. 

35.    Gobius  melanosoma,  Plate  LXIV,  fig.  1,  (f). 

Bleeker,  Ceram.  ii,  -p.  703  ;  Peters,  Monats.  Ak.  Berlin,  1868,  p.  265. 
Gohitis  gohtodon.  Day,  Proc.  Zool.  Soc.  1869,  p.  616. 
Paragohiodoii  nielaiwsoma,  Bleeker,  Gobioides,  1874,  p.  21. 

B.  V,  D.  6  I  1,  P.  21,  V.  1/5,  A.  10,  C.  15,  L.  1.  22-25,  L.  tr.  8-9. 

Length  of  head  3  to  3j,  of  caudal  5,  height  of  body  3^  in  the  total  length.  Eijes — diameter  3|  in  length 
of  head,  1/2  to  2/3  of  a  diameter  from  end  of  snout,  and  1^  diameters  apart.  Form  of  body  elevated  and 
compressed.  Anterior,  portion  of  head  and  jaws  covered  with  warty  tubercles  and  fine  hairy  barbels. 
Cleft  of  mouth  very  oblique,  commencing  opposite  the  middle  of  the  eyes  :  the  maxilla  reaching  to  below  the 
front  margin  of  the  eyes.  Height  of  head  equals  its  length  without  the  snout.  Teeth — villiform,  with 
one  or  two  posterior  canines  above  the  symphysis  of  the  lower  jaw.  Fins — first  dorsal  somewhat  higher  than 
the  second,  but  not  quite  half  of  that  of  the  body,  the  last  dorsal  ray  reaches  rather  above  half-vpay  to  the  base 
of  the  caudal.  Pectoral  as  long  as  the  head  excluding  the  snout  :  ventral  reaches  half-way  to  the  anal. 
Caudal  rounded.  Scales — ctenoid,  extending  forwards  to  opposite  the  middle  of  the  first  dorsal  fin,  eight  or 
nine  rows  between  the  bases  of  second  dorsal  and  anal.  Colours — brownish,  the  head  may  be  light-coloured  : 
dorsal,  anal,  and  caudal  very  dark,  ventrals  nearly  black  having  a  reddish  edge,  caudal  reddish. 

Habitat. — Andamans  and  Nicobars  to  the  Malay  Archijjelago.  It  appears  to  be  a  small  species,  the  one 
figured  (from  the  Andamans)  i,s  twice  the  natural  size. 

36.    Gobius  nunus. 

Ham.  Buch.  Fish.  Ganges,  pp.  64,  366 ;  Cuv.  and  Val.  xii,  p.  138. 

B.  V,  D.  5  I  i  P.  17,  V.  1/5,  A.  9,  C.  15,  L.  1.  30,  L.  tr.  7. 

Length  of  head  4J,  of  caudal  5,  height  of  body  5  in  the  total  length.  Eijes — small,  in  the  anterior  part 
of  the  head,  1  cUameter  from  end  of  snout.  Greatest  width  of  bead  equals  its  height  and  half  its  length. 
Cleft  of  mouth  very  oblique,  lower  jaw  the  longer,  the  maxilla  reaches  to  below  the  hind  edge  of  the  eye. 
Teeth — external  row  in  lower  jaw  enlarged,  the  outer  tooth  being  rather  recurved.  Fins — first  dorsal  spines 
with  filamentous  prolongations  :  caudal  wedge-shaped.  Scales — ctenoid,  extended  to  over  head  and  cheeks,  ten 
rows  before  the  dorsal  fin.  Colours — reddish-brown  with  seven  black  belts,  the  first  through  the  eye,  the  second 
ovCT  the  opercles,  and  five  more  down  the  body,  the  last  being  at  the  root  of  the  caudal  fin,  these  bands  are 
extended  on  to  the  vertical  fins. 

Habitat. — River  Hooghly,  also  Burma  ;  the  one  described  is  hardly  an  inch  in  length,  and  was  captured 
by  the  late  Dr.  Stoliczka  ia  a  freshwater  stream,  near  Moulmein. 

Genus,  2 — Gobiodon,  Bleeker. 

Gill-openings  of  moderate  width.  Body  oblong  and  compressed :  head  large.  Teeth  conical  and  fixed :  a 
pair  of  posterior  canines  generally  present  near  the  sympihysis  of  the  loiver  jaiv.  Two  dorsal  fins,  the  first  ivith  si.v 
spines  and  united  at  its  base  to  the  second ;  ventrals  united.     Scales  absent. 

SYNOPSIS  OF  SPECIES. 

1.  Gobiodon  qidnque-strigatus,  D.  6  |  yuiTT'  ̂ -  b^'u"'  Eyes  1  to  \\  diameters  from  end  of  snout.  Two 
small  posterior  canines  above  symphysis  of  lower  jaw.  Head  with  five  vertical  orange  strijjes  :  two  or  three 
similar  bands  or  rows  of  blotches  on  the  body.     Andamans  to  the  Malay  Archipelago. 

2.  Gobiodon  erythrospilus,  D.  6  |  ro'yT,  A.  i.  Eyes  less  than  1  diameter  from  end  of  snout.  Two  small 
posterior  canines  above  symphysis  of  lower  jaw.  Brown,  with  black  fins.  Ceylon,  Andamans,  Nicobars,  to  the 
Malay  Archipelago. 

3.  Gobiodon  citrimis,  D.  6  |  yV>  ̂ -  o'  Eyes  3/4  of  a  diameter  from  end  of  snout.  An  inner  enlarged  row 
of  teeth  in  the  lower  jaw,  and  a  posterior  lateral  recurved  canine.  Four  blue  black-edged  vertical  streaks  on 
the  head  and  before  the  base  of  the  pectoral  fin  :  a  similar  band  along  the  bases  of  dor.sal  and  anal  tins.  Red 
Sea,  Andamans,  and  Nicobars. 

1.    Gobiodon  quinque-strigatus. 

Gobius  quinque-strigatus,  Cuv.  and  Val.  xii,  p.  134 ;  not  Bleeker,  Blenn.  en  Gob.  p.  29,  and  Solor.  p.  82. 
Gobiodon  quinque-strigatus,  Bleeker,  Gobioideorum,  1874,  p.  17,  not  Boero,  p.  408  ;  Giinther,  Catal.  iii,  p.  87. 
Gobius  and  Gabion  erythrophaios,  Bleeker,  Gob.  p.  29,  and  Boero,  p.  409  (part.) 
Gobius  Ceramensis,  Bleeker,  Ceram.  p.  704. 

D-  6  I  To'-TT,  P-  19.  V.  1/5,  A.  3^.  C.  16. 

Length  of  head  1/4,  of  caudal  1/5,  height  of  body  1/3  to  2/7  of  the  total  length.     Eyes — diameter  1/4  to 
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1/5  of  length  of  head,  1  to  li  diameters  from  end  of  snout,  and  1  apart.  Body  elevated  and  strongly  compressed. 

Cleft  of  mouth  commences  opposite  the  lower  edge  of  the  orbit :  the  maxilla  reaches  to  below  the  first  third  of 

the  eye.  Head  as  high  as  long,  its  anterior  profile  parabolic.  No  tubercles  on  forehead.  Teeth — two 

large  posterior  canines  above  the  symphysis  of  the  lower  jaw.  Fins — first  dorsal  only  half  as  high  as  the 
second,  which  latter  equals  the  length  of  the  head  behind  the  middle  of  the  eyes.  Pectoral  as  long  as  the  head. 

Ventrals  reach  1/3  of  the  way  to  the  anal.  Caudal  rounded.  Colours — head  with  five  vertical  orange  stripes  : 

two  irregular  bands  of  the  same  colour  pass  along  the  body,  breaking  up  into  blotches,  and  a  row  of  spots  exists 

along  the  posterior  third  of  the  body,  sometimes  there  is  a  black  spot  at  the  tip  of  the  opercle.  In  my 

sjjecimens,  which  have  been  only  five  or  six  years  in  spirit,  the  colours  have  almost  entirely  faded.  Those 
described  were  observed  in  the  recently  captured  fish. 

ifaiita^.— Audamans  and  Nicobars,  to  2J-  inches  in  length  :  is  also  found  in  the  Malay  Archipelago. 

2.     Gobiodon  erythrospilus. 

Gohms  quinqiiestrirjatus,  Bleeker,  Gob.  p.  29,  and  Sulor,  p.  82  (not  C.  and  V.) 
Gobiodon  Ceramensis,  Giinther,  Catal.  iii,  p.  88  (not  Bleeker). 

Gobiodon  enjthrosjril'us,  Bleeker,  Gobioid.  1871^,  p.  22. 

D.  6  1  toItt,  p.  19,  V.  1/5,  A.  i  C.  15. 

Length  of  head  4^  to  4|,  of  caudal  5,  height  of  body  3  to  3|  in  the  total  length.  Bi/es— diameter  3\  in 

length  of  head,  less  than  1  "diameter  from  end  of  snout,  and  1/2  to  2/3  of  a  diameter  apart.  Head 
compressed,  as  high  as  long.  Cleft  of  mouth  slightly  oblique,  the  maxilla  reaches  to  below  the  middle  of  the 

eyes.  No  tubercles  on  forehead.  Teeth — two  small  posteiior  canines  above  the  symjjhysis  of  the  lower  jaw. 

Fins — in  some  specimens  the  first  dorsal  spine  is  somewhat  produced,  otherwise  the  two  dorsal  fins  are  of  about 

the  same  height  or  half  of  that  of  the  body.  Pectoral  as  long  as  the  head.  Ventral  reaches  1/3  of  the  way  to 

the  anal.  Caudal  rounded.  Colours— hodj  brow^n,  covered  with  small  black  spots,  tins  blackish.  Caudal 
sometimes  with  a  white  base,  or  entirely  white. 

Habitat. — Ceylon,  Andamans,  Nicobars,  to  the  Malay  Ai'chipelago. 
3.     Gobiodon  citrinus,  Plate  LXIV,  fig.  2. 

Gobius  citrirms,  Riipp.  N.  W.  Fische,  p.  139,  t.  xxxii,  f.  4. 

Gobi^lS  coryphceiuda,  Blyth,  P.  A.  S.  of  B.,  1858,  p.  272  (?  Cuv.  and  Val.  xii,  p.  131.) 
Gobiodon  citrinus,  Giinther,  Catal.  iii,  p.  87;   Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  40. 
Pseudogobiodon  citrinus,  Bleeker,  Gobioides,  1874,  p.  21. 

D.  G  1  ̂,  P.  20,  V.  1/5,  A.  J^,  C.  13. 

Length  of  head  4,  of  caudal  4^,  height  of  body  3  to  3|  in  the  total  length.  i?;/ra— diameter  3.\  in  length 

of  head,  3/4  of  a  diameter  from  end" of  snout,  and  also  apart.  Cleft  of  mouth  slightly  oblique,  commencing 
anteriorly  opposite  the  lower  edge  of  the  eye.  Teeth — in  a  single  row  in  the  upper  jaw :  a  posterior  enlarged 

row  in  the  lower  jaw,  the  external  of  which  is  a  lateral  recvirved  canine.  Fins — dorsals  of  about  the  same 

height,  and  equalling  the  length  of  the  head  excluding  the  snout,  the  last  rays  of  the  second  dorsal  and  anal 

almost  reach  the  base  of  the  caudal.  Pectoral  as  long  as  the  head.  Ventral  reaches  half  way  to  the  anal. 

Caudal  rounded.  Colours — yellow,  a  blue  black-edged  horizontal  streak  goes  along  the  bases  of  the  dorsal  and 

anal  fins,  in  some  specimens  higher  than  in  others :  there  are  four  similar  vertical  bands,  two  descending  from 

the  eye,  one  from  the  summit  oi  the  head  to  the  opercles,  and  a  fourth  in  front  of  the  pectoral  fins.  A  black 
spot  at  the  posterior  extremity  of  the  opercle. 

Eabitat.—'RQA  Sea,  Andamans,  and  Nicobars.     The  specimen  figured  (life-size)  is  from  the  Andamans. 

Genus,  2 — SiCTDiUJi,*  Cuv.  and  Val. 

Sicyopterus,  Oill  ;  CottjJojms,  Guich. ;  Sicydiojis  and  Microsicydium,  Bleeker. 

Branchiostegals  four :    'pseudobranchioi,    a   slit   behind  the  fourth   fjill:    g ill-openings   of    moderate   ividth. 

*  Blocker  in  his  revision  of  the  Gobioides,  1874,  has  ; — 
SicTDiiKi.    Moveable  teeth  in  the  gums  and  lips. 

a.  Two  rows  of  teeth  in  each  jaw. 

1.  Tridentiger,  Gill.     Inner  row  of  teeth  elongated,  curved,  the  outer  having  their  apices  dilated  and  tricuspidate. 

b.  Teeth  in  the  premaxillaries  in  a  crowded  row  :  two  rows  in  the  lower  jaw,  the  Older  of  which  is  fine  aiul  moveable. 

2.  Sicydium,  Val.     Teeth  in  premaxillaries  pointed  and  curved  :  in  the  lower  jaw  the  inner  row  is  conical  and  very 
uneejual.     Barbels  on  the  lower  jaw. 

3.  Sicyoijterus,  Gill.     Inner  row  of  teeth  in  lower  jaw  pointed,  curved,  and  wide  apart.     No  barbels  on  lower  jaw. 

"a.  Sioiopterm,  Gill.     Teeth  in  pveraaxillaries  pointed,  their  apices  neither  compressed,  swollen,  nor  incised. 
/3.  Coiylopus,  Guich.     Teeth  in  premaxillaries  having  their  apices  compressed,  dilated,  and  bilobed. 
y.  Sicydiops,  Bleeker.     Teeth  in  premaxillaries  with  their  apices  compressed  and  dilated. 

4.  Microsiciiditim,  Bleeker.     Teeth  in  premaxillaries  with  their  apices  compressed  and  obtuse  :  inner  row  of  teeth  in 
the  lower  jaw  small  and  of  equal  size.     No  scales  on  head  or  anterior  portion  of  body. 

c.  Teeth  in  a  single  row  in  either  jaw.     Scaleless. 

5.  Lentipes.  C,unther=Sicyogaster,  Gill.    Front  teeth  in  premaxillaries  tricuspidate,  lateral  ones  simple  :  all  simple in  the  lower  jaw. 
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Jlody  sub-cylindrical.  Eyes  of  randerate  size.  Ujil^er  jaiv  rather  prominent,  cleft  of  mouth  nearhj  horizontal. 

Teeth  in  the  upper  jato  small,  -in  one  row,  mostly  implanted  in  the  gmns,  and  as  a  rule  moveable,  their  apices  may 

be  compressed  and  dilated  or  bilohed :  in  the  lower  jaiv  they  are  in  one  or  two  rows,  if  tvm  the  outer  is  fine  and 

moveable.  Two  dorsal  fins,  the  first  -with  six  flexible  spines  :  the  caudal  not  united  to  the  dorsal  or  the  anal :  ventrals 

united,  forming  a  disk,  which  is  more  or  less  adherent  to  the  abdomen.  Scales  ctenoid,  of  varying  size. 
Air-vessel  absent. 

Geographical  distribution. — This  genus  lias  a  wide  range  in  fresh  and  brackish  waters,  having  been 

captured  in  the  Mauritius,  Bourbon,  Burma,  to  the  Malay  Ai-chipelago  and  beyond ;  also  in  the  West  Indies. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Sicydium fasciatum,  D.  6  |  -jV>  ̂ -  H'  ̂ -  1-  '^'''  ̂ -  *'■•  1'-*-     Brown,  banded,  spotted,  and  with  dark  fins. 
Burma. 

1.    Sicydium  fasciatum,  Plate  LXIV,  fig.  7. 

B.  iv,  D.  6  I  tW,  P- 1^.  V-  6,  A.  11,  C.  13,  L.  1.  67,  L.  tr.  19. 

Lenoih  of  head  5^,  of  caudal  5|,  height  of  body  5|  in  the  total  leng-th.  Eyes — diameter  2/9  of 

length  of  head,  nearly  \\  diameters  from  end  of  the  snout,  and  If  apart.  Body  subcylindrical :  head  rather 

flattened  superiorly,  and  broader  than  high,  its  breadth  being  equal  to  its  length  without  the  snout.  Cleft  of 

mouth  horizontal,  extending  to  below  the  centre  of  the  orbit :  lips  ratker  thick  :  snout  overhanging  the  mouth. 

No  barbels.  Teeth — in  the  upper  jaw  small,  and  implanted  in  the  gums  in  a  single  row :  the  inner 

row  in  the  lower  jaw  large,  conical,  recurved,  some  distance  apart,  there  being  two  canines  near  the  symphysis, 

also  a  minute  row  of  sharp  ones  on  the  lower  lip.  Fins — dorsal  spines  rather  filiform,  and  projecting  beyond 

the  membrane,  being  3/4  as  high  as  the  body  beneath,  and  1/3  higher  than  the  second  dorsal.  Pectorals 

nearly  as  long  as  the  head  :  ventrals  short,  forming  a  complete  di,sk,  and  not  reaching  half-way  to  the  anal  fin, 

which  latter  is  beneath  the  soft  dorsal  but  lower  than  it.  Caudal  rounded.  ScnZes— strongly  ctenoid,  somewhat 

iiTegularly  arranged,  they  extend  forwards  nearly  as  far  as  the  eyes  :  those  anterior  to  the  dorsal  fin  (about  30 

rows)  and  also  in  front  of  the  anal,  smaller  than  the  others,  and  more  or  less  cycloid.  None  on  opercles  or 

cheeks.  Co/<jy(»'.s— reddish-brown,  with  about  six  vertical  darker  bands  on  the  body  wider  than  the  ground 

colour :  there  are  also  some  dark  spots  :  its  under  siu-face  is  dirty  yellowish-brown.  Fins  nearly  black,  with  a 

light,  nearly  white,  edge. 

This  Sicydium  or  Sicyopterus,  Gill,  is  the  most  westerly  species  I  am  aware  of  on  the  continent  of  Asia. 

Habitat. — Burma,  to  2^  inches  in  length,  the  specimen  figured  is  life-size. 

Genus,  3 — Apocktptes,*  Guv.  and  Val. 

Branchiostcgals  four:  pseudobranchice  rudimentary:  gill-openings  of  moderate  width.  Body  elongated. 

Teeth  conical  in  a  single  fixed  rotv  in  either  jaw,  with  usually  a  pair  of  canines  in  the  lower,  and  above  the  symphysis 

posterior  to  the  fixed  row:  sometimes  canines  in  the  ujiper  jaw.  The  first  portion  of  the  dorsal  fin  containing 

five  or  six  fiexihle  spines,  and  either  distinct  from  or  continuous  with  the  soft  portion,  which  is  similar  to  the  anal. 

Ventrals  united,  forming  a  disJc,  and  only  attached  by  their  bases.  Scales,  when  present,  small,  becoming  larger 

posteriorly. 

Geographical  distribution.— Coasts  of  India,  Burma,  Andamans,  and  tlirough  the  Malay  Archipelago. 

They  ascend  estuaries  and  rivers,  sometimes  even  above  tidal  influence. 

SYNOPSIS  OF  SPECIES. 

1.  Apiocryptes  serperaster,  D.  6  |  27,  A.  27,  L.  1.  C5-70,  L.  tr.  20.  Wbitish,  with  gray  vertical  bands. 
Seas  of  India  and  China. 

2.  Apocryftes  rictuosus,  D.  6  |  24-27,  A.  25-29,  L.  1.  ca.  75.  Gray,  with  ill-defined  oblique  bands  passing 

down  from  the  back  :  usually  a  black,  yellow-edged  ocellus  on  last  dorsal  rays.     Seas  and  estuaries  of  India. 

3.  Apocryptes  Bleeheri,  D.  6  |  22"'-25,  A.  22-23,  L.  1.  50-S5,  L.  tr.  13.  Gray,  with  bro^vn  spots  or  blotches 
along  the  sides.     Pectorals  dark,  with  a  light  edge.     Seas  of  India  to  the  Malay  Archipelago. 

4.  Apocryptes  batoides,  D.  6  |  23,  A.  23.     Teeth  pointed.    Head  1/2  as  wide  as  long.    Grayish.    Moulmein. 

5.  Apocryptes  lanceolatus,  D.  5  |  31-32,  A.  29-30.  Greenish  superiorly,  with  numerous  brown  spots  and 

bands,  dorsal  and  caudal  spotted  and  baiTed.     Seas  of  India  to  the  Malay  Archipelago. 

6.  Apocnjptes  dsntatus,  D.  5  |  32,  A.  31.  Said  to  have  larger  teeth  than  A.  lanceolatus.  Coromandel coast. 

*  Bleeker's  Apocrtptini  consists  of  Gobies  possessing  a  single  row  of  teeth  in  either  jaw,  those  in  the  mandibles  being 
sub-horizontal,  with  two  erect  posterior  canines  above  the  symphysis. 

I.  Apocrtptei —  .  .     »,       , 
1.  Apoci-yptodon,   Bleeker.      Teeth  in  preniaxillaries    partly  truncated,   partly  sharp  canines  :    in  the    lower  jaw truncated  or  bilobed.  . 

2.  Faravocryptes,  Bleeker.     Teeth  subulate  and  sharp  in  both  jaws,  partly  canines  in  preniaxillaries. 

3.  Apocryptes,  Val.=  Got)i!e;i(es.  Swains.    Teeth  in  both  jaws,  with  their  apices  incised  :  no  canines  in  the  prcm.ixillarics. 

4.  Fseudapocryptes,  Bleeker.    Teeth  in  both  jaws  with  their  apices  obtuse,  swollen,  not  incised  :  no  canines  in  the 

preniaxillaries. ^   Q   ̂  
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7.  Apocnjptes  lata,  D.  5  |  21-22,  A.  23.  Teeth  notelied.  Head  2/3  as  wide  as  lung.  Light  greenish, 

-n-ith  ill-defined  vertical  bands.     Orissa  and  lower  Bcng-al,  within  tidal  reach. 

1.  Apocryptes  serperaster,  Plate  LXVI,  fig.  2. 

Richardson,  Ich.  China,  -p.  206  ;  Giinther,  Catal.  iii,  p.  82. 

B.  iv,  D.  6  I  27,  P.  21,  V.  1/5,  A.  27,  C.  13,  L.  1.  65-70,  L.  tr.  20. 

Length  of  head  6j,  of  caudal  5,  height  of  tody  7  in  the  total  length.  J?;/es— diameter  4i  to  5  in  length 
of  head,  1  to  li  diameters  from  end  of  snout,  and  1/4  of  a  diameter  apart.  Snout  obtuse,  convex.  Lower  jaw 

sliii-htly  the  longer.  Cleft  of  mouth  oblique,  the  maxilla  reaching  to  below  the  hind  edge  of  the  eye.  Greatest 

width  of  head  equals  its  height,  and  its  height  its  length  behind  the  eye.  2'ee</i— villiform  in  the 
upper  jaw,  with  an  outer  enlarged  row  directed  downwards  of  from  four  to  eight  on  either  side  of  the 

symphysis  of  the  upper  jaw  :  in  a  single  row  in  the  lower  jaw  of  teeth  directed  outwards,  and  a  single  or  a  pair 

of  laro-c  canines  internally  above  the  symphysis.  F'uis — dorsal  fins  not  continuous,  the  first  twice  as  high  as 
the  second,  its  spines  weak  and  having  filamentous  terminations,  the  last  dorsal  ray  reaches  to  beyond  the 
commencement  of  the  caudal  fin.  Pectoral  as  long  as  the  head  excluding  the  snout.  Ventrals  not  having  a 

posterior  attachment  to  the  abdomen  and  reaching  as  far  as  the  pectorals  extend.  Anal  commences  under  the 
vertical  from  the  second  ray  of  the  dorsal,  which  fin  it  resembles,  but  is  slightly  lower.  Caudal  lanceolate. 

;^cales — over  body  and  head,  excluding  the  interorbital  space,  snout,  and  jaws,  the  smallest  are  between  the 

occiput  and  fourth  dorsal  spine,  and  anteriorly  to  a  line  drawn  from  thence  to  the  base  of  the  anal  fin,  posterior 

to  this  they  are  in  regular  rows  :  they  are  much  larger  in  the  hinder  portion  of  the  body,  there  being 

only  six  rows  between  the  last  dorsal  ray  and  base  of  anal  fin.  Colours — of  a  dull  greenish  along  the  upper 
surface  of  the  head  and  back,  becoming  dull  white  on  the  sides  and  abdomen :  five  or  six  irregular  bands  pass 

from  the  back  to  half-way  down  the  sides.  A  narrow  gray  band  along,  the  lower  thii-d  of  both  dorsals,  which 
are  also  dark  externally.  Caudal  gray,  with  a  Ught  yellowish  outer  edge.  Pectoral  gray,  with  its  upper  and 

five  lower  rays  yellowish  white.  Anal  with  a  narrow  gray  band  along  its  centre,  its  outer  edge  dark,  and  its 
last  rays  nearly  black. 

Hahitat. — Seas  and  estuaries  of  India  and  China.  The  specimen  figured  (life-size)  is  from  iladras,  where 
it  is  not  rare  up  to  five  or  six  inches  in  length. 

2.    Apocryptes  rictuosus. 
Cuv.  and  Val.  xii,  p.  151  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  1-43  ;  Giinther,  Catal.  iii,  p.  82  ;  Day,  Fish. 

Malabar,  p.  113. 

B.  iv,  D.  6  1  24-27,  P.  20,  V.  1/5,  A.  2-5-29,  C.  13,  L.  1.  ca.  75. 

Length  of  head  7|,  of  caudal  3,  height  of  body  11  to  13  in  the  total  length.  JJy&s— diameter  1/6  to  1/7 
of  leng'th  of  head,  about  1  diameter  from  end  of  snout,  and  1/3  of  a  diameter  apart.  Greatest  width  of  head 

equalshalf  its  length  and  its  height  equals  its  length  behind  the  eyes.  Snout  rather  obtuse,  lower  jaw  a  Httle 

the  lono-er,  cleft  of  mouth  deep,  extcndino-  at  least  1  diameter  of  the  eye  beyond  the  hind  edge  of  orbit.  Tedli — 
from  20  to  28  pointed  ones  in  either  ramus  of  the  lower  jaw,  the  most  external  of  which  is  recurved  :  a  rather 

large  number  also  of  pointed  ones  in  the  upper  jaw  :  a  pair  of  small  canines,  internally,  above  the  symphysis  of 

the'" lower  jaw.  Fins — dorsals  continuous  at  their  bases,  spines  of  first  dorsal  with  filamentous  prolongations, but  not  much  higher  than  the  second  dorsal :  last  dorsal  ray  extends  to  as  far  as  the  base  of  the  caudal. 

Pectoral  as  long  as  the  head  excluding  the  snout,  and  of  equal  length  with  the  ventral.  Anal  cornmences  on 

the  vertical  below  the  second  or  third  dorsal  ray.  Caudal  pointed  and  very  elongate.  Scales— in  ii-regular 

rows,  very  small  anterior  to  the  dorsal  fin,  becoming  larger  posteriorly.  Colours — grayish,  lighter  towards  the 
abdomen,  with  badly  defined  oblique  bands  passing  downwards  and  forwards  from  the  base  of  the  dorsal  fin  half 

way  to  the  abdomen.  Ventral  whitish.  Pectoral,  anal,  first  and  second  dorsal  whitish,  externally  stained  with 

gray,  sometimes  spotted  with  brown  :  usually  a  black  spot  surrounded  by  a  yellow  ring  on  the  last  few  dorsal 
rays.     The  inside  of  the  mouth  with  black  spots. 

Habitat. — Seas  and  estuaries  of  India,  attaining  7  inches  in  length. 

3.    Apocryptes  Bleekeri,  Plate  LXIV,  fig.  3. 

Apocryptes, Madureiisis,  Day,  Proc.  Zool.  Soc.  1873,  p.  109  (not  Blecker,  Blenn.  en  Gob.  p.  35;  Giinther, 
Catal.  iii,  p.  84). 

B.  iv,  D.  6  I  22-25,  P.  19,  Y.  1/5,  A.  22-23,  C.  13,  L.  I.  55-60,  L.  tr.  13. 

Length  of  head  4^  to  5,  of  caudal  5  to  5|,  height  of  body  7  to  8  in  the  total  length.  Eyes — diameter 
1/5  to  1/6  of  length  of  head,  1  to  IJ  tliameters  from  end  of  snout,  and  1/2  a  diameter  apart:  interorbital  space 
concave.  Gi-eatest  width  of  head  equals  half  its  length,  and  its  height  equals  its  length  behind  the  eyes.  Snout 
somewhat  compressed,  jaws  of  about  equal  length,  cleft  of  month  nearly  horizontal :  the  maxilla  reaches  to  about 
the  length  of  one  or  two  diameters  of  the  orbit  behind  the  posterior  edge  of  the  eye :  extent  of  the  gape  1/4  less 
than  that  of  the  cleft.  Teeth — 25  to  3U  teeth  notched  at  their  extremities  in  the  anterior  half  of  the  lower  jaw 

on  either  side  :  15  or  20  pointed  ones  on  either  side  of  the  premaxillaries  extending  further  backwards  than  m 

the  mandibles,  whilst  they  are  not  placed  so  closely  together.  Fins — first  dorsal  higher  than  the  second,  and 
equal  from  2/3  to  the  height  of  the  botly,  the  membrane  of  the  first  dorsal  extends  to  the  commencement  of  the 
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second,  which  latter  fin  is  higher  than  the  anal.  Pectoral  as  long-  as  the  head  without  the  snout :  ventral 
I'eaches  nearly  half  way  to  the  anal.  Caudal  pointed.  Scales — cycloid  and  arranged  in  regular  rows,  largest  in 
the  posterior  portion  of  the  body,  they  are  extended  on  to  the  head  and  cheeks,  13  rows  between  the  origin  of  the 

second  dorsal  and  anal  fins.  Colours — grayish  or  olive  brown,  with  five  light  brown  spots  along  the  sides, 
usually  forming  bands  over  the  back  :  numerous  fine  dots  over  the  head  and  body.  Pectoral  deep  olive  or 
nearly  black,  with  a  white  lower  edge.  First  dorsal  mostly  with  a  dark  mark  in  its  upper  fourth  between  its 
third  and  fifth  spines.     Second  dorsal  and  caudal  with  some  rows  of  fine  dots.     Ventrals  white. 

From  the  description  it  appeared  to  me  that  this  species  might  be  identical  vnth.  A.  ghjpMdodon,  Bleeker, 
but  Dr.  Bleeker  observes  that  the  figure  has  a  physiognomy  very  different  from  Apocnjpiodon  fjhjphidodon, 
Bleeker.     I  therefore  propose  naming  it  after  that  learned  iclithyologist. 

Variety. — Without  scales  on  the  head,  an  ocellus  at  end  of  soft  dorsal  fin,  and  last  third  of  anal  with  a 
gi-ay  band  along  its  base. 

Habitat. — Seas  of  India  to  the  Malay  Ai'chipelago,  attaining  at  least  -i  inches  in  length.  The  one  figured 
(life-size)  is  from  Madras. 

4.    Apocryptes  batoides,  Plate  LXVI,  fig.  3." 
B.  iv,  D.  6  I  23,  P.  21,  V.  1/5,  A.  23,  C.  13. 

Length  of  head  65,  of  caudal  3f ,  height  of  body  12  in  the  total  length.  Eyes — high  up,  diameter  6i  in 
length  of  head,  2  diameters  fi-om  end  of  snout,  and  3/4  of  a  diameter  apart.  Greatest  width  of  head  equals  its 
height  or  1/2  its  length.  Cleft  of  mouth  nearly  horizontal :  upper  jaw  slightly  the  longer  :  width  of  the  gape 
exceeds  that  of  the  cleft :  the  maxilla  reaches  to  below  the  front  edge  of  the  eye.  Teeth — eight  to  ten  pointed 
ones  on  either  side  of  both  jaws,  none  are  notched,  whilst  all  are  of  a  brown  colour,  two  moderately  sized 

posterior  canines  in  the  lower  jaw.  Uns — the  two  dorsals  of  about  the  same  height,  and  equal  to  that  of  the 
body.  Pectoral  half  as  long  as  the  head :  ventral  reaches  half  way  to  the  anal.  Caudal  lanceolate.  Scales — 
cycloid,  large  and  small  ones  intermixed,  becoming  largest  posteriorly,  they  are  extended  on  to  the  head. 
Colours — gi-ayish  along  the  back,  becoming  whitish  below  :  fins  without  marks. 

This  species  reminds  one  of  A.  hato,  which  however  has  notched  teeth,  whereas  A.  batoides  has  sharp 
ones,  or  Parapocnjptes,  Bleeker. 

Habitat. — Moulmein,  where  the  example,  10  inches  long,  was  obtained. 

5.    Apocryptes  lanceolatus,  Plate  LXIV,  fig.  5. 
Eleotris  lanceolata,  Bl.  Schn.  p.  G7,  t.  15. 
Gobius  changua,  Ham.  Bnch.  Fish.  Ganges,  pp.  41,  3G5,  pi.  5,  f.  10. 
Apocryptes  changua,  Cuv.  and  Val.  xii,  p.  145 ;  Bleeker,  Blenn.  en  Gob.  pp.  5,  36. 
Scartelaos  calliurus,  Swains.  Fishes,  ii,  p.  280. 
Apocrypjtes  lanceolatus.  Cantor,  Catal.  p.  187 ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  143 ;  Giinther,  Catal.  iii, 

p.  80  ;  Kner,  Novara  Fische,  p.  180. 
Pseudapocryptes  lanceolatus,  Bleeker,  Gobioides,  1874,  p.  40. 
Nullah  ramah,  Tel. 

B.  iv,  D.  5  I  31-32,  P.  21,  V.  1/5,  A.  29-30,  C.  11. 

Length  of  head  7  to  7^,  of  caudal  4^  to  6^,  height  of  body  7  to  9  in  the  total  length.  Eyes — diameter 
1/6  to  1/7  of  length  of  head,  1^-  diameters  from  the  end  of  snout,  and  1  apart.  Greatest  wddth  of  head  equals 
half  or  more  than  half  of  its  length,  and  its  height  3/5  of  its  length.  Jaws  of  nearly  equal  length  anteriorly,  the 
maxilla  reaches  to  beneath  the  middle  or  hind  edge  of  the  orbit.  Teeth — of  moderate  size  in  the  upper  jaw,  with 
blunt  free  extremities  as  if  cut  off,  or  else  slightly  swollen  ;  those  in  the  lower  jaw  horizontal,  occasionally  the 

outer  one  is  slightly  recui-ved  and  a  little  enlarged  :  a  pair  of  posterior  canines  above  the  symphysis.  Fins — the 
membrane  of  the  first  dorsal  fin  scarcely  reaches  to  the  base  of  the  second  dorsal,  the  two  fins  of  about  the  same 
height  and  equal  to  half  that  of  the  body.  Pectoral  two-thirds  as  long  as  the  head  :  ventral  reaches  about  1/3 
of  the  way  to  the  anal.  Caudal  lanceolate.  Scales — minute,  becoming  most  distinct  in  the  posterior  portion  of 
the  body.  Colours — duU  greenish  superiorly,  with  numerous  fine  brown  spots  and  usually  many  dark  bands 
descend  from  the  back  towards  the  abdomen  :  dorsals  with  several  rows  of  fine  spots  :  caudal  barred  in  a  few  or 

many  rows  as  observed  in  Gobius  giuris,  and  this  seems  the  form  figured  amongst  Sir  W.  Elliot's  drawings  of 
Fishes  of  India  named  by  Jerdon  Apocrypjtes  dentatus  ? 

Habitat. — Seas  of  India  to  the  Malay  Ai-chipelago  ;  attaining  at  least  8  inches  in  length.  The  specimen 
figured  (life-size)  is  from  Calcutta. 

6.    Apocryptes  dentatus. 
Cuv.  and  Val.  xii,  p.  148;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  143  ;  Giinther,  Catal.  iii,  p.  81. 

B.  iv,  D.  5/32,  A.  31,  Vert.  12/15. 

Length  of  head  1/8,  of  caudal  2/9,  height  of  body  1/14  of  the  total  length.  Eyes — diameter  1/6  of 
length  of  head,  rather  more  than  1  diameter  from  end  of  snout,  and  1/2  a  diameter  apart.  Snout  rounded  : 
jaws  of  equal  length  anteriorly,  the  cleft  of  the  mouth  horizontal  and  extending  to  behind  the  posterior  margin 

of  the  orbit.     Teeth  — 20  in  each  jaw,  the  central  ten  the  largest,  a  pair  of  canmes  near  the  symphysis.     Fins — 
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dorsal  low  the  first  connected  hy  its  membrane  to  the  base  of  the  second.  Caudal  lanceolate.  Scales — very- 
small.     Colours — olive  or  brownish,  palest  below  :  caudal  reddish  dotted  with  brown. 

This  fish  appears  from  the  description  (as  yet  I  have  not  seen  the  type)  to  be  identical  with  A.  lanceolatus. 
It  is  said  to  be  remarkable  by  the  largeness  of  its  teeth  and  the  smallness  of  its  eyes ;  this  last  character 

bringing  it  nearly  to  the  genus  Amhlyopus.  However  its  eyes  are  stated  as  1/6  of  the  length  of  the  head,  and 
A.  lanceolatus  is  said  to  have  them  of  exactly  the  same  size.  As  regards  the  size  of  its  teeth  these  vary 

exceedingly  in  different  specimens. 
Habitat. — Coromandel  coast  of  India. 

7.     Apocryptes  bato,  Plate  LXIV,  fig.  6. 
Gohms  Into,  Ham.  Buch.  Fish.  Cjanges,  pp.  40,  3Go,  pi.  37,  f.  10. 

Apocryptes  bato,  Cuv.  and  Val.  xii,  p.  143,  jil.  369  ;  Bleeker,  Beng.  en  Hind.  p.  103,  and  Gobioides,  1874, 
p.  39 ;  GiJnther,  Catal.  iii,  p.  82. 

Butta,  Ooriah. 

B.  iv,  D.  5  I  21-22,  P.  23,  V.  1/5,  A.  23,  C.  13. 

Length  of  head  6  to  6i,  of  caudal  4f,  height  of  body  7  in  the  total  length.  %e«— rather  high  up, 
diameter  6^  to  G  in  the  length  of  head,  1  to  1\  diameters  from  end  of  snout,  and  1  apart.  Interorbital  space 

slightly  concave.  Greatest  width  of  head  equals  its  height  or  2/3  of  its  length:  snout  rounded.  Upper  jaw 

slio-htly  the  longer  :  cleft  of  mouth  nearly  horizontal ;  the  gape  slightly  exceeds  the  extent  of  the  cleft :  the 

maxilla  reaches  to  below  the  first  third  or  centre  of  the  eye.  Teeth — about  24  on  either  side  of  both  jaws,  all 
of  which  are  notched  at  their  extremities,  those  in  the  mandible  horizontal :  two  moderately  sized  posterior 

canines  in  the  lower  jaw.  Fi^is — dorsal  and  anal  fins  of  about  the  same  height,  and  equal  to  2/3  of  that  of 

the  body.  Pectoral  half  as  long  as  the  head,  ventral  reaches  half  way  to  the  anal.  Caudal  lanceolate,  most 

expanded  in  examples  from  Orissa.  /ScaZe*— cycloid,  large  and  small  ones  intermixed,  becoming  largest 

posteriorly,  and  extended  on  to  the  head.  C'o?o?<rs— greenish-white,  with  about  twelve  iU-defined  narrow  bands, 
descendino-  from  the  back  towards  the  abdomen :  scales  with  brown  points  :  fins  white,  but  also  with  minute 

dots :  a  dark  band  at  the  base  of  the  pectoi-al. 

Babitat. —OrKua,  and  Lower  Bengal  within  tidal  reach,  attaining  (j\  inches  leng-th.  The  specimen 
figured  (life-size)  is  from  Calcutta. 

Genus,  4 — Apocetptichthts. 

BrancMostegals  five.  Gill-openings  rather  small.  Body  elongated.  Teeth  in  a  single  fixed  row  in  either 

jaw,  those  in  the  piremaxillaries  curved,  pointed,  elongated,  and  with  a  long  canine  on  either  side  of  the  symphysis : 

those  in  the  loiver  jaw  sub-horizontal,  rather  swollen  at  their  free  extremities,  and  no  posterior  canines.  ̂   Two  separate 

dorsal  fins,  the  first  with  sixflexihle  spines,  the  second  elongated  and  similar  to  the  anal.  Ventrals  united,  forming  a 

disk  and  only  connected  to  the  body  by  their  bases.  Caudal  lanceolate.  Scales  cycloid,  absent  from  the  head, 
becoming  largest  piosteriorly. 

The  fish  for  which  this  Genus  is  proposed  is  rather  peculiar  in  possessing  or  being  deficient  in  characters 

appertaining  to  the  Apocryptina  and  Ambhjopina. 
It  can  hardly  be  an  Apocryptes  as  it  has  no  posterior  canines  above  the  symphysis  of  the  lower  jaw, 

whilst  the  teeth  in  its  premaxillaries  are  very  elongate :  its  eyes  are  not  prominent,  and  are  larger  than  in  the 

Amblyopina  ;  its  dorsal  fins  likewise  are  distinct. 

SYNOPSIS    OF   INDIVIDUAL   SPECIES. 

1.  Apocryptichtliys  Cantoris,  D.  6  |  27,  A.  26,  L.  1.  ca.  90,  L.  tr.  17.  Grayish-olive  with  dark  fins. 
Andamans  and  Madras. 

1.    Apocryptichtliys  Cantoris,  Plate  LXII,  fig.  7. 

Apocryptes  Cantoris,  Day,  Proc.  Zool.  Soc.  1870,  p.  693. 

B.  V,  D.  6  I  27,  P.  19,  V.  1/5,  A.  26,  C.  17,  L.  I.  ca.  90,  L.  tr.  17. 

Length  of  head  1/4,  of  caudal  1/5,  height  of  body  1/9  of  the  total  length.  Eyes— not  prominent, 

diameter  l/'6  of  length  of  head,  1  diameter  from  end  of  snout,  and  2/3  of  a  diameter  apart.  Head  rather 
depressed,  its  lower  surface  flat :  gi-eatest  width  equals  its  height  or  2/5  of  its  length.  Cleft  of  mouth  slightly 

oblique,  commencing  anteriorly  opposite  the  lower  edge  of  the  eye,  the  maxilla  reaches  to  1  diameter  of  the 

orbit  behind  its  posterior  edge.  An  angular  pendulous  flap  of  skin  from  the  preorbital  falls  to  over  the  teeth 

on  the  side  of  the  upper  jaw.  No  barbels'.  Teef/i— fixed,  curved,  and  elongated,  about  13  on  either  side  of  both 
jaws,  the  two  central  ones  in  the  premaxillaries  being  long  pointed  canines  curving  downwards  extending  far 

beyond  the  lips ;  those  in  the  lower  jaw  sub-horizontal  and  curved  slightly  upwards,  whilst  their  extremities  are 

rather  enlarged,  no  posterior  canines.  Fins— &rst  and  second  dorsals  of  about  the  same  height :  the  membrane 

of  the  first  dorsal  continued  almost  to  the  base  of  the  second.  Base  of  the  pectoral  not  muscular,  the  fin  as 

long  as  the  head  behind  the  eyes  :  ventrals  with  a  well  developed  basal  membrane,  not  adherent  to  abdomen. 

Caudal  lanceolate.  (S'ca?es— cycloid,  about  90  rows  along  the  body  much  smallest  anteriorly  ;  17  rows  between 
bases  of  second  dorsal  and  anal.     None  on  the  head.     Gill-opening  rather  small,  before  the  lower  half  of  the 
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liase  of  the  pectoral  fin.     Colours — grayisli-olive  :  first  dorsal  dark,  longitudinally  banded  :  caudal  dark  with 
some  spots  in  its  upper  half. 

Habitat. — Madras  and  Andamans.     The  specimen  figured  (life-size)  is  from  the  latter  locality. 

Genus,  5 — Peeiophthalmus,*  Bl.  Schn. 
Mud-slcippers. 

Branchiostegals  jvue :  pseudobrancMce  rudimentary.  Gill-openings  rather  narrow.  Body  elongated,  suh- 
njUndrical  anteriorly.  Profile  from  eyes  to  snout  very  steep.  Eyes  pilaced  close  together,  very  prominent,  and  the 
e>/elids  well  developed.  Teeth  in  both  jaws,  erect,  conical,  fixed,  and  in  one  Or  two  rows.  Two  dorsal  fins,  the  first 
with  a  varying  iiumber  of  flexible  spines:  base  of  pectoral  muscular:  ventrals  more  or  less  united  in  their  lower 
two-thirds :  caudal  loith  its  inferior  edge  obliquely  truncated.  Air-vessel  absent.  Scales  small  or  of  moderate  size, 
cycloid  or  feebly  ctenoid,  covering  the  body  and  the  base  of  the  pectoral  fins. 

These  fishes,  due  to  the  muscular  development  at  the  base  of  the  pectoral  fins,  are  able  to  use  them  for 
prooression  as  mud-skippers  or  climbers.  I  made  the  following  remarks  on  the  P.  Schlosseri  in  the  IiTawaddi 
river  : — It  is  most  curious  to  see  these  little  fishes  along  the  side  of  the  Burmese  rivers,  at  a  distance  they  at  first 
appear  between  large  tadpoles,  stationary,  contemplating  all  passing  objects,  or  else  snapping  at  flies 
or  insects :  suddenly  startled  by  something,  away  they  go  wdth  a  hop,  skip,  and  a  jump,  either  inland  among 
the  trees,  or  on  to  the  water  like  a  flat  stone  or  a  piece  of  slate  sent  skimming  by  a  schoolboy.  They  climb  on  to 
trees  and  large  pieces  of  grass,  leaves  and  sticks,  holding  on  by  their  pectoral  fins  exactly  as  if  they 

were  arms.  Now  and  then  they  plant  these  firmly  as  an  organ  of  support,  the  same  as  one  places  one's  elbows 
on  a  table,  then  they  raise  their  heads  and  take  a  deliberate  survey  of  suiTOunding  objects. 

They  are  not  very  timid,  in  fact  my  interpreter  captured  several  by  means  of  quietly  creeping  up  to 

them  and  knocking  them  over  ̂ vith  a  stick.  Occasionally,  when  moored,  they  crawled  uj)  to  the  boat's  rope, 
and  even  on  to  its  sides.  Some  looked  light  brown  with  dark  bands,  others  darker,  whilst  a  few  were 

of  a  brilliant  emerald  gi-een,  probably  due  to  the  position  of  the  body  and  the  reflection  of  the  light.  One 
morning  when  at  anchor  I  saw  close  to  the  side  of  my  boat  a  snake  in  the  water  watching  one  of  these  fish, 
which  was  intently  occupied  capturing  flies :  with  a  stick  I  saved  it  from  its  reptilian  foe,  but  its  colours  were 
so  vivid  I  could  not  resist  giving  it  a  place  in  one  of  my  collecting  bottles.  They  are  extensively  used  in 
Burma  for  live  bait,  a  purpose  for  which  they  appear  to  be  well  adapted. 

SYNOPSIS   OF   SPECIES. 

1.  Periophthalmus  Koelreuteri,  D.  10-16  |  12-13,  A.  10-14,  L.  1.  7").  First  dorsal  fin  variously  formed, 
being  produced  or  not  so.  Second  dorsal  generally  banded,  and  first  dorsal  mostly  with  a  black  intramarginal 
edge.     Seas  and  estuaries  of  India  to  the  Malay  Archipelago  and  beyond. 

2.  Periophthalmus  Schlosseri,  D.  0-15  |  ■^,  A.  ̂ \,  L.  1.  65,  L.  tr.  11-12.  Banded,  with  emerald  green 

spots  :  dorsal  blackish,  having  a  scarlet  band,  edged  with  blue  and  tipped  with  white.  Coasts  and  large  rivers  of 
India,  Burma,  Andamans,  to  the  Malay  Archipelago  and  beyond. 

1.    Periophthalmus  Koelreuteri,  Plate  LXIV,  fig.  8. 

Oobius  Koelreuteri,  Pall.  Spic.  viii,  p.  8,  t.  ii,  f.  1. 
Periophthalmus  Koelreuteri,  Bl.  Schn.  p.  66  ;  Cuv.  and  Val.  xii,  p.  181  ;  Rlipp.  N.  W.  Fische,  p.  140  ; 

Bleeker,  Blenn.  en  Gob.  p.  252;  Gunther,  Catal.  iii,  p.  97;  Kner,  Novara  Fische,  p.  182;  Steind.  Ak.  Wien, 
1869,  p.  945  ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  485. 

Periophthalmus  papilio,  Bl.  Schn.  p.  63,  t.  xiv;  Cuv.  and  Val.  xii,  p.  190,  plate  353;  Bleeker,  Gobioides, 
1874,  p.  38. 

Periophthalmus  argentilineatus,  Cuv.  and  Val.  xii,  p.  191 ;  Bleeker,  Amb.  and  Ceram.  p.  276. 
Periophthalmus  kalolo.  Less.  Voy.  Coq.  Zool.  ii,  p.  146. 
Periophthalnms  modestus.  Cantor,  Ann.  and  Mag.  1842,  ix,  p.  29  ;  Richards.  Ich.  China,  pp.  208,  309 ; 

Temm.  and  Schleg.  Fauna  Japon.  p.  147,  pi.  76,  f.  2 ;  Bleeker,  Japan,  vi,  p.  82. 
Periophthalmus  dipnis,  Bleeker,  Bant.  p.  320. 
Periophthalmus  fuscatus,  Blyth,  Joum.  Asi.  Soc.  of  Beng.  1859,  p.  271,  and  1860,  p.  111. 
Euchoristopus  Koelreuteri,  Bleeker,  Gobioides,  1874,  p.  38. 
Chood-inud-dah,  Andam. 

B.  v,  D.  10-15  I  12-13,  P.  15,  V.  1/5,  A.  11-14,  C.  11,  L.  1.  75. 

Length  of  head  4  to  4|,  of  caudal  4f ,  height  of  body  7  in  the  total  length,  i/j/es— elevated,  and  close 
together,  diameter  1/4  of  length  of  head,  and  1  diameter  from  end  of  snout.     Greatest  width  of  head  equals  its 

*  The  Periophthalmini,  Bleeker. 
1.  Periophthalmus,  Bl.  Sell.     Teeth  in  a  single  row  in  both  jaws,  partly  canines  :  in  many  rows  of  mainly  fine,  sharp  ones 

in  the  pharyngeals. 
2.  Euclwristoims,  Gill.      Teeth  in  a  single  row  in  both  jaws.    No  canines  :    in  few  rows  of  mostly  conical  ones in  the  pharyngeals. 
.3.  Feriophthalinodmi,  Bleeker.     Anterior  teeth  in  premaxillaries  in  two  rows,  the  outer  canines  :  in  a  single  row  m  the 

loner  jaw,  a  portion  of  which  are  canines. 
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heii'lit  and  1-  in  its  length.  Profile  from  ej-es  to  end  of  snout  very  abrupt,  cleft  of  montli  nearly  borizontal, 

the"  maxilla  reaching  to  below  the  middle  of  the  eye.  Skin  of  the  snout  forms  fleshy  flaps.  Teeth— iihont 

'^4  conical,  pointed  ones  in  each  jaw.  In  some  specimens  they  laterally  decrease  in  size  by  degrees,  as  in  one 

from  the  Andamans  of  the  same  length  as  the  specimen  figured,  which  latter,  however,  has  the  teeth  of  unequal 

sizes  and  distinct  curved  canines  present  in  both  jaws.  In  a  smaller  specimen  fi-om  the  latter  locality  only  one 

canine  has  appeared,  this  seems  due  to  an  opposite  tooth  in  the  lower  jaw  having  become  lost.  When  teeth  are 

reo-ular,  canines  are  absent,  and  the  greater  development  of  a  tooth  seems  due  to  the  loss  of  an  opposite  one. 

p^,ts—the  first  dorsal  fin  is  much  more  elevated  in  some  specimens  than  in  others,  being  shortest  in 

the  immature.  Ventrals  short,  connected  with  one  another  in  theu-  basal  two-thirds.  Colours — head  someti
mes 

with  blue  spots.  Body  olive  brown,  with  white  or  blue  dots  :  fij-st  dorsal  bluish  with  a  dark  edge,  having  a 

white  tip  and  occasionally  white  spots  at  its  base :  second  dorsal  generally  with  a  black-white-edged  longitudinal 

baud  in  its  upper  half  or  upper  third,  whilst  its  lowest  portion  has  white  dots.     Pectoral  and  caudal  often  wi
tli 

brown  dots.  nT-i'-ij/-i-i 

Steindachner,  J.  c.  observes  that  Ferwplitluilmu,s  Gahonicus  and  P.  eri/thronemus  oi  JJumeril  and  (juichenot 

are  identical  with  P. /toeZj-ewto-/.  .is 
Bleeker  considers  P.  papilio  as  the  type  of  Genus  FeriopMhalmus  (as  restricted)  possessing  canmes  and 

many  fine  rows  of  sharp  teeth  in  the  pharyngeals,  and  P.  Koelreuteri  as  the  type  of  Euclionstopus,  having  no 

canines,  and  a  few  rows  of  mostly  conical  ones  in  the  pharyngeals.  Gunther  observes  "  the  size  of  the  teet
h 

varies  considerably  in  this  species,  not  only  according  to  age,  but  in  specimens  of  the  same  size,  and  from  the 

same  locality,  and  even  on  both  sides  of  the  same  individual."     (Catal.  iii,  p.  99.) 
Eahitat.— Seas  and  coasts  of  India,  ascending  estuaries  and  tidal  rivers,  also  found  at  the  Andamans,  to 

the  Jlalay  Archipelago  and  beyond.  The  specimen  figured  (life-size)  is  from  Sind,  and  has  five  enlarged
, 

curved,  canines  in  the  lower,  and  four  in  the  upper  jaw  much  larger  than  the  remainder  of  the  teeth. 

Periophthalmus  Schlosseri,  Plate  LXVI,  fig.  4. 

Gohins  Scldossei-i,  Pall.   Spic.  viii,  p.  3,  pi.  1,  f.  1-4  ;  Gmel.  Linn,  i,  p.  1201  ;  Lacep.  ii,  p.  573  ;  Shaw, 

^"^PmopMalmnf!  ScMosseri,  Bl.  Schn.  p.  64  ;    Cuv.  and  Val.  sii,  p.  192 ;    Swainson,    Fishes,  ii,  p.  280  ; 
Bleeker,  Blenn.  en  Gob.  p.  39  ;  Cantor,   Catal.  p.  191 ;  Cuv.  Reg.  Anim.  111.  Poisson.   pi.   81,  f.  1 ;  Giinther, 

Catal.  iii,  p.  100.  r,     i.    -c-  i     r^  ac    a^  aq 

Gobms  tredecem-radiatus,  septem-radiatus,  et  novem-radiatus,  Ham.  Buch.  ±isJi.  Oanges,  pp.  40,  4/-,  4», 
366,  pi.  ii,  f.  14.  .. 

Periophthalmus  tredecem-radiatus,  septem-radiatus,  et  novem-radiaius,  Cuv.  and  Val.  sii,  pp.   i«J,  iJt) ; 

Swainson,  Fishes,  ii,  p.  280.  „^  i^.-vr        -r^  t>-  or- 

Periophthalmus   Freycineti,  Cuv.   and  Val.  xii,  p.  197.    Quoy  and    Gaim.  \  oy.  Ireyc.    Foiss.  p.    2o/ ; 
Swainson,  Fishes,  ii,  p.  280. 

?  Periophthalmus  Borneensis,  Bleeker,  Bom.  i,  p.  11. 

Feriophthahnodon  Schlosseri,  Bleeker,  Gobioides,  1874,  p.  39. 

B.  V,  D.  0-15  I  y\,  P.  9,  V.  1/5,  A.  -^,  C.  12,  L.  1.  55,  L.  tr.  11-12. 

Length  of  head  4  to  4i,  of  caudal  5  to  6,  height  of  body  5  to  6  in  the  total  length.  Eyes— high  up, 

diameter  4j  to  U  in  length  of  head,  1^  diameters  from  end  of  snout,  and  1/4  of  a  diameter  apart.  Greatest 

width  of  head  equals  If  in  its  length  and  rather  exceeds  its  height.  Cleft  of  mouth  nearly  horizontal, 

the  maxilla  reaches  to  below  the  middle  of  the  eye.  Teeth— in  both  jaws,  pointed,  erect,  the  fi-ont  six  in  the 

premaxillaries  the  longest.  Fins— the  first  dorsal  fin  may  be  entirely  absent,  composed  of  very  short  spines,  or 

f)f  moderate  development,  or  the  anterior  spine  elongated  as  in  the  males.  Pectorals  with  a  strong  muscular 

base.  Ventrals  united  in  their  basal  third  or  entirely  separated.  Lower  edge  of  caudal  obliquely  truncated. 

(jolnurs—vrhen  alive,  brownish  banded,  with  emerald  green  spots  most  distinct  on  the  head,  but  in  certain  lights 

all  over  the  body.  Fii-st  dorsal  black,  which  becomes  bluish  superiorly,  and  edged  with  white,  it  has  a 

scarlet  band  along  its  centre  with  a  white  dot  between  each  ray.  Second  dorsal  the  same,  but  the  base  lighter 

and  spotted:  anal  edged  with  white.  In  the  male  the  first  dorsal  fin  has  a  black  band,  becoming  cobalt 
externally  and  with  a  scarlet  edging.  ,      ,^  ,       .     i  •     ,  i  ,  , 

Hahitat.—Coa&is  and  large  rivers  of  Bengal,  Burma,  Andamans,  to  the  Malay  Archipelago  and  beyond, 

attaining  at  least  9  inches  in  length.     The  specimen  figured  (life-size)  is  from  the  Irrawaddi. 

Genus,  7— BoLEOPETHALMUS,*  Cuv.  and  Val. 

Branchiostefjals   five:    yseudolrancMce,     a    slit    heJmid    the  fourth   gill.       Gill.openincjs   narrow.      Body 

suh-cylhulrical :  head  oilong.     Eyes  very  prominent,  situated  close  together,  the  outer  eyelids  well  developed.     Cleft  of 

\)wuth  nearly  horizontal,  the  upper  jaiv  sometimes  slightly  the  longer.     Teeth  in  a  single  row,  the  anterior  ones  in  the 

*  Bleeker  divides  his  Boleophthalmi  thus : —  ,    ,  ■  ■      i.    i  • 
1.  Scartelaos.  Swains.     Anterior  teeth  in  the  premaxillaries  unequal  tized,  curved,  subulate,  canmes:  in  ttie  lower  jaw 

sharp,  simple,  and  of  medium  size.  .  •    ,,     , 

2.  Bclenjhthalmtis,  Val.     Anterior  teeth   in  the  premaxillaries,  simple,  conical,   sharp  and  curved   camncB  :  in  the  lower 
jaw  with  their  apices  dilated,  truncated  or  emarginate. 
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upper  jaw  enlarged  and  stronger  than  the  others  :  those  in  the  hnver  jaiv,  in  a  single  horizontal  rov:,  of  ahotif  eqrcal 
size  and  having  a  pair  of  posterior  canines  near  the  symphysis.  Two  dorsal  fins,  the  anterior  with  five  flexible  spines  : 
the  second  many  rayed  and  of  about  equal  number  to,  or  rather  more  than  those  in  the  anal :  pectoral  with  its  basal 
portion  muscular  and  generally  free  :  ventrals  more  or  less  united :  caicdal  ivith  its  inferior  edge  obliquely  truncated. 
Air-vessel  present  or  absent.     Scales  when  present  rudimentary  or  small,  generally  largest  posteriorly. 

It  should  be  i-emarked  that  although  the  eyes  are  very  prominent  during  life,  this  peculiarity  is  not  so 
well  seen  after  death.  Had  the  eyes  of  B.  Dussumieri,  tenuis,  Boddaerti  and  glaiwiis  in  my  figures  been  a  little 
more  prominent  than  delineated,  accuracy  as  to  what  exists  during  life  would  not  have  been  infringed  upon. 

These  fishes  are  essentially  dwellers  in  the  mud,  and  if  placed  in  an  aquarium  in  deep  water  appear  to 

be  rapidly  drowned. 
SYNOPSIS  OP  SPECIES. 

1.  Boleophthalmus  tenuis,  D.  5/28-29,  A.  2G.  Height  of  body  10  in  total  length.  Teeth  pointed. 
Gray  along  the  back,  white  beneath,  black  sjJots  on  head,  bands  and  blotches  on  body,  end  of  dorsal  and  upper 
edge  of  caudal  with  black  margins.     Sind. 

2.  Boleophthalmus  Dussumieri,  D.  5/27-28,  A.  2G.  Teeth  in  lower  jaw  with  a  slight  lobe.  First  dorsal 
neai'ly  as  high  as  body,  not  attached  to  second  dorsal.  Gray,  black  spots  on  first  dorsal  and  white  ones  on 
second  dorsal.     Bombay  and  Sind. 

3.  Boleophthalmus  dentatus,  D.  5/27,  A.  26-27.  Teeth  on  lower  jaw  with  a  slight  lobe.  First  doi-sal 
hia-her  than  the  body  and  connected  to  the  second.  Gray,  black  spots  on  first  dorsal  and  white  ones  on  second 
dorsal.     Bombay  and  Sind. 

4.  Boleophthalmus  glaucus,  D.  5/27,  A.  25.  Thu-teen  large  teeth  in  front  of  upper  jaw  and  13  lateral  ones  : 
25  sub-horizontal,  equal  sized,  and  pointed  ones  in  lower  jaw.  Height  of  second  dorsal  half  length  of  head. 
Greenish,  dorsals  longitudinally  banded :   upper  two-thirds  of  caudal  dark  and  spotted.     Andamans. 

5.  Boleophthalmus  viridis,T>.  5/26,  A.  26.  Foui-teen  large  teeth  in  ii'ont  of  upper  jaw,  laterally  a  few  minute 
ones  :  30  sub-horizontal  and  pointed  ones  in  lower  jaw,  the  outer  the  largest.  First  dorsal  high.  Height  of 
second  dorsal  3^^  in  length  of  head.  Greenish,  with  black  spots  on  head,  back,  and  dorsal  fins.  Upper 
two-thirds  of  caudal  dark  with  black  angular  bands. 

6.  Boleophthalmus  Boddaerti,  D.  5/24-25,  A.  24.  Height  of  body  5  or  6  in  total  length.  Vertical  dark 
bands,  body  covered  with  opaque  blue  spots  :  dorsals  with  blue  spots.     Pectoral  orange,  with  a  dark  edge. 

7.  Boleophthalmus  sculptus,  D.  5/25,  A.  24.  Scales  on  head  and  anterior  portion  of  body  in  tlie  form  of 
flat,  rounded  tubercles.     Greenish-olive  along  the  back,  lighter  below  :  six  vertical  body  Isands.     India. 

8.  Boleophthalmus  pectinirostris,  D.  5/23-24,  A.  23-24.  Greenish  spots  on  body.  Vertical  blue  spots  on 
first  dorsal  fin,  transverse  ones  on  second,  spots  on  caudal.     Burma  to  the  Malay  Archipelago  and  beyond. 

1.    Boleophthalmus  tenuis,  Plate  LXV,  fig.  1. 

B.  V,  D.  5/28-29,  P.  13,  V.  1/5,  A.  26,  C.  13. 

Length  of  head  5|  to  6j,  of  caudal  4^  to  4|,  height  of  body  10  in  the  total  length.  Eyes — elevated, 
projecting  above  the  dorsal  profile  during  life  time,  situated  close  together,  diameter  1/6  of  length  of  head, 
1  diameter  fi'om  end  of  snout.  Greatest  width  of  head  equals  2j-  in  its  length,  and  its  height  equals  its  width. 
Upper  jaw  the  longer,  snout  rounded  in  both  senses,  its  skin  loose  but  without  any  angular  flap.  The  extent 
of  the  gape  of  the  mouth  exceeds  its  cleft,  the  maxilla  reaches  to  below  the  last  third  of  the  eye.  Eight  or 
ten  short  barbels  along  the  lower  edge  of  each  ramus  of  the  lower  jaw,  but  no  central  barbels  under  symphysis. 
Teeth — from  7  to  9  large,  pointed,  canines  in  the  centre  of  the  upper  jaw  on  either  side  directed  downwards, 
whilst  laterally  on  either  side  of  them  are  about  10  more  one-third  of  their  size,  and  also  pointed  :  those  in  the 
lower  jaw  are  compressed,  sub-horizontal,  pointed  and  about  17  on  either  side,  two  moderately  sized  posterior 
canines  above  the  symphysis.  Fins — first  dorsal  about  1/3  higher  than  the  second,  and  about  as  high  as  the 
bod}',  the  interspace  between  the  two  fins  in  a  large  specimen  equals  the  height  of  the  first  dorsal  fin  :  second 
dorsal  reaches  nearly  to  the  base  of  the  caudal,  which  is  lanceolate  and  inferiorly  truncated.  Pectoral  as  long 

as  the  head,  excluding  the  snout :  ventral  one-foui-th  shorter  and  the  two  fins  united  in  their  whole  extent. 
Anal  beneath,  but  not  so  high  as,  second  dorsal.  Gill-opening  small,  before  the  lower  half  of  the  base  of  the 
pectoral.  Scales — absent,  a  few  crypts  in  the  skin  in  the  last  part  of  the  body.  Colours — graj'ish  superiorly, 
becoming  white  along  the  abdomen  :  numerous  black  spots  on  the  upjier  surface  of  the  head  and  commencement 
of  the  body,  which  latter  has  cloudy  marks  and  bands  from  the  second  dorsal  fin.  First  dorsal  black  superiorly 
and  with  some  dark  bands  inferiorly :  second  dorsal  with  about  nine  or  ten  oblique  black  bands  in  its  lower 
two-thirds  continued  on  to  the  body,  posteriorly  its  upper  edge  white  with  a  black  margin  as  is  also  upper  edge 
of  caudal.     Pectoral  and  ventral  gray,  anal  white :   caudal  blackish  with  white  spots  each  having  a  black  centre. 

Habitant. — Estuaries  of  Kurrachee.  The  one  figured  is  life-size.  Largest  specimen  obtained  6i  inches 
in  length.     It  is  common  in  Sind,  but  does  not  appear  to  extend  so  far  east  as  Bombay. 

2.    Boleophthalmus  Dussumieri,  Plate  LXIV,  fig.  9. 

Cuv.  and  Val.  xii,  p.  207,  pi.  354 ;  Gunther,  Catal.  iii,  p.  104. 

B.  V,  D.  5/27-28,  P.  19,  V.  1/5,  A.  26,  C.  13,  L.  1.  ca.  125. 
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Lengtli  of  head  -Jj,  of  candal  4.1  to  4|,  heiglit  of  body  7|  to  8  in  tlie  total  length.  Ei/es— rat
her 

prominent,  diameter  1/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  1/3  of  a  di
ameter  apart. 

Greatest  ̂ -idth  of  head  equals  2^  in  its  length,  and  its  height  equals  1/2  its  length  Snout  obtuse  descending
 

almost  vertically  from  the  eyes,  the  anterior  end  of  the  clett  of  the  mouth  below  the  middle  of  t
he  height  of 

the  head  its  cleft  slightly  oblique,  and  the  maxilla  reaches  to  below  the  hmd  margin  of  the  
orbit.  Barbels— 

absent  '  Teeth— three  on  either  side  of  the  middle  of  the  upper  jaw,  pointed,  and  directed  downwards,  about 

''.5'  small  conically  shaped  ones  along  either  branch  of  the  upper  jaw  :  about  2o  truncated  and  notched 

sub-horizontal  ones  along  either  side  of  tlie  lower  jaw,  and  a  pair  of  posterior  canines.  F
ms-&vst  dovsnl 

nearly  or  as  hio'h  as  the  body,  its  base  slightly  longer  than  its  height,  it  does  not  extend  so  far  as  to  
the  base  of 

tlie  second  dorsal  :  the  second  dorsal  commences  midway  between  the  anterior  margin  of  tlie  orbit  
and  the  base 

of  the  caudal  fin,  its  rays  are  about  half  as  high  as  those  of  the  first  dorsal  and  equal  tlirougho
ut.  Pectoral  as 

lono-  as  the  head  ̂ nthout  the  snout:  ventrals  entirely  united,  more  tlian  half  aslong  as  the  head,  and  extending 

half  way  to  the  vent :  anal  commencing  under  the  fourth  dorsal  ray,  its  posterior  rays  slightly  the  longest  and 

about  half  as  high  as  those  of  the  second  dorsal ;  caudal  pointed,  its  lower  i-ays  truncated.  ,Sca/M-distinct  on 

the  body,  but  somewhat  indistinct  on  the  head.  Colours— gvaj,  first  dorsal  purplish,  covered  
with  round  black 

spots :   the  second  with  two  or  three  rows  of  oblong  white  spots :  caudal  black. 

Uabitat.— Bombay  and  coast  of  Sind,  to  G  inches  in  length. 

3.    Boleophthalmus  dentatus,  Plate  LXIV,  fig.  10. 

Cuv.  and  Val.  xii,  p.  208,  pi.  355. 

B.  v,  D.  6  I  27,  P.  19,  V.  1/5,  A.  26-27,  C.  15. 

Leno-th  of  head  5  to  5^,  of  caudal  4  to  4^,  height  of  body  7i  to  8^  in  the  total  length,  ̂ -^e.s— rather 

prominent,''diameter  1/7  of  len'gth  of  head,  H  to  2  diameters  from  the  end  of  snout  and  halt  a  diameter  or  less 
apart  Head  its  Ijreadth  equals  its  height  and  half  its  length.  Snout  somewhat  oljtuse,  the  anteri

or  end  of  the 

cleft  of  the  mouth  is  opposite  about  the  middle  of  the  height  of  the  head,  its  cleft  is  slightly  oblique
,  and  the 

maxilla  reaches  to  below  the  hind  margin  of  the  orbit.  i'nrZ/e?,?— absent.  Teeth— three  on  eithe
r  side  of  the 

middle  of  the  upijer  jaw,  elongate,  directed  down^^•ards  and  slightly  forwards,  about  25  conical  ones 
 along  either 

branch  of  the  upiier  jaw.  A^pair  of  enlarged,  recurved  canines  internally  and  behind  symphysis  of  th
e  lower 

iaw  and  from  35  to  40  nearly  horizontal  teeth,  on  either  branch  of  the  lower  jaw,  with  
theu-  summits 

tricuspidate,  or  else  with  a  slight  lobe  on  the  outer  side.  F!ns—&rHt  dorsal  one  fourtli  higher  th
an  the  body 

below  it  its  rays  extend  beyond  the  membrane,  which  last  reaches  posteriorly  as  far  as  the  base  of
  the  second 

dorsal  •  the  second  dorsal  fin  commences  midway  between  the  snout  and  the  base  of  the  caudal,  its  rays  are 

about  iialf  as  high  as  those  of  the  first  dorsal,  and  of  equal  height  throughout.  Pectoral  as  long  as  t
he  head 

posterior  to  the  orbit :  ventrals  entirely  united,  half  as  long  as  the  head,  and  not  extending  half  way  to  the  vent : 

anal  commencing  under  the  fourth  ray  of  the  second  dorsal,  has  its  posterior  rays  a  little  the  longest 
 and  rather 

above  half  the  heioht  of  those  of  the  second  dorsal :  caudal  pointed,  its  lower  rays  shorter  than  the  upper. 

Scales— only  distinct  in  a  narrow  band  on  the  abdomen,  along  either  side  of  the  anal  fin,  some  along  the  s
ides 

below  the  second  dorsal  fin,  and  a  few  towards  the  head,  elsewhere  they  look  like  rough  points.
  Air-vessel- 

small  but  present.  Colours— olive  gray,  with  dull  vertical  bands  on  the  body,  six  or  eight  of  whic
h  are 

continued  to  the  lower  half  of  the  second  dorsal  fin.  First  dorsal  purplish,  covered  with  black  spots,  havin
g 

whitish  edo-es,  whilst  the  upper  margin  of  the  fin  is  yellowish  :  second  dorsal  with  about  five  rows  of  obl
ong 

white  spots,  and  some  black  ones  having  white  edges  along  the  first-half  of  its  base.  Upper  margin  of  
the 

caudal  with  a  white  band  and  yellow  sjiots  between  its  black  rays. 

Whether  this  species  and  B.  Bussumien  are  in  reality  distinct  species  may  he  open  to  question,  they 

commence  to  appear  in  Bombay,  where  however  they  ai-e  not  so  common  as  B.  Boddaertl,  but  m  Smd  they  
have 

completely  supei-seded  it. 
Eabitat.—Bomhiij  and  Kurrachee,  to  7^  inches  in  length. 

4.    Boleophthalmus  glaucus,  Plate  LXV,  fig.  3. 

B.  V,  D.  5  1  27,  P.  19,  V.  1/5,  A.  25,  C.  13. 

LencHh  of  head  5  to  5i,  of  caudal  4i,  height  of  body  8  to  9  in  the  total  length.  .E?i/es— prominent 

(more  so  durino'  life  than  is  shown  in  the  figure),  situated  close  together  at  the  summit  of  the  head,  diameter 

1/5  of  lenoth  of  head,  H  diameters  from  end  of  snout.  Greatest  width  of  head  equals  its  length  behind  th
e 

eyes  its  heio-ht  is  a  little  less.  Pi-ofile  from  eyes  to  snout  rather  abrupt.  The  maxilla  reaches  to  below  the 

middle  of  the  eyes.  A  few  short  tentacles  along  the  lower  edge  of  each  ramus  of  the  mandibles,  none  below  
the 

sympliysis.  Teeth— 13  large,  pointed,  canine-like  ones  in  front  of  the  upper  jaw,  the  outer  of  which  on  either
  side 

is  a  little  enlarged  and  recurved,  laterally  there  are  13  more  teeth  as  large  as  those  m  tlio  mandibles.  Twenty
-five 

sub-horizontaiand  pointed  teeth  in  the  lower  jaw,  all  of  about  the  same  size  :  a  pair  of  posterior  canines  above
 

the  symphysis.  Fins— first  dorsal  elevated,  its  height  Ix-ing  from  1/5  to  1/6  in  the  total  length,  second  dor
sal 

about  2/3  the  height  of  the  body,  or  half  the  length  of  the  head,  posteriorly  it  is  not  connected  by  membran
e  to 

the  base  of  the  caudal.  Pectoral  equals  half  the  length  of  the  head.  Ventrals  united  along  their  whole  e
xtent. 

Caudal  lanceolate.  Scales -ramute,  but  visible  in  the  last  half  of  the  body.  Colours-greenish  tmged 
 with 

violet  alono-  the  abdomen,  cloudy  bands  on  head,  a  few  widely  scattered  black  spots  on  the  cheeks  and  upper 

fourth  of  body.     Second  dorsal  with  dark  horizontal  Hnes,  most  distinct  posteriorly.     Pectoral  gray,  with  
a. 



FAMILY,  XXVII- GOBIID^.  307 

yellowisli  outer  edge.  Anal  yellowish.  Caudal  light  iu  it.s  lower  third,  whilst  superiorly  it  is  dotted  or  covered 
with  white  spots  surrounded  by  a  black  ring. 

This  lish  ditiers  from  B.  viridis  in  having  a  wider  first  dorsal  fin,  a  higher  second  dorsal,  in  its  dentition 
and  colours,  &c.  ,_.,,, 

JI((?i/;af.— Andamans,  where  the  specimen  figured  (life-size)  was  obtained  :  it,  along  with  Penoplithaimus 

Koelreuteri  and  other  allied  forms,  frequents  in  hundreds  the  large  mud  flats,  but  it  is  most  difficult  to  captm-e  any 
as  they  dive  down  instantaneously  into  the  semifluid  mud  on  the  slightest  sign  of  danger.  It  is  said  that  crows 
and  birds  of  prey  never  trouble  themselves  to  pursue  them,  as  catching  is  an  almost  hopeless  task. 

5.     Boleophthalmus  viridis,  Plate  LXVI,  fig.  5. 

Gobius  viridis,  Ham.  Buch.  Fish.  Ganges,  pp.  42,  oGCj,  pi.  32,  f.  12. 

Boleophthalmus  viridis,  Cuv.  and  Val.  xii,  p.  213 ;  Cantor,  Catal.  p.  195  ;  Giinther,  Catal.  iii,  p.  lO-l. 
Boleoxththalmiis  histoplwrus,  Cuv.  and  Val.  xii,  p.  210. 
Boleophthalmus  avmqjatorius,  Richards.  Voy.  Sulph.  Fishes,  p.  148,  pi.  02,  f.  1,  2,  and  Ich.  China,  p.  208. 
Scartelaos  viridis,  Blocker,  Gobioides,  1874,  p.  40. 

B.  V,  D.  5  I  26,  P.  21,  V.  1/5,  A.  26,  C.  15. 

Length  of  head  5i  of  caudal  4^,  height  of  body  10  in  the  total  length.  Eijes—xevj  protuberant, 
close  together,  diameter  1/6  of  length  of  head,  and  1\  diameters  from  end  of  snout.  Greatest  width  of  heiiil 

equals  its  height,  or  1/2  its  length.  Profile  from  eye  to  snout  rounded.  The  maxilla  reaches  to  below  the 

hind  edge  of  the  eye.  A  few  short  tentacles  along  the  lower  edge  of  each  ramus  of  the  lower  jaw,  and  a  larger 

one  under  the  symphysis.  Teeth — 14  large,  pointed,  canine-like  ones  in  front  of  the  upper  jaw,  the  outer  of 

which  is  the  largest  but  not  recurved,  laterally  there  are  some  small  pointed  ones.  About  30  sub-horizontal  and 

pointed  teeth  in  the  lower  jaw,  the  outermost  of  which  is  the  longest.  A  pair  of  posterior  canines  above  the 

symphysis,  i^f/ts— first  dorsal  from  two  to  three  times  as  high  as  the  body,  and  with  a  very  narrow  base  : 

second  dorsal  low,  its  height  equalUng  3|-  in  the  length  of  the  head,  whilst  posteriorly  it  has  a  membraneous 

connection  between  its  last  ray  and  the  base  of  the  caudal.  Pectoral  as  long  as  the  head  excluding  the  snout. 

Ventrals  connected  together  for  ahnost  their  entire  length.  Caudal  lanceolate.  /Series— microscopic.  Colours— 

greenish,  becoming  white  beneath.  Some  black  spots  rather  widely  separated  upon  the  head,  body,  and  dorsal 
fins :  caudal  with  its  upper  two-thirds  having  dark  angular  bands,  its  lower  third  white.  In  two  specimens  in 
the  British  Museum  there  arc  some  narrow,  vertical,  dark  bands  on  the  sides. 

Zfttft/iaf.— Estuaries  and  coasts  of  Bengal  to  the  Malay  Archipelago  and  beyond.  Specimen  figured  (life- 
size)  is  from  Akyab. 

6.     Boleophthalmus  Boddaerti,  Plate  LXV,  fig.  2. 

Oohius  Boddaerti,  Pall.  Spicil.  viii,  p.  11,  pi.  2,  f.  4,  5  ;  Gmel.  Linn,  i,  p.  1201 ;  Shaw,  Zool.  iv,  p.  238. 
Eleotris  Boddaerti,  Bl.  Schn.  p.  66. 
Gohius  striatiis,  Bl.  Sch.  p.  71,  t.  16  (fom.). 
Gobius  Russell,  i,  p.  42,  and  Nettee  Icunla  mottah,  pi.  54. 
Gobius  plinianus.  Ham.  Buch.  pp.  45,  366,  pi.  35,  f.  13. 

Boleophthalmus  Boddaerti,  Cuv.  and  Val.  xii,  p.  199  ;  Bleeker,  Blenn.  en  Gob.  pp.  5,  40,  and  Gobioides, 

1874,  p.  40 ;  Cantor,  Catal.  p.  192  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  144 ;  Giinther,  Catal.  ui,  p.  102  ;  Kner, 
Novara  Fische,  p.  182. 

Boleophthalmus  pliniaims,  Cuv.  and  Val.  xii,  p.  205. 
Apocryptes pimctatus.  Day,  Proc.  Zool.  Soc.  1867,  p.  941. 

B.  V,  D.  5  I  24-25,  P.  17,  V.  1/5,  A.  24,  C.  13,  L.  1.  70,  L.  tr.  19-21. 

Length  of  head  4^  to  5,  of  caudal  6  to  6,  height  of  body  5  to  6  in  the  total  length.  Eyes— h\gh  up, 
projecting,  diameter  from  6  to  7  in  the  length  of  head,  1  to  1^  diameters  from  end  of  snout,  and  1/4  of  a 

diameter  apart.  Greatest  width  of  head  about  equals  its  height,  or  its  length  excluding  the  snout.  Jaws  of 

about  equal  length,  the  maxilla  reaches  to  below  the  hind  edge  of  the  eye.  Barbels— &h&ent.^  Teeth — the  six 
central  ones  in  the  premaxillarics  are  canines  pointing  do^vnwards,  there  arc  about  30  more  pointed  ones,  but  of 

inuch  smaller  size  laterally.  In  the  lower  jaw  the  teeth  are  horizontal,  about  30  on  either  ramus,  truncated  at 

their  summits,  whilst  some  have  a  slight  lobe  on  either  side  :  above  the  symphysis  are  a  pair  of  posterior  canines. 

Inferior  pharyngeal  bones  spoon-shaped,  approximating  along  the  inner  side,  where  a  fine  row  of  teeth  exists 

merely  at  the  opposed  edges.  iScaZes— cycloid,  scarcely,  if  at  all,  imbricate  on  thehoad  altliough  extended  all 

over  it,  on  each  scale  on  the  head  and  anterior  portion  of  the  body  is  a  rough  elevation,  sometimes  pitted  m  the 

centre,  and  as  the  fish  becomes  older  it  appears  as  if  in  place  of  scales  its  anterior  portion  were  covered  instead 

with  small  rough  elevations.  19  to  21  rows  of  scales  between  the  front  margins  of  dorsal  and  anal  fins,  and  eight 

between  their  posterior  margins.  ̂ tV-iiesseZ— present,  but  small.  CoZo?<c.s— greenish  blue,  with  seven  or  eight 

vertical  black  bands :  body  covered  with  opaque  blue  spots  :  first  dorsal  likewise  blue-spotted,  and  three  rows  on 

the  second,  with  four  large  series  along  its  base.  Pectoral  orange,  with  a  black  edge  :  or  dark,  vyith  an  orange 

margin  :  anal  and  caudal  blackish  :  ve'utrals  purplish.  In  some  specimens  I  find  a  few  large  white  spots  along the  bases  of  either  dorsal  fin,  whilst  the  whole  of  the  first  dorsal  is  densely  dotted  with  round  blue  spots,  and 

there  arc  four  rows  of  blue  ones  along  the  second  dor.sal  as  seen  in  B.  pjeetiiiirostris.     It  climbs  up  rocks  and 
2  E  2 
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pieces  of  -n-ood,  -n-hen  it  resides  in  sliallow  estuaries.     If  kept  damp  it  lives  some  time  ont  of  water,  and  is 
lii'ought  in  considerable  numbers  to  Bombay  markets,  in  baskets  covered  with  wet  cloths. 

Hahitat. — Coasts  and  estuaries  of  India  and  Burma  to  the  Malay  Archipelago.  I  have  not  taken  it  West 
of  Bombay,  it  being  replaced  in  Sind  by  B.  tenuis,  Dussumieri,  and  dentatas.  Burmese  specimens  have  usually 
a  black  edge  to  the  pectoral  fin. 

7.    Boleophthalmus  sculptus. 
Giinther,  Catal.  iii,  p.  101. 

B.  V,  D.  5  I  2.J,  P.  15,  V.  1/.5,  A.  -li,  C.  1.5. 

Length  of  head  4-o,  of  caudal  ."JJ-,  height  of  body  G  in  the  total  length.  Ei/es — diameter  4i  in  length  of 
head,  1  diameter  from  end  of  snout,  and  close  together.  Greatest  width  of  the  head  equals  its  length  behind 
the  eyes,  whilst  its  height  is  a  little  less.  The  maxilla  reaches  to  below  the  last  third  of  the  eye.  Teeth — 
six  large,  vertical,  pointed  teeth  in  front  of  premaxillaries,  laterally  a  row  of  fine  pointed  ones  :  those  in  the 
lower  jaw  tnincated  at  their  summits,  some  having  a  slight  lobe  on  either  side  ;  a  pair  of  posterior  canines  above 
the  s^Tnphysis.  Fins — third  dorsal  spine  wdth  a  filamentous  prolongation.  Pectoral  rather  short.  Caudal 
tnincated.  Scales — cycloid,  those  on  the  head  and  anterior  portion  of  the  body  rudimentary,  with  flat, 
I'ounded  tubercles,  having  a  depression  in  their  centres.  In  the  last  portion  of  the  body  they  become  more 
distinct,  there  are  about  12  rows  between  the  anterior  portion  of  the  bases  of  the  second  dorsal  and  anal  fins. 

Colours — "  greenish-olive,  yellowish  on  the  belly  :  six  rather  distinct  darker  bands  descend  obliquelj'  from  the 
back  towards  the  belly  :  the  anterior  dorsal  grayish,  the  other  fins  reddish."     Giinther,  I.  c. 

Hahitat. — India,  from  whence  one  specimen  was  brought  by  General  Ilardwieke. 

8.    Boleophthalmus  pectinirostris. 

Gobius  pectinirostris,  Gmel.  LLun.  i,  p.  200;  Bl.  Schn.  ji.  70;  Lacep.  ii,  p.  542;  Shaw,  Zool.  iv,  p.  24-3. 
Apocryjites  pectinirostris,  Cuv.  and  Val.  xii,  p.  150. 
Boleopldhalmus  pectinirostris,  Rich.  Ich.  China,  p.  208  ;  Cantor,  Catal.  p.  193  ;   Giinther,  Catal.  iii,  p.  103. 
Boleophthabnus  Boddaertii,  Rich.  1.  c. ;  Temm.  and  Schleg.  Fauna  Jajjou.  Poissons,  p.  148,  pi.  7^,  f.  3. 
BoleopMlialmus  inornatus,  Blyth,  J.  A.  S.  of  B.  1860,  p.  148. 

B.  v,  D.  5  I  23-24,  P.  18,  V.  1/5,  A.  23-24,  C.  14,  Vert.  11-14. 

Length  of  head  4|,  of  caudal  5,  height  of  body  G  in  the  total  length.  Eijes — approximating,  diameter 
1/4  to  1/5  of  length  of  head,  2/3  of  a  diameter  from  end  of  snout.  The  greatest  width  of  the  head 
equals  a  little  above  1/2  its  length,  and  its  height  equals  its  length  without  the  snout.  The  maxilla  extends  to 

below  the  hind  edge  of  the  orbit.  Teeth — three  large,  pointed,  and  vertically  placed  teeth  on  either  side  of  the 
centre  of  the  upper  jaw,  and  about  40  small  conical  ones  laterally  :  teeth  in  lower  jaw  horizontal,  about  36  or 
40  truncated  and  notched  ones  along  either  ramus,  also  a  pair  of  posterior  canines.  Fins — spines  of  first  dorsal 
filamentous  and  extending  some  distance  beyond  the  membrane,  their  height  being  nearly  twice  that  of  the 
body  :  last  dorsal  rays  3/4  height  of  body.  Pectoral  as  long  as  the  head  excluding  the  snout :  ventrals  reach 
half  way  to  the  anal,  and  are  united  in  their  entire  extent.  Caudal  pointed.  Scales — cycloid,  anteriorly 
rudimentary,  those  in  the  posterior  portion  of  the  body  are  more  developed,  but  in  irregular  rows,  there  being 
about  17  between  the  posterior  extremities  of  the  second  dorsal  and  anal  tins.  Colours — the  body  with  small, 
dark  tubercles,  and  verdigris  spots.  Vertically  placed  blue  spots  on  the  first  dorsal  fin,  and  six  or 
seven  transverse  ones  on  the  second,  where  they  sometimes  form  bands  :  some  also  on  the  caudal  :  the  other 
fins  brownish. 

There  are  seven  specimens  up  to  3  inches  in  length  in  the  Calcutta  Museum,  received  from  the  Tenasserim 

Provinces,  where  they  were  collected  by  the  late  Major  Berdmore,  and  are  the  type  of  Blyth's  B.  inoratus.  It 
seems  to  be  a  more  Westerly  form  than  most  of  the  Indian  species  of  this  genus. 

Habitat. — Coast  of  Burma  to  the  Malay  Archipelago  and  beyond. 

Genus,  8 — Bosteichtuys,*  (Lacc'p.)  C.  Dumm-il. 

Bosiryclms,  Lacep.  ;  Fkilypnus,  Ya\.  ;  Bostrictis  and  Ictiopo<jon,  Raf . ;  Pliilypnodon,  Bleeker ;  Bostrichthys, 
C.  Dum.  ;  Lenibus,  Giinther. 

BrancMostprjals  four  to  six:  p)soudohrancltia'.  Gill-openimj  of  moderate  width.  Body  moderately  elongated, 
sub- cylindrical  anteriorly:  head  somewhat  depressed.  Eyes  lateral,  of  moderate  size,  not  piromiuent.  Teeth  in  the  jaws 
in  many  rows  without  canines,  present  on  the  vomer,  present  or  absent  on  palate  and  tuny  ae.  Two  dorsal  fins,  the 
anterior  with  6  or  7  spines,  the  second  and  the  anal  of  about  the  same  lenyth  (10-13).  Base  of  pectoral  sliqhtly 
muscular:  ventrals  placed  close  together  but  not  united.  Scales  of  moderate  or  siuall  size,  cycloid  or  ctenoid, 
head   scaled  or   scaleless. 

*  The  riuhjimi,  Bleeker,  which  possess  vomerine  teetli,  consist  of; — 
1.  Philypnoflon,  Bleeker.     Teeth  on  palatines  and  tongue.     Scales  ctenoid.     Head  scaleles'. 
2.  Bostrichthys,  C.  Dnm.     Palatines  and  toniruc  edemulons.     Scales  cycloid.     Head  scaled. 
3.  Fhilypnus,  Val.     Palatines  and  tongue  edentulous.     Scales  ctenoid.     Head  scaled. 
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SYNOPSIS  OF  SPECIES. 

1.  Bostrichthys  Sinensis,  D.  0  |  y^'^,  A.  i,  L.  1.  140.     Anterior  nostril  long  and  tubular.     Dark  brown, 

with  a  large  black  white-edged  ocellus  at  the  upper  part  of  the  base  of  the  caudal  fin.     Andamans  to  China. 

Bostrichthys  Sinensis,  Plate  LXV,  fig.  4. 

Bostryckus  Sine^isis,  Lacep.  iii,  p.  141,  pi.  14,  f.  2. 
Gobius  Sinensis,  Cuv.  and  Val.  xii,  p.  94. 

Philypnus  oceUicauda,  Richards.  Voy.  Sulphur,  Fishes,  pp.  58,  149,  pi.  5C,  f  1-3,  IG. 
Philyjmus  Sinenis,  Richards.  Ich.  China,  p.  210. 

PMhipnus  ophicephalus,  Bleeker,  Verb.  Bat.  Gen.  xxii,  Blen.  en  Gob.  p.  20. 

Bostrichthys  Sinensis,  Gill,  Proc.  Acad.  Nat.  Sc.  Phil.  1800,  p.  125  ;  Kner,  Xovara  Fische,  p.  186  ; 
Bleeker,  Gobioides,  1874,  p.  13. 

Eleotris  Sinensis,  Giinther,  Catal.  iii,  p.  127. 

Bostryckus  Sinensis,  Bleeker,  Bintang,  1808,  p.  5,  and  Eleotri formes,  1874,  p.  4. 

Lee-mee-jo-do-dali,  Andam. 

B.  V,  D.  6  I  To?T^,  P.  15,  V.  1/5,  A.  i,  C.  13,  L.  1.  140,  Vert.  12/15. 

Length  of  head  from  4^  to  4|,  of  caudal  6i  to  7,  height  of  body  7|  to  8  in  the  total  length.  Eyes— 

diameter  1/5  of  length  of  head,  1^  diameters  from  end  of  snout,  and  2  diameters  apart.  Head  obtuse,  broad, 

depressed.  Lower  ̂ jaw  the  longer,  the  maxilla  reaches  to  below  the  hind  edge  of  the  eye.  Greatest 
width  of  head  equals  its  length  excluding  the  snout,  its  height  equals  about  1/2  its  length.  Anterior  nostril 

tubular  and  long.  Teeth— in  equal  sized  villiform  rows  in  both  jaws,  also  on  a  semi-oval  spot  on  the  vomer. 

Pins— &Tst  dorsal  not  so  high  as  the  second,  a  rather  considerable  interspace  between  the  two  fins.  Pectoral 

and  ventral  of  about  the  same  length,  and  equalling  the  head  excluding  the  snout.  Caudal  rounded 

or  wedo-e-shaped.  Scales— cycloid,  rudimentary  on  the  top  of  the  head  and  the  nape  :  small  on  the  cheeks, 

lar<rer  on  the  opercles.  On  the  body  they  are  irregular.  Colours— dark  brown  marbled,  a  black  white-edged 

ocellus  at  the  upper  part  of  the  root  of  the  caudal  fin :  three  bands  formed  of  spots  along  the  dorsal  fin,  caudal 

also  vertically  banded  by  spots.  t  ,Tn     •     x  •    o 

Eahitat.-Andnm^-as,  to  the  Malay  Archipelago  and  China.  The  specimen  figured  (hfe-size)  is  from  the 

Andamans,  where  it  is  not  uncommon  in  the  brackish  waters,  feeding  on  small  Crustacea. 

Genus,  9 — Eleoteis,*  Oronovius. 

Brwnchiostegals  from  four  to  six,  occasionally  terminating  anteriorly  in  a  spine :  pseudolrancJdce  present. 

Gill-openinrjs  of  imderate  width.  Body  suh-cylindrical :  head  oblong.  Eyes -lateral,  not  prominent,  mid  of  moderate 

size.  Teeth  small,  none  on  vomer  or  palatines.  Two  dorsal  jins,  the  anterior  with  few  (5-8)  spines,  and  these 

sometimes  filamentous  :  base  of  pectoral  slightly  muscular:  ventrals  placed  close  together  but  not  united.  Scales 

present.     Air-vessel  large.     Anal  papilla  distinct.     Pyloric  appendages  generally  absent. 

As  in  the  Genus  Gobius  I  considered  it  unadvisable  to  adopt  minute  sub-divisions,  for  the  purpose  of 

formino-  Genera,  I  cannot  but  think  that  the  same  plan  had  better  be  continued  for  Genus  Eleotris,  or  Gobies 

with  separated  ventral  fins  and  no  teeth  on  the  palate.  Those  which  have  an  outer  barbed  row  are  likewise 

properly  removed  to  separate  genera,  as  Mogurnda,  GiU. 

Geographical  distribution.— These  fishes  are  generally  found  in  the  seas  of  the  tropics,  mostly  along  the 

shores,  in  estuaries,  or  tidal  rivers,  but  not  above  tidal  influence.     The  only  one  I  have  observed  that  appears 

*  Many  of  the  frjllowing  Genera  which  comprise  Eleotrii  and  Balii  of  Bleeker  are  comprised  in  the  above  • — 
No  crests  or  serrated  ridges  on  the  head  :  teeth  in  mani)  rows  in  both  jaus,  Eleotris,  Gr(mow.=Qobiomo'mdes,  Laci:p.=Erotelis, 

Poey  anterior  canines  also  in  both  jaws  and  the  inner  row  in  the  lower  enlarged,  Odonteleotris,  Gill  :  or  simply  the  outer  ro-.v 
enlart'ed,  Guavina,  Bleeker  :  head  scaleless,  Belohrcmchus,  Bleeker  :  or  the  inner  row  in  the  lower  jaw  may  be  slightly  enlarged  (scales 

28  10^40 'isthmus  narrow)  Ophiocara,  Gill  :  or  the  outer  row  in  the  upper  jaw,  and  anteriorly  the  outer  in  the  lower,  which  also  has 
its  inner  row  posteriorly  enlarged  (a  preopercular  spine),  Clieilodipterus,  H.  B  =CuUus,  Bleeker  :  or  the  teeth  may  be  subequal 
and  slender  (upper  surface  of  head  scaled)  Gohiomorphus,  Gill.  ,     •      i     ,  -      , 

Or  the  teeth  may  be  in  few  rows  in  both  jaws,  the  outer  being  enlarged  in  the  upper,  and  also  anteriorly  in  the  lower  as  is  also 
its  posterior  inner  row  ( isthmus  of  medium  size)  Oxyeleotris,  Bleeker.  ,    .   •      ui    i 

Or  the  teeth  may  be  in  many  rows  in  the  wpper,  and  only  a  single  one  in   tlie    lower  jaw,  as  Fogoneleotris,   Bleeker, 
and  Oymneleotris,  Bleeker.  ,   ,        ,    ,  ,    •       n  j-     r>i    i 

Osseous  crests  or  serrated  ridges  on  the  head  :  teeth  m  many  rows  in  both  jaws,  crowded  and  of  equal  size,  liutis,  Bleeker  ;  or 

subequal  in  size  (head  scaleless)  Gymnobutis,  Bleeker  :  or  the  outer  row  enlarged  in  either  jaw  (head  convex)  Prio-iwbutis,  Bleeker  ;  or slender  and  not  crowded,  with  the  outer  row  slightly  enlarged,  OJ/>ntobutis,  Bleeker. 

Or  there    may   be   many   rows  of    teeth  in   both  jaws,   the  outer   being    slender   and    moveable,    as     Dormitator,   Gill : 
Asterropte'ryx,  lliipp.  ,    .      ,      ,  ,.    ■      i  »      i        • 

Or  the  teeth  in  the  jaws  may  be  fixed  in  many  rows  in  both  jaios,  the  outer  enlarged,  in  the  lower  a  posterior  lateral  canine. 
Scales  large  and  ctenoid.  Brachi/cleotris,  Bleeker  ;  or  cycloid  Hetereleofns,  Bleeker.  ■,.,□,  r^-,. 

Or  the  scales  may  be  small  :  teeth  in  many  rows  in  both  jaws,  the  outer  the  longer,  and  partly  canine-like,  Fareleotris,  Gill  : 

or   with   only   two   canines   at   the   symphysis   of   the   premaxillaries,   and   posterior   canines   above    the  symphysis    ot     the   lower 
jaw,  Oxymetnpon,  Bleeker.  .  .  ■    j7    i  •        ti 

Or  the  teeth  may  be  in  one  or  more  roios  in  the  premaxillaries,  the  inner  being  rudimentary,  or  m  many  m  the  lower  yxw,  the 

outer  the  longer  and  unequal,  a  posterior  lateral  canine,  Valeiv:iennesia,  Bleeker  :  or  a  single  row  in  the  upper  jaw,  an  enlarged  outer 

unequal  row  in  the  lower,  and  a  large  posterior  curved  canine,  Eleotriodes,  Bleeker. 
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to  livo  ill  fresh  water  as  well  as  brackish  or  saline  is  tlie  E.  fusca,  whicli  tliougli  most  numerous  near  tlie  coasts, 
is  still  found  a  liuaclred  miles  and  more  from  the  sea. 

SYNOPSIS    OF  SPECIES.  ' 1.  Elentris  macrolqndota,  D.  7  |  |,  A.  ■^,  L.  1.  30.     Brownish,  dorsal,  anal,  and  caudal  spotted.     India. 

2.  Eleotris  vmralis,  D.  6  |  j\,  A.  -^,  L.  1.  100.  Ko  scales  on  head.  Two  or  three  red  longitudinal 

bands  along  the  body,  some  on  head,  several  on  dorsal  fins,  and  a  black  mark  at  the  summit  of  the  first  dorsal, 
between  its  third  and  fourth  spines.     Seas  of  India  to  the  Malay  Archipelago. 

3.  Eleotris  sexijuttata,  D.  6  |  yV.  ̂ -  iV'  L.  1.  75-80.  Blue  spots,  with  dark  edges  on  the  sides  of  the 

head,  a  black  upper  edge  to  first  dorsal  fin,  and  six  violet  stripes  along  the  second,  anal  with  two  :  caudal 
spotted.     Ceylon  to  the  ilalay  Archipelago. 

4.  Eleotris  felkeps,  D.  6  |  ̂l,  a.  11,  L.  1.  27,  L.  tr.  12.  Brownish-white,  irregularly  spotted  and  blotched 
with  a  darker  colour,  fins  spotted.     Andamans. 

5.  Eleotris  macroclon,  D.  6  |  i,  A.  |,  L.  1.  120,  L.  tr.  30.  Canines  in  jaws.  Brownish.  A  dark  ocellus 

at  upper  part  of  base  of  caudal  fin :  fins  spotted.     Estuaries  of  Bengal  and  Burma. 

6.  Eleotris  poroueijhalus,  D.  6  |  ̂̂ Vu'  ̂ -  t-  L-  1.  36-37,  L.  tr.  12-13.  Twenty-five  to  thirty  rows  oP  scales 
bsfore  the  dorsal  fin.  Brown,  marbled  with  darker.  Dorsals  spotted,  anal  with  a  dark  band.  Andamans, 
Burma,  and  to  the  I\Ialay  Archipelago. 

7.  Eleotris  oxjliiocephalus,  D.  6  |  sV-  ̂ -  h  L-  1-  31-34,  L.  tr.  10-11.  Fifteen  rows  of  scales  before  the 
dorsal  fin.  Brown,  blotched  and  marbled  with  darker.  Fins  banded.  Africa,  Andamans,  and  to  the 

Malay  Archipelago. 

8.  Eleotris  cavifrons,  D.  6  |  i,  A.  |,  L.  1.  65,  L.  tr.  17.  A  preopercular  spine.  Scales  extend  to  the  snout, 
55  rows  before  the  dorsal  fin.  Brown,  with  a  few  spots  on  the  body,  dorsal  and  caudal  barred  in  spots. 
Andamans. 

9.  Eleotris  fusca,  D.  6  |  |,  A.  |,  L.  1.  60-05,  L.  tr.  16.  A  preopercular  spine.  Scales  extend  to  the 

snout,  48  rows  before  the  dorsal  fin.  Leaden-black,  and  of  various  colours,  fins  spotted.  Coast  of  Africa  and 
India  to  the  Malay  Archipelago. 

10.  Eleotris  Canarensis,  D.  6  1  |,  A.  i,  L.  1.  58,  L.  tr.  17.  Forty-two  rows  of  scales  before  the  dorsal  fin. 
Dark  brown,  mottled  :  fins  spotted.     Mangalore. 

11.  Eleotris  luteus,  D.  6  ]  |,  A.  |,  L.  1.  50,  L.  tr.  12.  A  preopercular  spine.  Scales  do  not  extend  to  so 

far  as  the  eyes,  23  rows  before  the  dorsal  fin.     Dirty-gray,  with  vertical  bands  :  fins  spotted.     Andamans. 

12.  Eleotris  scintillans,  D.  6  |  |,  A.  -f,  L.  1.  42,  L.  tr.  15.  Thirty-four  rows  of  scales  before  the  dorsal  fin. 

Brownish,  marbled  with  darker,  a  dark  ocellus  at  upper  part  of  base  of  caudal  fin.  Dorsals  spotted,  anal  with 
a  dark  band.     Akyab  and  the  Andamans. 

13.  Eleotris  litoralis,  D.  6  |  |,  A.  |,  L.  1.  35,  L.  tr.  11.  Thirty  rows  of  scales  before  the  dorsal  fin. 
Brownish,  marbled  with  darker,  dorsal  and  caudal  fins  spotted.     Andamans. 

14.  Eleotris  capenda,  D.  6  |  |,  A.  |,  L.  1.  3U,  L.  tr.  9.  Serrated  ridges  on  the  head.  Interorbital  space 

.scaleless.  Brown,  a  black  blotch  edged  with  scarlet  at  base  of  pectoral  fin  :  vertical  fins  spotted.  Coasts  of 
India  to  the  Malay  Archipelago  and  beyond. 

15.  Eleotris  butis,  D.  6  |  |,  A.  i,  L.  1.  28,  L.  tr.  9-10.  Maxilla  extends  to  below  middle  of  the  eye. 

Serrated  ridges  on  head.  Interorbital  space  scaled.  Brownish,  with  a  black  blotch  edged  with  scarlet  at  base 
of  the  pectoral  fin  :  fins  spotted.     Seas  and  estuaries  of  India  to  the  Malay  Archipelago. 

16.  Eleotris  Amhoinensis,  D.  6  |  i,  A.  I,  L.  1.  28,  L.  tr.  9.  Maxilla  scarcely  reaches  to  below  front  edge 

of  the  eye.  Serrated  ridges  on  the  head.  Interorbital  space  scaled.  Brownish,  a  black  blotch  edged  with 

yellow  at  base  of  the  pectoral  fin  :  fins  spotted.     Seas  and  estuaries  of  India  to  the  Malay  Archipelago. 

1.    Eleotris  macrolepidota. 
Scicena  viaerolepiclota,  Bl.  t.  298  ;  Bl.  Schn.  p.  80. 
Eleotris  tumifrons,  Cuv.  and  Val.  xii,  p.  241. 
Eleotris  macrolepidota,  Giinther,  Catal.  iii,  p.  111. 
Dornmtator  macrolepidota,  Bleekcr,  Eleotriformes,  1874,  p.  6. 

B.  vi,  D.  7  I  \,  P.  13,  V.  1/5,  A.  J^,  C.  16,  L.  1.  30. 

Length  of  head,  of  caudal  fin,  and  height  of  body,  each  nearly  1/4  of  the  total  length.  Si/es— diameter 
1/4  of  length  of  head,  1  diameter  from  end  of  snout,  3  diameters  apart.  Height  of  head  3/4  of  its  length. 
Interorbital  space  swollen :  otherwise  the  upper  surface  of  the  head  is  flat.  Cleft  of  mouth  very  _  oblique. 
The  maxilla  reaches  to  beneath  the  anterior  margin  of  the  orbit.  Teeth — villiform.  Scales — finely  ctenoid  on  the 

l)ody,  those  on  the  ujiper  surface  of  the  head  small.  Colours — brownish,  with  brown  spots  on  the  second  dorsal. 
Bloch  in  his  figure  gives  it  six  vertical  bands  on  the  body,  and  both  dorsals,  anal,  and  caudal  spotted. 

Eabitat. — The  specimen  from  which  Bloch  took  his  figure  is  stated  to  have  come  from  India,  and 
to  attain  9  inches  in  length. 

2.    Eleotris  muralis,  Plate  LXIX,  fig.  1. 

(Quoy  and  Gaim.)  Cuv.  and  Val.  xii,  p.  253,  pi.  357 ;  Bleeker,  Amb.  and  Ceram.  p.  276  ;  Gunther, 
Catal.  iii,  p.  130. 



FAMILY,  XXVII— GOBIID^.  311 

Valenciennea  muralis,  Bleeker,  Boeroe,  p.  412,  and  Eleotriformes,  1874,  p.  6. 
Eleotrio'ide?  muralis,  Bleeker,  Goram.  p.  212. 

B.  V,  D.  6  1  Jj,  P.  19,  V.  1/5,  A.  ̂ ,  C.  13,  L.  1.  ca.  100. 

Length  of  liead  4J,  of  caiidal  4J,  heigbt  of  body  6J  in  the  total  length.  Eyes— di&metcr  1/5  of  length  of 
head,  1^-  diameters  from  end  of  snout,  and  1  apart.  Greatest  width  of  head  equals  its  height  or  its  length 
behind  the  middle  of  the  eyes.  Cleft  of  mouth  oblique,  commencing  anteriorly  opposite  the  middle  of  the  eye  : 
the  maxilla  reaches  to  below  the  front  edge  of  the  orbit.  Teeth — a  single  row  of  pointed,  rather  curved,  and 
laro-e  teeth  in  the  premaxillaries  :  villitbrm  in  the  lower  jaw,  with  anteriorly  an  outer  row  of  curved  teeth  ending 
laterally  in  one  or  two  canines.  Fins — dorsal  spines  with  filamentous  terminations,  the  third  being  half  higher 
than  the  body  :  the  last  dorsal  ray  as  high  as  the  body.  Pectoral  nearly  as  long  as  the  head  :  ventral  reaches 
half  way  to  the  anal.  Caudal  pointed.  Scales — none  on  the  head,  those  on  the  body  ctenoid,  about  30  rows 
between  the  anterior  portion  of  the  bases  of  the  second  dorsal  and  anal  fins.  Colours — two  or  three  longi- 

tudinal red  bands  along  the  upper  half  of  the  body,  and  which  may  be  broken  up  mto  spots,  sometimes  there 
are  also  a  few  vertical  red  bands  crossing  the  horizontal  rows  at  right  angles  :  three  or  four  red  bands  on  the 
head,  those  on  the  opercle  being  tortuous.  Several  rows  of  red  spots  on  the  first  dorsal  fin  forming  bands,  and 
a  black  blotch  at  its  summit  between  the  third  and  fourth  spines.  Two  or  three  red  lines  along  the  second 
dorsal,  and  one  along  the  anal  fin  :  caiidal  with  red  spots. 

Amongst  Sir  Walter  EUiot's  collection  of  drawings  is  a  coloured  one  of  the  fish  captured  inside  a  Mnrcena, 
at  Madi-as,  and  referred  to  by  Jerdon  in  the  M.  J.  L.  and  Sc.  1851,  p.  143,  it  may  perhaps  be  the  species 

described  above.  Dr.  Giinther  identified  one  of  Sir  Emerson  Tennent's  drawings  of  Ceylon  Fishes  with 
E.  muralis,  therefore  it  would  appear  to  be  found  oS  that  island.  Bleeker  places  E.  lineato-ondatas,  Kner,  as  a 

synonym  of  this  species. 
Eahitat. — Seas  of  India  to  the  Malay  Archipelago. 

3.    Eleotris  sexguttata. 

Cuv.  and  Val.  xii,  p.  254 ;  Bleeker,  Blen.  en  Gob.  p.  253,  and  Sumatra,  p.  52  ;  (Jerdon,  M.  J.  L.  and  Sc. 
1851,  p.  143  not  synon.)  ;  Giinther,  Catal.  p.  130. 

Valmciennea  sexguttata,  Bleeker,  Boeroe,  p.  412,  Arou,  1873,  p.  2,  and  Eleotriformes,  1874,  p.  6. 
Eleotriodes  sexguttata,  Bleeker,  Goram.  p.  212. 

B.  iv-v,  D.  6  I  tV,  P-  21,  V.  1/5,  A.  ■^,  L.  1.  75-80. 

Height  of  body  7  to  8  in  the  total  length.  Eijes — not  one  diameter  apart.  Jaws  of  equal  length 
anteriorly.  Teeth — in  a  single  row  of  unequal  size.  Fins—dov&&\  spines,  from  the  second  to  the  fourth  inclusive, 
produced  into  filaments.  Colours — greenish,  shot  with  rosy :  blue  spots,  with  dark  edges  on  the  side  of  the 
head :  occasionally  a  violet  spot  before  the  dorsal  fin,  which  latter  has  a  black  superior  margin  :  second  dorsal 

with  six  longitudinal  violet  stripes,  anal  -with  two :  caudal  with  pearl-coloured  ocelli  edged  with  violet. 
Jerdon's  fish  can  hardly  be  identical  with  Cuv.  and  Val.  The  figure  amongst  Sir  W.  Elliot's  drawings 

represents  a  fish  with  D.  6/11.  Body  gray,  with  six  vertical  bands,  six  black  spots  at  the  base  of  the  caudal  fin 
and  a  large  black  j-ellow-edged  ocellus  at  tlie  base  of  the  pectoral.  Fii-st  dorsal  white  in  its  lower  1/3,  black  in 
its  upper  two-thirds  :  second  dorsal  white  along  its  base,  gray  in  its  outer  three-fourths.  Caudal  with  a  white 

tip.  Fu'st  dorsal  about  1/2  the  height  of  the  second,  which  equals  that  of  the  body.  It  is  marked  "  Eltutris 
6  guttata  ?  C.V.  ?  NatsooU  Tamil.  Butis."     It  appears  similar  to  E.  Amboinensis. 

Habitat. — Ceylon  to  the  Malay  Archipelago. 

4.    Eleotris  feliceps. 

Blyth,  J.  A.  S.  of  Beng.  1860,  p.  146 ;  Day,  Proc.  Zool.  Soc.  1869,  p.  517. 

B.  V,  D.  6  I  tV,  p.  15,  V.  1/5,  A.  11,  C.  13,  L.  1.  27,  L.  tr.  12. 

Length  of  head  1/4,  of  caudal  1/5,  height  of  body  1/5  of  the  total  length.  Eyes— close  together,  1  diameter 
from  end  of  snout.  Head  slightly  depressed,  snout  pointed.  Lower  jaw  the  longer.  Cleft  of  mouth  short,  the 

maxilla  only  extends  half  way  to  below  the  orbit  :  no  preopercular  spine.  Teeth — viUiform.  Fms — dorsal 
spines  filiform  :  central  caudal  rays  the  longest.  Scales — cycloid  as  far  as  the  base  of  the  anal  fin,  where  they 
become  strongly  ctenoid  :  anteriorly  they  reach  to  the  posterior  margin  of  the  orbit,  and  also  cover  the  cheeks 
and  opercles  :  twelve  rows  between  the  bases  of  the  second  dorsal  and  anal  fins.  Colours — brownish-white, 
irregularly  spotted  and  blotched  with  a  darker  colour  :  dark  bands  pass  do-wnwards  from  the  orljit :  fins  more 
or  less  spotted. 

HaUtat. — Andamans,  from  whence  the  Calcutta  Museum  received  one  specimen  1^  inches  in  length. 

5.    Eleotris  macrodon,  Plate  LXV,  fig.  3. 

Bleeker,  Beng.  en  Hind.  p.  104,  t.  2,  f  1 ;  Giinther,  Catal.  iii,  p.  129. 
Odonteleotris  macrodon.  Gill,  Bleeker,  Eleotriformes,  1874,  p.  14. 

B.  V,  D.  6  I  1,  P.  17,  V.  1/5,  A.  I,  C.  13,  L.  1. 120,  L.  tr.  30. 

Length  of  head  4^,  of  caudal  6,  height  of  body  6  in  the  total  length.  Eyes — diameter  Q\  in  length  of 
head,  11  diameters  from  end  of  snout,  and  2  apart.     Upper  surface  of  head  flattened,  snout  slightly  elevated. 
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Greatest  wiclth  of  licad  equals  its  length  behind  the  eyes,  and  its  height  equals  half  its  length.  Lower  jaw  the 

lono-er  Cleft  of  naouth  oblique,  commencing  anteriorly  opposite  the  middle  of  the  eyes,  the  maxilla  reaching  to 

below  the  centre  of  the  orbit.  Ko  spine  on  preopercle.  Anterior  nostril  tubular.  A  small  barbel  is  said  to 

exist  on  each  side  of  the  upper  jaw.  TeeiA— several  villiform  rows  in  both  jaws,  an  outer  row  of  enlarged 

conical  ones  in  front  of  the  premasillaries,  consisting  of  from  eight  to  ten,  two  of  which  are  large  canines  :  in 

the  lower  jaw  from  foiu-  to  six  conical  canines  anteriorly,  whilst  the  inner  row  of  the  vilhform  ones  is  very 

slio-htly  the  laro-est.  f'i'ws— dorsals  of  about  the  same  height  and  equal  to  half  of  that  of  the  body.  Pectoral  as 
ion"-  as  the  head  behind  the  eyes  :  ventral  reaching  a  little  above  half  way  to  the  anal.  Caudal_  rounded. 

,^j^,r7es— cycloid  extending  in  irregular  rows  over  body  and  head,  except  at  front  of  snout  and  lower  jaw,  about 

70  rows  in  front  of  dorsal  fin.  The  posterior  half  of  caudal  scaled.  Co/okcs— brownish,  second  dorsal  wi
th 

several  brown  spots.     A  dark  ocellus  edged  with  light  at  the  upper  part  of  the  base  of  the  caudal  fin. 

ZTai^iYai.— Estuaries  and  mouths  of  large  rivers  in  lower  Bengal  and  Burma,  attaining  at  least  4|  inches 

in  length. 

6.    Eleotris  porocephalus,  Plate  LXVII,  fig.  1. 

Eleoiris  porocephala,  Cuv.  and  Val.  xii,  p.  237;  Cantor,  Catal.  p.  195  ;  Bleeker,  Amboina,  p.  344. 

Eleotris  iiorocephaloides,  Bleeker,  Sumatra,  p.  511  ;  Giinther,  Catal.  iii,  p.  lOb'. Eleotris  Cantoris,  Giinther,  Catal.  ui,  p.  108. 

Ojyhiocara  porocephala,  Bleeker,  Eleotriformes,  1874,  p.  5. 

B.  V,  D.  6  I  ̂.Vo.  P-  15,  V.  1/5,  A.  J-,  C.  15,  L.  1.  3G-37,  L.  tr.  12-13. 

Leno-th  of  head  3^  to  3t,  of  caudal  5  to  6,  height  of  body  4f  to  5i  in  the  total  length.  Eyes— diameter 

from  1  '5  to  1/6  in  leno-th  of  head,  li  to  1^  diameters  from  end  of  snout,  and  2  to  2^  diameters  apart.  Head 

obtuse'  flat  depressed.  Greatest  width  of  head  equals  its  leng-th  excluding  the  snout,  and  its  height  equals  its 

leno-th'  behind  the  eye.  Lower  jaw  the  longer,  the  maxilla  reaches  to  rather  behind  the  centre  of  the  eye 
Anterior  nostril  tubular.  Teeth— in  villifoi-m  rows,  the  outer  row  in  the  lower  jaw  slightly  the  longest  and 

pointed  Fins— the  two  dorsals  of  about  equal  height  or  two-thirds  that  of  the  body,  the  last  dorsal  ray  scarcely 

reaches  the  base  of  the  caudal  fin.  Pectoral  equaTs  the  length  of  the  head  behind  the  middle  of  the  eyes,  the 

ventral  is  rather  shorter.  Caudal  rounded.  Scnies— ctenoid,  extended  over  the  head,  except  on  front  portion 

of  snout  those  on  the  upper  surface  of  the  head  smaller  than  those  on  the  body  and  from  25  to  30  rows  antenor 

to  the  base  of  the  dorsal  fin,  there  are  about  12  rows  between  the  eye  and  angle  of  the  preopercle,  seven  or  eight 

across  the  operclo,  and  13  to  14  between  the  anterior  portions  of  the  bases  of  the  second  dorsal  and  anal  t
ins. 

roJours—deceY>  blackish-brown,  marbled  with  darker  :  second  dorsal  with  three  or  four  rows  of  spots  :  a  dark 

band  alou"-  the  anal.     The  body  may  have  numerous  light  spots  upon  it  and  also  on  the  second  dorsal  fin. 

Habitat.— Audamans,  Burma,  to  the  Malay  Archipelago.     The  specimen  figured  (life-size)  is  from  the 
Audamans. 

7.    Eleotris  ophiocephalus,  Plate  LXVII,  fig.  2. 

Eleotris  oplioceplaUs,  (Kuhl.  and  v.  Hass.)  Cuv.  and  Val.  xii,  p.  239  ;  Bleeker,  Blenn.  en  Gob.  p.  22  ; 

Cantor,  Catal.  p.  190  ;  Giinther,  Catal.  iii,  p.  107;  Day,  Proc.  Zool.  Soc.  1870,  p.  694. 
'  Eleotris  marrjaritacea,  Cuv.  and  Val.  xii,  p.  240. 
^'  ---  Eleotris  viridis,  Bleeker,  Madura,  p.  22. 

Ophiocara  ophiocepliala,  Bleeker,  Eleotriformes,  1874,  p.  15. 
A-rig-dah  and  Mu-took-dah,  Andam. 

B.  V,  D.  6  I  gl^,  P.  17,  V.  1/5,  A.  i  C.  15,  L.  1.  31-34,  L.  tr.  10-11,  Ckc.  pyl.  2. 

Length  of -head  3i  to  4^,  of  caudal  5^  to  6,  height  of  body  4  to  5  in  the  total  length.  Eyes— diame
ter 

1/5  to  1/6  of  lencrth  of  head,  1  to  U  diameters  from  end  of  snout,  and  2  to  3  apart.  Head  obtuse  and
  depressed, 

its  upper  surface°flat,  its  greatest  w'idth  cquallmg  its  length  without  the  snout,  and  its  height  bemg  a  littl
e  less. 

Lower  jaw  the  longer,  cleft  oblique,  commencing  anteriorly  opposite  the  middle  of  the  eye
s  the  maxdia 

reaches  to  below  the  front  edge  of  the  orbit.  Anterior  nostril  tubular.  Teeth— m  numerous  v
iUiform  rows  m 

both  jaws  the  outer  being  rather  enlarged  and  pointed :  palate  edentulous.  F/ms— first  dorsal  spines  rather 

fine  and  Miualling  about  1/2  the  height  of  the  bodv,  last  dorsal  rays  prolonged,  reachmg  to  nearly  or  q
uite  the 

base  of  the  caudal  fin.  Pectoral  as  long  as  the  head  excluding  the  snout,  the  ventral  equally  long  and
  reaching 

the  vent  Caudal  rounded.  ,S'ca?es— finely  ctenoid,  15  rows  in  front  of  first  dorsal  fin  and  reaching  to  
the  snout, 

also  coverino-  the  cheeks  and  opereles  :  those  on  the  top  of  the  head  as  large  as  those  on  the  body
.  Pi/lonc 

nni}endaqes—t\yo.  Colours— olive  brown,  some  irregular  blotches  along  the  sides,  whilst  t
hree  black  bands 

radiate  from  the  eye:  sometimes  a  light  ocellus  edged  with  dark  at  the  upper  half  of  the  bas
e  of  the  pectoral 

fin,  or  some  dark  markings :  verticarfins  with  light  margins :  a  darkish  band  along  the  second  dorsal,  anal,  and 
ventral  fins  :  soft  dorsal  sometimes  with  two  nan-ow  darkish  bands.  i  c     •     ti  • 

Dr  Bleeker  observes  that  yellow  spots  are  very  well  marked  on  the  second  dorsal  and  anal  fin  m  
tms 

species  of  Ophiocara.  I  did  not  see  such  at  the  Andamans  where  I  captured  many,  but  was  on
ly  there  m 

December  and  January,  and  season  may  affect  their  colours. 

//aiii«*.— Andamans,  the  coast  of  Africa,  and  Malay  Archipelago,  to  at  least  9^  mches  in  length. 
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8.    Eleotris  cavifrons,  Plate  LXV,  fig.  6. 

BlytL,  J.  A.  S.  of  Bcng.  1860,  p.  145  ;  Day,  Proc.  Zool.  Soc.  1869,  p.  oU. 

B.  V,  D.  6  I  I,  P.  13,  V.  1/5,  A.  |,  C.  15,  L.  1.  65,  L.  tr.  17. 

Length  of  head  3j  to  3f ,  of  caudal  5  to  5J,  height  of  body  5|  to  6i  in  the  total  len  th.  i?,yes— diameter 
1/5  to  1/6  of  length  of  head,  1  to  l^-  diameters  from  end  of  snout,  and  1  to  Ij  apart.  Head  depressed.  Its 
greatest  width  equals  its  length  excluding  the  snout,  and  its  height  equals  half  its  length.  A  deep  depression 
exists  over  the  orbits.  Lower  jaw  the  longer,  cleft  of  mouth  oblique,  commencing  anteriorly  opposite  the  upper 
edge  of  the  eye,  the  maxilla  reaches  to  below  the  hind  edge  of  the  orbit.  A  well  marked  spine  pointing  down- 

wards at  the  angle  of  the  preopercle.  Anterior  nostril  somewhat  tubular.  Teeth — vilbform  in  both  jaws,  the 
outer  row  in  the  prcmaxillaries  rather  enlarged,  whilst  the  inner  row  is  likewise  a  little  larger  than  the  outer 
ones  and  directed  somewhat  hiwards.  Four  or  five  large  canine-like  teeth  in  the  front  of  the  lower  jaw,  whilst 
its  inner  row  is  also  enlarged,  terminating  laterally  in  a  canine-like  tooth.  Fins — first  dorsal  not  quite  so  high  as 
the  second,  the  last  rays  of  which  equal  the  height  of  the  body.  Pectoral  as  long  as  the  head  behind  the  middle 
of  the  eyes,  ventral  extends  half  way  to  the  anal.  Caudal  obtusely  rounded.  Srales — cycloid  and  small  anteriorly, 
ctenoid  on  the  body,  about  55  rows  before  the  dorsal  fin,  they  extend  forwards  to  the  snout  and  over  the  opercle 
and  subopercle,  but  there  are  none  on  the  cheeks,  which  however  have  little  rows  of  warts.  Colours — light 
brown,  with  dark  bands  radiating  from  the  orbits  :  a  few  dark  spots  on  the  body  :  dorsals  and  caudal  barred  in 

spots. 
This  fish  appears  to  be  an  O.ri/eleotris,  Blocker. 
Habitat. — Andamans,  up  to  4  inches  in  length. 

9.    Eleotris  fusca,  Plate  LXV,  fig.  7. 

Pcecilia  fusca,  Bl.  Schn.  p.  453. 
Cohitis  pacifica,  Forst.  Desc.  Anim.  ed.  Licht.  p.  235. 
Gheilodipterus  culius,  Ham.  Buch.  pp.  65,  367,  pi.  5,  f.  16. 
Eleotris  nigra,  Quoy  and  Gaim,  Voy.  Freyc.  Zool.  p.  259,  pi.  6,  f.  2  ;  Cuv.  and  Val.  xii,  p.  233  ;  Bleeker, 

Beng.  p.  105,  t.  i,  f .  3 ;  Jerdon,  M.  J.  L.  and  Sc.  1848,  p.  149. 
JEleotris  Manritianits,  Benn.  Proc.  Zool.  Soc.  i,  p.  166. 
Culiics  niger,  Bleeker,  Boeroe,  p.  411. 
Eleotris  incerta,  Blyth,  J.  A.  S.  of  Beng.  1860,  p.  146. 
Eleotris  fusca,  Giinther,  Catal.  iii,  p.  125;  Day,  Fish.  Mai.  p.  115,  and  Proc.  Z.  S.  1860,  p.  517;  Kner, 

Novara  Fische,  p.  186 ;  Playfair,  Fish.  Zanz.  p.  74. 

Eleotris  Soaresi,  Playfau-,  Fish.  Zanz.  p.  74,  pi.  ix,  fig.  4. 
Culius  fuscus,  Bleeker,  Eleotriformes,  1874,  p.  16. 
Poollan,  Mai.  :  Bundi  and  Balah  kera,  Ooriah. 

B.  vi,  D.  6  I  I,  P.  18,  V.  1/5,  A.  I,  C.  12,  L.  1.  60-65,  L.  tr.  16,  Vert.  11/14. 

Length  of  head  4,  of  caudal  5|  to  6,  height  of  body  5  to  6  in  the  total  length.  Eyes — diameter  1/6  to 
1/7  of  length  of  head,  1  to  1|  diameters  from  end  of  snout,  and  l^-  to  2  diameters  apart.  Head  depressed,  its 
greatest  width  slightly  exceeding  its  height  and  equalling  its  length  excluding  the  snout.  Lower  jaw  rather 
the  longer :  the  maxilla  reaches  to  below  the  middle  of  the  orbit.  Angle  of  preopercle  armed  with  a  short  spine 
directed  downwards  and  forwards,  which  usually  becomes  blunted  with  age.  Teeth — in  many  villiform  rows, 
the  outer  in  the  upper  jaw  being  rather  wide  astinder  and  twice  the  size  of  the  inner  ones.  In  the  lower  jaw 
there  are  usually,  not  invariably,  a  few  enlarged  ones  anteriorly  in  an  outer  row,  whilst  laterally  there  are  some 
rather  larger  sized,  pointed  teeth.  Fins — first  dorsal  spines  weak,  more  than  half  as  high  as  the  body,  but  1/4 
less  than  the  rays  of  the  second  dorsal.  Pectoral  as  long  as  the  head  excluding  the  snout.  Anal  similar  to  the 
second  dorsal.  Caudal  wedge-shaped.  Scales — cover  the  body,  and  head  superiorly  as  far  forwards  as  the  snout, 
the  opercles  and  cheeks  :  occasionally  those  below  the  eyes  and  on  the  sub-  and  inter-opercles  are  rudimentary  or 
even  absent,  ia  such  cases  lines  of  fine  warts  are  usually  seen.  There  are  about  48  rows  anterior  to  the  dorsal 
fin,  and  they  are  rather  minute  between  the  eyes :  16  rows  between  the  anterior  extremities  of  second  dorsal  and 
anal  fins,  and  14  between  their  posterior  extremities.  Those  on  the  body  are  ctenoid.  Colours — leaden-black, 
lighter  on  the  abdomen,  which  sometimes  has  a  yellow  tinge :  horizontal  bars  on  the  dorsal  fins,  sometimes 
vertical  ones  on  the  caudal.  Occasionally  its  upper  surface  is  of  a  light  stone-colour.  Its  markings  and  colours 
are  subject  to  great  variation. 

Jerdon  remarks  that  it  conceals  itself  under  stones  and  amongst  weeds,  remaining  motionless  for  hours. 
Its  movements  are  slow  and  it  is  fond  of  attaching  itself  vertically,  with  its  head  downwards,  to  the  side  of  the 
vessel  in  which  it  may  be  confined. 

Habitat. — Coasts  of  India  to  the  Malay  Archipelago,  also  the  African  coast,  &c.  to  8  inches  in  length. 

10.    Eleotris  Canarensis,  Plate  LXIX,  fig.  2. 

B.  vi,  D.  6  I  i,  P.  16,  V.  1/5,  A.  I,  C.  15,  L.  1.  68,  L.  tr.  17. 

Length  of  head  3|,  of  caudal  6^,  height  of  body  6|  in  the  total  length.  JE)/es— diameter  4|  in 
length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  nearly  1  apart.     Greatest  width  of  head  equals  its 

2  s 
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length  Ijeliind  the  middle  of  the  eye,  and  its  height  equals  half  its  length.  Upper  surface  of  the  head  flat.  Snout 
elevated.  Lower  jaw  the  longer  :  cleft  of  mouth  very  oblique,  commencing  opposite  the  upper  edge  of  the  eye  : 
the  maxilla  reaches  to  below  the  middle  of  the  orbit.  Interorbital  space  flat.  No  serrated  ridges  on  the  head, 

nor  any  preoperciilar  spine.  Teeth — in  numerous  villiform  rows,  very  small,  and  equal  sized.  Fins — first 
dorsal  spines  weak,  not  produced,  equal  to  two-thii-ds  of  the  height  of  the  body,  and  nearly  as  long  as  the  posterior 
rays  of  the  second  dorsal.  Pectoral  nearly  as  long  as  the  head,  and  longer  than  the  ventral.  Caudal  pointed. 

Scales — strongly  ctenoid  behind  the"  head  and  base  of  first  dorsal  fin,  those  on  the  upper  surface  of  the 
head  are  nearly  as  large  as  those  on  the  body,  they  extend  forwards  to  the  snout,  and  cover  the  cheeks 
and  opercles.  There  are  42  rows  anterior  to  the  base  of  the  first  dorsal  fin,  six  rows  between  the  orbit,  17  rows 
between  the  anterior  portitms  of  the  origins  of  the  second  dorsal  and  anal  fins,  and  15  between  their 
posterior  portions.  Colours — dark  brown,  mottled  with  black  :  pectoral  yellow,  with  several  black  bands  of 
spots  :  first  dorsal  black,  with  a  white  baud  along  its  lower  third :  second  dorsal  with  six  or  seven  bands  of 
spots  :  anal  with  bands  of  spots  :  caudal  reticulated  with  black  spots,  and  having  a  black  band  at  its  base  : 
ventral   spotted. 

Habitat. — Mangalore,  where  the  sjiccimen  figured  (life-size)  was  obtained. 

11.    Eleotris  lutea. 

B.  vi,  D.  6  I  \,  P.  15,  V.  1/5,  A.  i,  C.  15,  L.  1.  5U,  L.  tr.  12. 

Length  of  head  o|,  of  caudal  hh,  height  of  body  4  in  the  total  length.  Eyes  -  diameter  1/4  of  length  of 
head,  3/4  of  a  diameter  from  end  of  snout,  and  also  apai-t.  Greatest  width  of  head  equals  its  length 
behind  the  eyes,  and  its  height  equals  about  the  same.  Upper  surface  of  head  and  interorbital  space  flattened, 
snout  slightly  elevated.  Lower  jaw  the  longer,  cleft  of  mouth  oblique,  commencing  opposite  the  upper  edge  of 
the  eye,  the  maxilla  reaches  to  below  the  middle  of  the  orbit.  Anterior  nostril  tabular.  A  spine  directed 
downwards  at  the  angle  of  the  preopercle.  Teeth — in  numerous  villiform  rows,  the  outer  in  the  upper 
jaw  being  rather  enlarged,  as  are  also  a  few  anteriorly  in  the  lower  jaw,  whilst  laterally  its  inner  row  is  likewise 
enlarged.  Fins — first  dorsal  spines  with  filamentous  terminations  extending  a  short  distance  beyond  the 
memlsrane,  height  equals  half  that  of  the  body,  second  dorsal  highest  anteriorly,  where  it  equals  2/3  of  that  of 
the  body,  and  is  similar  to  the  anal.  Pectoral  as  long  as  the  head  without  the  snout :  ventral  of  similar  length. 

^  Caudal  wedge-shaped.  Scales — ctenoid  on  the  body,  superiorly  they  do  not  extend  so  far  forwards  as  the  eye, 
whilst  there  are  none  on  the  sides  of  the  bead  :  23  rows  before  the  dorsal  fin :  12  between  the  origins 

of  second  dorsal  and  anal,  and  10  between  their  posterior  extremities.  Colours — of  a  dirty-grayish,  with 
vertical  bands  most  distinct  in  the  posterior  half  of  the  body  :  many  dark  spots  on  head  :  dorsals  and  anal  with 
bands  of  black  spots  :  caudal  nearly  black,  and  slightly  reticulated. 

This  species  of  Gulius,  Bleeker,  differs  from  E.  fiisea  in  the  fewer  number  of  scales  on  the  body, 
scaleless  head,  and  lesser  width  of  interorbital  space. 

Habitat. — Andamans. 

12.    Eleotris  scintillans,  Plate  LXV,  fig.  8. 
Blyth,  J.  A.  S.  of  Bengal,  18G0,  p.  14G;  Day,  Proc.  Zool.  Soc.  1869,  p.  517,  and  1870,  p.  693. 

B.  V,  D.  6  I  i,  P.  15,  V.  1/5,  A.  i  C.  13,  L.Y  42,  L.  tr.  15. 

Length  of  head  3f ,  of  caudal  4^,  height  of  body  4^  in  the  total  length.  Eyes — diameter  1/6  of  length  of 
head,  Ij  diameters  fi-om  end  of  snout,  and  also  ajiart.  Head  rather  obtuse,  flattened  superiorly,  its  greatest 
width  equals  its  height  or  its  length  behind  the  eyes.  Lower  jaw  the  longer.  Clett  of  mouth  oblique, 
commencing  anteriorly  opposite  the  iipper  third  of  the  eye  :  the  maxilla  reaches  to  below  the  middle  of  the 
orbit.  Anterior  nostril  in  a  short  tube.  No  spine  on  preopei-cle.  Teetli — villiform,  the  outer  row  in  the  lower 
jaw  somewhat  the  larger.  Fins — first  dorsal  fin  equals  about  half  the  height  of  the  body,  and  terminates  only  a 
.short  distance  anterior  to  the  base  of  the  second  dorsal,  the  posterior  rays  of  which  reach  to  the 
base  of  the  caudal,  and  equal  4/5  of  the  height  of  the  body.  Pectoral  as  long  as  the  head  behind  the  middle  of 

the  eyes  :  ventral  I'eaches  more  than  half  way  to  the  anal.  Caudal  rounded.  Scales — on  body  and  head 
excluding  the  front  of  the  snout  and  the  lower  jaw,  they  are  ctenoid  except  on  the  head,  34  rows  anterior  to  the 
base  of  the  first  dorsal  fin,  15  between  the  anterior  portion  of  the  bases  of  the  second  dorsal  and 
anal.  Colours — brownish,  marbled  with  darker,  and  the  scales  shot  with  light  spots  when  in  a  certain  position. 
Both  dorsals  with  about  three  rows  of  spots,  and  a  dark  edo-e  having  a  light  margin.  Anal  with  a  dark  band 
in  its  outer  half  having  a  light  edge.  Caudal  dark,  with  a  white  edge,  sometimes  it  and  the  anal  are  spotted  : 
a  dark  ocellus  at  upper  part  of  base  of  caudal  fin. 

This  fish  belongs  to  Genus  Ophiocara,  Bleeker,  MSS.  It  is  very  closely  allied  to  E.  iMrocephalus,  of 
which  it  may  be  the  young. 

Habitat. — Akyab  and  the  Andamans,  the  one  figured  is  life-size. 

13.    Eleotris  litoralis. 
B.  vi,  D.  6  I  i,  P.  15,  V.  1/5,  A.  f,  C.  13,  L.  1.  35,  L.  tr.  11. 

Length  of  head  3|,  of  caudal  5,  height  of  body  5  in  the  total  length,  i/j^es— diameter  3f  in  length  of 
head,  3/4  of  a  diameter  from  end  of  snout,  and  \\  apart.     Greatest  width  of  head  equals  its  height  or  its  length 
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behind  the  eye.  Upper  surface  of  head  nearly  flat.  Snout  slightly  elevated.  Lower  jaw  the  longer.  Cleft  of 

mouth  rather  oblique,  commencing  opposite  the  upper  edge  of  the  eye.  The  maxilla  reaches  to  below  the 

middle  of  the  eye.  No  serrated  ridge  on  the  head  or  preopercular  spine.  Anterior  nostril  tubular.  Teeth — 

in  numerous  closely  set  villiform  rows  in  both  jaws,  the  inner  of  which  is  slightly  the  larger.  J'ui.s— spmes  of 
tirst  dor.sal  weak,  extending  slightly  beyond  the  membrane,  two-thirds  as  high  as  the  body  and  equal  to  the 

posterior  rays  of  the  second  dorsal.  Pectoral  as  long  as  the  head  behind  the  middle  of  the  eyes,  ventral  a  little 

shorter,  but  reaching  more  than  half-way  to  the  base  of  the  anal.  Caudal  wedge-shaped.  Sca?es— ctenoid  on 

the  body,  those  on  the  upper  surface  of  the  head  extend  forwards  to  the  snout,  there  are  30  rows  before  the 
dorsal  fin  not  much  smaller  than  those  on  the  body,  seven  rows  between  the  orbits,  eleven  between  the  ongms 

of  second  dorsal  and  anal  fins,  and  eight  between  their  posterior  extremities.  Large  scales  on  the  cheeks  and 

opercles.  Colours— browmsh,  marbled  with  darker,  fins  very  dark  due  to  fine  black  dots,  and  three  or  four 

bars  of  spots  on  the  dorsal  spines  and  rays.  Caudal  blackish.  Anal  with  a  black  band  along  its  centre 
and  an  external  white  edge. 

Ealitat. — One  specimen,  a  little  over  3  inches  in  length,  from  the  Andaman  islands. 

14.    Eleotris  caperata. 

Eleotrls  caperatus,  Cantor,  Catal.  p.  197. 
Eleotris  hoilomatodon,  Bleeker,  Bleu,  en  Gob.  p.  21. 

Eleotris  caperata,  Giinther,  Catal.  iii,  p.  117;  Day,  Proc.  Zool.  Soc.  1870,  p.  694. 
Prionohdis  koilomatodmi,  Bleeker,  Eleotriformes,  1874,  p.  5. 
Oo-suf-foo,  Mugh. 

B.  v,  D.  6  I  i  P.  21,  V.  1/5,  A.  i  C.  15,  L.  1.  30,  L.  tr.  9. 

Length  of  head  4,  of  caudal  4|,  height  of  body  6|  in  the  total  length.  %e.s— diameter  1/4  of  length  of 

head,  1  diameter  from  end  of  snout,  and  1/2  a  diameter  apart.  Greatest  width  of  the  hefld  equals  its  height  or 

its  length  behind  the  middle  of  the  eyes.  Snout  rather  elevated,  with  a  slight  transverse  depression 

posterior  to  it :  the  maxilla  reaches  to  below  the  first  third  of  the  eye.  Supraorbital  margin  rather  strongly 

serrated,  likewise  a  serrated  ridge  along  either  side  of  the  posterior  hmb  of  the  premaxillary.  ̂   Teeth— in 

"villiforrQ  rows  in  both  jaws,  with  the  outer  enlarged.  Fins — first  dorsal  spines  weak,  and  3/4  the  height  of  the 

body:  the  last  rays  of 'the  second  dorsal  equal  to  the  height  of  the  body.  Caudal  rounded.  Scales— ctenoid, about  12  rows  anterior  to  the  dorsal  fin,  none  on  the  interorbital  space.  No  rudimentary  scales  as  a  rule 

at  the  base  of  those  on  the  body.  Colours — leaden  brown,  fins  blackish,  especially  the  first  dorsal :  a  deep  black 

blotch,  edged  with  scarlet,  at  the  base  of  the  pectoral  fin  :  the  second  dorsal,  caudal,  and  anal  more 
or  less  spotted. 

Habitat.— Coasts  of  India,  the  Andamans,  to  the  Malay  Archipelago,  China,  and  beyond. 

15,    Eleotris  butis,  Plate  LXVII,  fig.  3. 

Cheilodipterus*  hutis,  Ham.  Buch.  Fish.  Ganges,  pp.  57,  367 ;  Gray  and  Hard.  III.  Ind.  Zool.  ii,  pi.  93, 
f.  3  (from  H.  B.  MSS.). 

Eleotris  hnmeralis,  Cuv.  and  Val.  xii,  p.  246 ;  Bleeker,  Blen.  en  Gob.  pp.  5,  22. 

Eleotris  butis,  Cantor,  Catal.  p.  196;  Giinther,  Catal.  iii,  p.  116  ;  Day,  Fish.  Malabar,  p.  114. 
?  Eleotris  melanopterus,  Bleeker,  Ceram.  p.  707. 
Eleotris  prismatica,  Bleeker,  Madura,  p.  23. 
Butis  butis,  Bleeker,  Eleotriformes,  1874,  p.  16. 
Kullahray,  Mai. 

B.  V,  D.  6  I  i  P.  21,  V.  1/5,  A.  {.,  C.  13,  L.  1.  28,  L.  tr.  9-10. 

Length  of  head  3  to  3i,  of  caudal  6,  height  of  body  5^  to  5J  in  the  total  length.  %es— diameter  5  to 
6  in  length  of  head.  If  diameters  from  end  of  snout,  and  also  apart.  Head  broad  and  anteriorly  depressed,  the 

dorsal  profile  rather  concave  from  the  occiput  to  the  snout.  The  greatest  width  of  head  equals  a  little  more 

than  half  its  length,  and  its  height  is  slightly  less.  Lower  jaw  the  longer.  Cleft  of  mouth  commences 

opposite  the  upper  edge  of  the  eye.  The  maxilla  reaches  to  below  the  middle  of  the  eye.  A  finely  serrated 

ridge  passes  along  the  posterior  and  superior  edges  of  the  orbit,  from  which  it  is  divided  by  two  rows  of  fine 

scales :  serrated  ridges  also  exist  on  either  side  of  the  snout,  but  all  these  serrations  appear  liable  to 

variation,  being  usually  mostly  distinct  in  the  young.  Teeth — in  numerous  fine  villiform  rows,  none  of 

which  are  enlarged.  Fins — first  dorsal  2/3  of  the  height  of  the  body,  not  so  high  as  the  second,  the  posterior 

rays  of  which  equal  3/4  of  the  height  of  the  body.  Pectoral  as  long  as  the  head  wathout  the  snout : 

ventral  reaches  rather  above  half-way  to  the  anal.  Caudal  cut  rather  square.  Scales — ctenoid  on  the  body, 

in  large  specimens  there  are  generally  about  five  or  even  more  rudimentary  ones  at  the  base  of  each  large  one. 

They  cover  the  head  except  the  front  of  the  snout  and  its  under  surface,  there  are  about  25  rows  between  the 
Ijase  of  the  first  dorsal  fin  and  the  hind  edge  of  the  eye.  Interorbital  space  nearly  flat  and  covered 

with  small  scales,  those  on  the  preorbital  and  below  the  eyes  are  usually  smaller  than  those  on  the  preopercle. 

*  I  overlooked  the  fact  (see  p.  264,  ante)  that  Cheilodipterus  panijtis.  Ham.  Buch.  pp.  57,  .367,  belongs  to  an  entirely  different 
family,  and  is  Sillaao  domina,  C.  V.,  or  perhaps  should  be  termed  SiUa;io  panijus.  Ham.  Bucb.  The  tiyure  had  been  abstracted  from 
Ham.  Buch.  original  collection  in  Calcutta,  but  a  duplicate  of  it,  with  the  name  omitted,  i«  present  amongst  the  copies  of  the  missing  ones. 

s  2  s 
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Nine  or  ten  rows  between  the  bases  of  tlie  second  dorsal  and  anal  fins.  Colours — depend  very  mucli  on  locality, 
generally  leaden  or  brownish,  sometimes  blotched  with  darker.  A  scarlet  spot  at  the  base  of  the  pectoral  fin, 
divided  in  the  centre  by  a  round  black  mark.  First  dorsal  nearly  black  :  the  second,  the  anal,  and  the  caudal 
yellowish  with  bands  of  spots,  upper  edge  of  caudal  sometimes  reddish. 

Habitat. — Seas  and  estuaries  of  India  to  the  Malay  Archipelago,  attaining  about  4  inches  in  length. 
The  specimen  figured  (life-size)  is  from  Calcutta. 

16.    Eleotris  Amboinensis. 

?  Bleeker,  Amboina,  iv,  p.  343  ;  Giinther,  Catal.  iii,  p.  117  ;  Day,  Proc.  Zool.  Soc.  1869,  p.  303. 
Eleotris  buccata,  Blyth,  J.  A.  S.  of  Beng.  18(30,  p.  14-5. 

i"  Butis  Amboinensis,  Bleeker,  Eleotriformes,  1874,  p.  5. 
Prionohutis  buccata,  Bleeker,  Eleotriformes,  1874,  p.  5. 
Gar/i-balah-Jcera,  Ooriah. 

B.  V,  D.  0  1  I,  P.  19,  V.  1/5,  A.  i,  C.  13,  L.  1.  28,  L.  tr.  9. 

Length  of  head  SJ,  of  caudal  5  to  5|-,  height  of  body  7  in  the  total  length.  Eyes — diameter  1/5  of  length 
of  head,  If  diameters  from  end  of  snout,  and  Ij  apart.  Dorsal  profile  nearly  horizontal,  snout  depressed. 
Greatest  wddth  of  head  equals  its  length  without  the  snout,  and  its  height  equals  nearly  half  its  length.  Lower 
jaw  somewhat  the  longer  :  cleft  of  mouth  commences  opposite  the  upper  edge  of  the  eye  :  the  maxilla 

reaches  to  nearly  below  the  front  edge  of  the  eye.  Upper  and  hind  edge  of  orbit  minutely  seri-ated,  also 
two  serrated  ridges  along  either  side  of  the  snout.  Teeth — in  numerous  villiform  rows  in  both  jaws,  the  outer 
row  in  the  premaxillaries  consists  of  widely  separated  pointed  ones,  much  larger  than  the  villiform  bands, 
and  its  inner  row  is  rather  horizontal :  the  outer  row  in  the  lower  jaw  is  anteriorly  similar  to  that  in  the 

]n'emaxillaries ;  whilst  the  inner  row  laterally  is  enlarged.  Fins — dorsal  spines  weak,  about  1/2  the  height  of 
the  body :  anterior  rays  of  second  dorsal  as  high  as  tlie  body  and  higher  than  the  posterior  ones.  Pectoral 

nearly  as  long  as  the  head  :  ventral  reaches  above  half  way  to  vent.  Caudal  rounded.  Scales — feebly 
ctenoid  on  the  liody,  more  strongly  so  on  the  cheeks  :  18  rows  between  the  base  of  the  dorsal  fin  and  hind  edge 
of  the  eye,  anteriorly  they  extend  forwards  to  the  snout,  those  in  the  interorbital  space  not  being  very  small. 
Nine  rows  between  the  second  dorsal  and  anal.  A  few  scales  on  the  body  have  a  rudimentary  one  at  their  base. 
Colours — brownish,  sometimes  vertically  banded,  first  dorsal  dark,  second  yellowish,  with  rows  of  brown  spots 
on  the  rays.  A  large  black  spot  surrounded  by  yellow  at  the  base  of  the  pectoral  fin  :  anal  and  caudal  brown 
dotted,  and  having  reddish  margins. 

This  species  differs  from  E.  caperata  in  having  no  elevation  of  snout,  and  the  interorbital  space  being 

scaled.  From  E.  butis  in  ha%-ing  an  outer,  widely  set,  enlarged  row  of  teeth.  Bleeker's  species  E. 
Amboinensis  is  in  a  group  having  "  Denies  utrac[ue  maxilla,  (jeq_uales  confetii,"  consequently  the  above  may  not 
be   his    species. 

Habitat. — Seas  and  estuaries  of  India  to  the  Malay  Archipelago.* 

Genus,  10 — GOEIOIDES,  Lacepide. 

?  Tmnioiiles,  hacdp. ;  Ambhjopus,  Cuv.  and  Val.  ;  Ojnichodes  and  Psilosomus,  Swains.;  Odmitamllyopiis, 
Bleeker. 

Branchiostegals  five  :  gills  four  :  pisendobranchim  absent.  Body  elongated  :  head  oblong  :  no  cavity  above  the 
opercles.  Lower  jaw  prominent,  causing  the  cleft  of  the  mouth  to  be  directed  upioards.  Eyes  lateral,  minute 
or  indistinct.  Teeth  in  a  band,  idth  a  single  anterior  row  of  large,  curved,  conical,  and  distantly  placed  ones  :  a  pair 
of  posterior  canities  above  the  syinphysis  of  the  loiver  jarv  may  be  present  or  absent.  The  first  portion  of  the  dorsal  fin, 
consisting  of  five  undivided  rays  is  separated  by  an  interval  from  the  soft  portion,  in  the  centre  of  which  is  a  single 

sixth  undivided  ray.  Second  portion  of  dorsal  and  anal  with  many  rays  and  more  or  less  confluent  -with  the  caudal : 
ventrals  united.     Scales  rudimentary  or  absent.     Air-vessel,  ivhen  present,  small  or  large. 

Bleeker  separates  Gobioides,  Lacep.,  from  Ta:nioides,  Lacep.,  partly  due  to  their  being  deficient  in 

postei'ior  canines  which  O.  Broussonetti  is  said  to  be  without.  But  Lacepede's  type  of  Gobioides  is  O.  anguilla/ris, 
which  has  posterior  canines,  whilst  his  Tcenioides  is  stated  to  have  no  caudal  fin. 

Geographical  distribution. — These  fishes  are  found  along  the  coasts,  estuaries  and  witliin  tidal  influence 
throughout  India  to  the  Malay  Archipelago,  China,  and  Japan.  They  mostly  delight  in  muddy  localities  and 
use  their  teeth  very  freely  as  organs  of  attack  or  defence. 

These  following  seven  species  may  be  thus  subdivided  : — ■ 

A.  A  pair  of  posterior  canines  above  the  symphysis  of  the  lower  jaw. 

a.  Vei'tical  fins  densely  enveloped  in  skin,  G.  anguillaris. 
b.  Vertical  tins  not  euvelope^l  in  skin,  G.  Buchanani,  G.  rubicundus,  G.  tenuis. 

*  Atherina  danhts,  Ham.  Bnch.  Fisb.  Ganges,  pp.  222,  39\  ;  Eleotris  danius,  Bleeker  Benw.  en  HinJ.;  Cestreus  mimitus, 
McClcll.  Cal.  Journ.  Nat.  Hist,  ii,  p.  151,  p\.  iv.  f.  2  may  belong  to  this  genus.  D.  4-5  |  8-9,  P.  7,  V.  6,  A.  lu-12,  C.  1-3. 
Appeivrance  that  of  a  Mugil.  elongateil,  corll|lres^e(l.  Upper  surface  of  head  flat :  three  protuberances  on  the  nape.  Ei/es — large, 
prominent.  Teeth — in  two  rows  of  forked  ones,  fms -caudal  ends  in  a  crescent.  Sca!t'S— ctenoid,  very  thin,  none  ou  the  head. 
Colours— back  dotted,  silvery-white  ou  the  abdomen.     Habitat — iluhananda  and  Ganges  rivers,  to  one  inch  in  length. 
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B.  No  posterior  canines  above  the  centre  of  the  loioer  jaw. 

a.  Vci-tical  fins  densely  enveloped  in  skin,  G.  gracilis,  G.  cceculiis,  G.  cirratus. 

SYNOPSIS  OF  SPECIES. 

1.  GoUoides  gracilis,  D.  6  |  47-49,  A.  47-49.  Height  of  body  18J-  to  20  times  in  the  total  length.  No 
posterior  canines  in  the  lower  jaw.  Vertical  fins  enveloped  in  skin  and  continuous  with  the  dorsal.  Pectoral 
short.     Bluish  or  tinged  with  red.     Seas  of  India  to  the  Malay  Archipelago. 

2.  Gohioides  anguiUaris,  D.  6  |  4.5-47,  A.  44-4.5.  Height  of  body  14  to  18  times  in  the  total  length. 
Fourteen  to  IG  large  teeth  in  either  jaw :  a  pair  of  posterior  canines  in  the  lower.  Vertical  fins  enveloped  in 
skin  and  continuous  with  the  caudal.     Pectoral  short.     Pinkish,  caudal  dark. 

3.  Gohioides  ccecidns,  D.  6  |  40-44,  A.  38-4.5.  No  posterior  canines  in  the  lower  jaw.  Vertical  fins 
enveloped  in  skin  and  separated  from  the  caudal  by  a  notch.  Pectoral  short.  Bluish  or  reddish.  Seas,  estuaries 
and  coasts  of  India. 

4.  Gohioides  cirratus,  D.  6  j  43,  A.  43.  Height  of  body  12i-  times  in  the  total  length.  From  8  to  10  large 
teeth  in  the  upper  and  6  to  8  in  the  lower  jaw  :  no  posterior  canines.  Vertical  fins  enveloped  in  skin  and 
separated  from  tlie  caudal  by  a  notch.     Pectoral  short.     Bright  pink.     Hooghly. 

5.  Gohioides  liuchanaiii,  D.  6  |  42,  A.  36.  Height  of  body  12  to  14  times  in  the  total  length.  Eight 
large  teeth  anteriorly  in  either  jaw  :  a  pair  of  posterior  canines.  Vertical  fins  not  enveloped  in  skin,  continuous 
with  the  caudal.     Pectoral  short.     Brownish,  this  black.     Coasts  of  the  Bay  of  Bengal  to  Burma. 

6.  Gohioides  ndjicimdus,  D.  6  |  35-39,  A.  33-36.  Height  of  body  12  times  in  the  total  length.  A  pair  of 
posterior  canines  in  the  lower  jaw.  Vertical  fins  not  enveloped  in  skin  and  more  or  less  continuous  with  the 
caudal.     Pectoral  of  moderate  length.     Greenish  olive,  caudal  black. 

7.  Gohioides  tenuis,  D.  6  |  33,  A.  32.  Height  of  body  20^  times  in  the  total  length.  A  pair  of  posterior 
canines  in  the  lower  jaw.  Vertical  fins  not  enveloped  in  skin  and  continuous  with  the  caudal.  Pectoral  of 
moderate  length.     Roseate,  caudal  dark. 

1.     Gohioides  gracilis. 

Amllyopus  gracilis,  Cuv.  and  Val.  xii.  p.  166 ;  Bleeker,  Blen.  en  Gob.  p.  38 ;  Giinther,  Catal.  iii,  p.  134. 

B.  V,  D.  6  I  47-49,  P.  17,  V.  1/5,  A.  47-49,  C.  11. 

Length  of  head  10^-  to  11,  of  caudal  lOi  height  of  body  ISi  to  20  times  in  the  total  length.  Eyes — 
minute.  Greatest  width  of  head  equals  one-third  of  its  length  and  its  height  rather  above  half  of  its  length. 
Cleft  of  mouth  oblique,  lower  jaw  the  longer  and  with  several  barbels  on  its  anterior  surface.  Teeth — about  ten 
almost  vertical  and  large  pointed  teeth  in  the  outer  row  in  either  jaw,  posterior  to  which  are  several  rows  of 
.small  pointed  teeth,  no  posterior  canines.  Fins — densely  enveloped  in  skin,  dorsal  and  anal  continuous  vrith  the 
caudal.  Pectoral  short,  33  times  in  the  total  length  :  ventral  10^-  in  the  total  length.  Caudal  pointed.  Scales — 
absent.     Colours — olive,  with  the  fins,  especially  the  caudal,  rather  darker. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.  This  is  not  I  believe  a  common  species  in  India,  my 
single  specimen  from  Madras  is  7  inches  long.  I  saw  a  species  at  Calcutta  which  I  believe  to  be  the  same,  it. 

came  from  the  Hooghly,  but  I  have  mislaid  it.     It  is  not  figured  amongst  Sir  W.  Elliot's  fislies. 

2.     Gohioides  anguillaris,  Plate  LXVII,  fig.  4. 

Gobius  anguillaris,  Linn.  Syst.  i,  p.  450;  Gmel.  Linn.  p.  1201  ;  Bl.  Schn.  p.  71. 
?  Twnioides  Eennannii,  Lacep.  ii,  pp.  532,  533,  pi.  14,  f.  1 ;  Bleeker,  Gohioides,  1875,  p.  42. 
Gohioides  anguilliforniis,  Lacep.  ii,  pp.  576,  677. 
Cepola  Hermanniana,  Shaw,  Zool.  iv,  p.  191. 
AhMijopus  Hermannianus,  Cuv.   and  Val.   xii,  p.   159,  pi.   350;   Swainson,  Fishes,  ii,  p.  279;  Bleeker, 

Beng.  en  Hind.  p.  103 ;  Cantor,  Catal.  p.  190  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  144 ;  Day,  Fish.  Malabar,  p.  116. 
Ahra  ramah,  Tel. 

B.  V,  D.  6  I  45-47,  P.  15,  V.  1/5,  A.  44-45,  C.  13. 

Length  of  head  7\,  of  caudal  10  to  10^-,  height  of  body  14  to  18  in  the  total  length.  Eijes — minute. 
Greatest  width  of  head  equals  2/3  to  3/5  of  its  length,  and  its  height  equals  3/4  of  the  same  extent.  Lower  jaw 
the  longer  and  anterior,  with  its  cleft  nearly  vertical.  A  tutercle  at  the  symphysis  of  the  lower  jaw  with  a  pair 
of  short  barbels,  sometimes  two  more  posteriorly.  Teeth — of  comparatively  moderate  size,  about  16  large  ones 
in  the  anterior  row  in  the  premaxillaries,  and  14  in  the  lower  jaw,  behind  these  there  are  villiform  ones,  and  a 
pair  of  posterior  canines  above  the  symphysis  of  the  lower  jaw.  Fins — dorsal  enveloped  in  skin  and  not  so  high, 
as  the  body,  it  is  not  separated  from  the  caudal  (as  a  rule)  by  any  notch,  but  in  some  instances  is  half,  in  others 
entirely  notched.  Pectoral  fleshy  in  its  basal  half,  and  not  quite  half  so  long  as  the  ventral  which  is  1/4  shorter 
than  the  head.  Anal  not  quite  so  high  as  the  second  dorsal,  and  usually  not  separated  from  the  caudal  by  a 
notch.     Caudal  rhomboidal.     Scales — absent.     Colours — pinkish,  caudal  darkest  in  its  centre. 

Tnnioides  Hermannii,  Lacep.  is  said  to  be  destitute  of  a  caudal  fin. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond.  The  specimen  figured  (from  Calcutta) 
is,  nearly  16  inches  long. 
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3.    Gobioides  caeculus,  Plate  LXYIII,  fig.  1. 

Cmpola  carAila,  Bl.  Sclin.  p.  241,  t.  54. 
Amhlyopus  ccuculus,  Cuv.  and  Val.  xii,  p.  1C5  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  144  ;   Giintlier,  Catal.  iii, 

p.  133;  Day,  Fish.  Malaliar,  p.  117. 
6ogee  ramah,  Tel. 

B.  V,  D.  6  I  40-44,  P.  15,  V.  1/5,  A.  38-45,  C.  13. 

Length  of  bead  7  to  7|-,  of  pectoral  16^  to  18,  of  caudal  10,  height  of  body  13^  to  15  in  the  total  length. 
Ei/es'  -liigh  up,  minute,  in  the  anterior  third  of  the  head,  and  5  diameters  fi-om  the  end  of  the  snout.  The 

gi'-eatest  width  of  the  head  equals  its  height  or  1/2  its  length.  Body  rounded,  bead  as  wide  as  the  body.  Lower 
jaw  the  longer,  with  some  small  barbels  on  it :  cleft  of  mouth  oblique.  Teeth — an  outer  row  of  more  or  less 
curved  teeth  in  either  jaw,  varying  from  16  to  18  in  the  upper  and  10  to  13  in  the  lower  jaw,  several  villiform 
rows  internally  :  no  posterior  canines  in  the  lower  jaw.  Fins — dorsal  and  anal  only  united  to  the  caudal  at 
their  bases  in  some  specimens,  in  half  the  height  of  the  last  rays  in  others  :  the  fins  enveloped  in  skin.  Ventral 

as  long  as  the  head.  Caudal  short  and  pointed.  Scales — absent.  Colours — vary,  those  at  Madras  are  mostly 
of  a  leaden  hue,  becoming  light  on  the  abdomen  (Schneider  shows  several  vei-tical  black  bands  which  I  have  not 
observed)  :  vertical  fins  gray,  central  caudal  rays  black  :  pectorals  and  ventrals  reddish,  or  they  may  be  of  a 
coppery  colour  along  the  back,  shot  with  blue  along  the  sides,  fins  reddish  except  the  caudal  which  is  deep 
brown  with  reddish  outer  edges.     Some  are  of  a  general  reddish-brown  colour. 

Amongst  Sir  Walter  Elliot's  di-awings  of  Waltair  fishes  is  one  of  this  species  marked  Gar/iUmn  or  Binia, 
Tel.  taken  from  a  tank  January  10th,  1854. 

This  fish,  like  many  others  related  to  it,  is  exceedingly  vicious,  and  when  captured  snaps  at  everything 
near  it  :  should  its  taU  be  touched  it  springs  round  and  anything  it  seizes,  it  holds  on  to  in  the  most  determined 
manner. 

Hahitat. — Seas,  estuaries,  tidal  rivers  and  tanks  along  the  coasts  of  India  and  the  Andamans.  The  one 

figured  (life-size)  is  fi-om  Madras. 

4.    Gobioides  cirratus,  Plate  LXIX,  fig.  4. 

Amhlijoims  cirratus,  Blyth,  J.  A.  S.  of  Beng.  1860,  p.  147. 
AnMyojJus  hracliygaster,  Giinther,  Catal.  iii,  1861,  p.  134. 

B.  V,  D.  6  I  43-47,  P.  13,  V.  1/5,  A.  43-46,  C.  13. 

Length  of  head  7j,  of  caudal  9,  height  of  body  8  to  12-1-  in  the  total  length.  £^j/e.5— exceedingly  minute, 
.sometimes  almost  invisible.  Blyth  says  they  are  "  undiscemible  in  an  adult  preserved  in  spirit."  Giinther  says 
"eyes  invisible."  Greatest  width  of  head  equals  2/3  of  its  length,  and  its  height  equals  slightly  more.  Lower 
jaw  anterior,  its  end  forming  a  portion  of  the  dorsal  profile  :  cleft  of  mouth  almost  vertical.  A  pair  of  barbels 

under  the  symphysis  of  the  lower  jaw,  and  two  more  along  either  ramus.  Teeth — much  larger  and  more  curved 
than  in  G.  aiujuillaris,  from  eight  to  ten  in  the  upper  and  six  or  eight  in  the  lower  jaw  :  internal  to  this  outer 
row  are  several  more  of  pointed,  scarcely  villiform,  teeth  :  no  posterior  canines  above  the  symphysis  of  the  lower 
jaw.  Fins — dorsal  densely  enveloped  in  skin  and  not  quite  so  high  as  the  body,  it  is  separated  from  the  caudal 
by  a  notch.  Pectoral  fleshy  in  its  basal  three-fourths  and  not  qviite  half  as  long  as  the  ventrals,  which  latter 
are  nearly  as  long  as  the  head.  Anal  not  quite  so  high  as  the  dorsal  and  like  it  enveloped  in  dense  skin  and 
separated  from  the  caudal  by  a  deep  notch.  Caudal  rhomboidal.  Colours — bright  pinkish,  caudal  dark  except 
its  outer  edges  which  are  pink. 

A.  hnichygastcr,  Giinther,  appears  to  be  the  same.  Length  of  head  G\  to  6f ,  of  caudal  8,  height  of  body 
7 5  to  10*  ia  the  total  length.  Outer  row  of  teeth  in  upper  jaw  from  10  to  20,  ia  lower  from  G  to  9.  The 
adult  specimen  refen-ed  to  is  10  not  14  inches  in  length. 

Hahitat. — Hooghly.  The  specimen  figured  is  rather  above  10  inches  long,  and  from  Calcutta.  Its  less 
numerous  enlarged  anterior  row  of  teeth,  comparatively  shorter  head  and  less  height  of  body  separate  it  from 
G.  amjwiUaris,  to  which  however  it  is  very  closely  allied. 

5.    Gobioides  Buchanani,  Plate  LXVIl,  fig.  5. 

Amhlyopus  Buchanani,  Day,  Proc.  Zool.  Soc.  1873,  p.  110. 

B.  V,  D.  6  I  42,  P.  19,  V.  1/5,  A.  36,  C.  17. 

Length  of  head  7  to  7^,  of  caudal  8,  height  of  body  12  to  14  in  the  total  length.  %c,s— distinct. 
Greatest  width  of  head  equals  its  height,  or  half  its  length.  Lower  jaw  prominent,  its  cleft  rather  oblique. 

The  posterior  nostril  opens  just  before  the  eye,  and  the  anterior  one,  which  is  tubular,  close  to  the  front  edge  of 
the  snout.  A  minute  pair  of  barbels  below  the  symphysis  of  the  lower  jaw,  and  a  still  smaller  pair  behind  them. 

Teeth — a  front  row  of  eight  large  and  curved  teeth  in  either  jaw,  several  villiform  rows  posterior  to  them  :  a 

pair  of  posterior  canines  above  the  symphysis  of  the  lower  jaw.     fYjiS— vertical  ones  continuous,  their  posterior 

*  In  Blyth's  type  the  height  of  the  bodr  is  1/8  of  the  total. 
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portions  scarcely  enveloped  in  skin  :  caudal  elongato  and  iDointed.  Pectoral  not  enveloped  in  skin,  talf  as  lon<^ 

as  the  ventrals  and  2/7  of  the  length  of  the  head.  Air-vessel— large  and  oval.  Scales— a,  few  crypts  containing 

.some  rudimentary  ones  exist  in  the  posterior  part  of  the  body.  Colours — bro-\vnish-olive  superiorly,  reddi.sh 
inferiorly.     Pectoral  and  ventral  yellow,  with  their  outer  halves  black.     Vertical  tins  blackish. 

An  excellent  coloured  figure,  10  inches  in  length,  marked  Amblyopiis  ckcuIus,  Nat.  size,  exists  of  this 

species  amongst  Sir  W.  Elliot's  drawings  of  fish.     It  was  captured  at  Waltair,  September,  1852. 

jffa&i^ai.— Calcutta,  Lower  Bengal,  and  along  the  coasts  of  the  Bay  of  Bengal  at  least  us  low  as  Waltau-, also  Burma,  certainly  so  far  as  Moulmein.     The  specimen  figured  is  from  Calcutta. 

6.     Gobioides  rubicundus,  Plate  LXVII,  fig.  6. 

Ham.  Buch.  Fish.  Ganges,  pp.  37,  365,  pi.  5,  f.  9. 
Amhhjopus  Mayenna,  Cuv.  and  Val.  sii,  p.  163. 
Amblyopus  ruhicunda,  Swainson,  Fishes,  ii,  p.  279. 
Amhlyopus  anguillaris,  Richards.  Ich.  China,  p.  207. 
Amblyopus  Kermannianus,  Giinther,  Catal.  iii,  p.  135. 
Amblyopus  tcenia,  Giinther,  Catal.  iii,  p.  135. 

Odontamhlyopus  rubicundus,  Bleeker,  Gobioides,  18  ("5,  p.  42. 
B.  V,  D.  6  I  35-39,  P.  30,  V.  1/5,  A.  33-36,  C.  15. 

Length  of  head  7\  to  8,  of  caudal  5  to  6,  height  of  body  12  in  the  total  length.  i?.//es— high  up,  in  the 
front  third  of  the  head,  almost  concealed.  Greatest  mdth  of  head  equals  half  its  length,  and  its  height  equals 

its  length  behind  the  eyes.  Cleft  of  mouth  oblique,  and  of  moderate  depth.  Barhels-ahseui*  Teeth— an  outer 
row  of  about  eight  long,  curved,  pointed  ones  in  the  premaxillaries,  and  of  about  twelve  similar  ones  in  the  lower 

jaw,  posterior  to  these  are  one  or  two  villiform  rows  in  both  jaws.  A  pair  of  posterior  canines  exist  above  the 

symphysis  of  the  lower  jaw.  Fins — dorsal  and  anal  fins  not  enveloped  in  skin,  but  both  continuous  with  the 

caudal,  the  anal  (as  shown  in  the  figure)  is  often  only  connected  to  the  caudal  by  its  base.  The  dorsid  fin  is 

about  1/2  the  height  of  the  body.  Pectoral  as  long  as  the  head  behind  the  eyes,  and  the  ventral  nearly  as  long. 
Caudal  lanceolate.  Scales — in  the  form  of  crypts  on  the  head,  minute  ones  begin  to  appear  on  the  body  in  its 
last  half,  and  become  more  distinct  near  the  tail.  Colours — greenish-olive  superiorly,  becoming  dull  white  below, 
vertical  fins  diaphanous  :  caudal  black. 

The  proportions  difier  greatly  with  age.  In  one  from  Sind,  7|  inches  long,  D.  6  |  33,  the  head  is  9|, 
caudal  3j  in  the  total  length. 

Habitat. — Seas  of  India  and  estuaries,  very  common  in  the  Hooghly  at  Calcutta,  where  it  attains  at  least 
11  inches  in  length.     The  specimen  figured  (life-size)  is  from  Calcutta. 

7.     Gobioides  tenuis,  Plate  LXIX,  fig.  3. 

.''  Amblyopus  roseiis,  Cuv.  and  Val.  xii,  p.  104. 
B.  V,  D.  6  I  33,  P.  50,  V.  1/5.  A.  32,  C.  17. 

Length  of  head  BJ,  of  caudal  4J,  height  of  body  20^  in  the  total  length.  Eyes— small  but  distinct  in  the 
anterior  third  of  the  head.  Greatest  width  of  head  equals  its  height  and  nearly  half  its  length.  Body  very 

compressed.  Lower  jaw  the  longer,  but  not  so  distinctly  forming  the  front  of  the  head  as  in  the  other  species, 
the  maxilla  reaches  to  about  1  diameter  behind  the  hind  edge  of  the  eye.  Some  small  barbels  below  the 

symphysis  of  the  lower  jaw.  Teeth — the  outer  row  in  the  upper  jaw  consisting  of  about  twelve  curved  canines 

not  so  large  as  those  in  the  lower  jaw,  where  there  exists  the  same  number :  two  or  three  rows  of  fine  pointed 

teeth  in  either  jaw  behind  the  canines  :  and  two  posterior  canines  above  the  symphysis  of  the  lower  jaw.  Fins — 
vertical  ones  not  enveloped  in  skin,  the  dorsal  continuous  with  the  caudal,  its  height  rather  exceeds  that  of  the 
body.  Pectoral  2/3  as  long  as  the  head,  with  about  50  branched  rays:  ventral  slightly  longer.  Caudal 

lanceolate.  Scales — a  few  rudimentary  ones  present  on  the  last  part  of  the  body.  Colours— oi  a  general  roseate 
tinge,  fins  colourless  except  the  caudal  which  is  dark  with,  a  light  outer  edge. 

The  proportions  of  this  fish,  except  as  regards  the  pectoral  fin,  agree  with  A.  roseus,  C.V.  which  came 
from  Bombay,  it  however  is  said  to  have  D.  6  |  43,  A.  1  |  41,  and  the  pectoral  8^  times  in  the  total  lengtli. 

Habitat. — Sind,  where  the  specimen  figured  (7|  inches  long)  was  captured. 

Genus,  11 — Tetpauchen,  Cuv.  and  Val. 

Branchiosfegals  four :  pseudohranchire.  A  deep  blind  cavity  above  the  opercle,  and  which  is  not  in  communica- 
tion  with  tliat  of  the  branchice.  Body  elongated  and  compressed :  head  likewise  compressed.  Eyes  lateral,  •)ninute, 
not  elevated.  Teeth  in  a  band  :  no  canines.  Dorsal  fin  single,  the  anterior  portion  consisting  of  si.e  spines,  the  soft, 
vrith  many  rays,  as  has  also  the  anal,  whilst  both  are  confluent  with  the  caudal :  ventrals  ivith  four  or  five  rays,  united 
farming  a  dish.     Scales  small,  cycloid. 

In  some  young  specimens  from  Mailras  I  find  rudimentary  barbels. 
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SYNOPSIS  OP  INDIVIDUAL  SPECIES, 

1.  Tnjpauchen  vagina,  D.  6  |  48-49,  A.  40-46.  Pinkish.  Coasts  of  India  to  the  Malay  Archipelago 
and  China. 

1.    Trypauchen  vagina,  Plate  LXVIII,  fig.  2, 
Gdhius  vagina,  Bl.  Schn.  p.  73,  No.  20. 
Gohioides  ruber,  Ham.  Buch.  pp.  33,  365. 
Trypauchen  vagina,  Cuv.  and  Yal.  xii,  p.  1.53,  pi.  3.51  ;  Cantor,  Catal.  p.  190;   Giinther,  Catal.  iii,  p.  137; 

Day,  Fishes,  Malabar,  p.  118 ;  Kner,  Novara  Fische,  j).  187. 
Na-vettee,  Tam. 

B.  iv,  D.  6  I  40-49,  P.  15,  V.  1/5,  A.  40-4G,  C.  13,  L.  r.  80-85,  L.  tr.  21. 

Length  of  head  1/7  to  1/8,  of  caudal  1/8,  height  of  body  2/15  to  1/11  of  the  total  length.  Ei/cs— small,  in 
the  anterior  fourth  of  the  length  of  the  head  from  the  snout,  and  the  same  distance  apart.  Body  elongated  and 

compressed,  occipital  crest  elevated.  The  gi-eatest  width  of  the  head  a  little  above  1/2  of  its  length,  and 
its  height  equals  its  length  behind  the  eyes.  Lower  jaw  the  longer,  cleft  of  mouth  oblique,  the  maxilla  reaches 
to  below  the  front  edge  of  the  eye.  Teeth — an  outer  row  of  rather  distantly  placed,  moderately  long,  conical 
and  rather  curved  ones  in  either  jaw,  posterior  to  which  is  a  fine  row  in  the  upper  and  two  in  the  lower  jaw. 
Fins — first  dorsal  spine  rather  wide  at  its  base,  the  height  of  the  fin  is  from  2  to  2j  in  that  of  the 
body  :  dorsal  and  anal  confluent  with  the  caudal.  Pectoral  1/3  of  the  length  of  the  head,  its  lower  five  rays 
sliort  and  unbranched :  ventrals  a  little  longer.  Caudal  pointed  or  rounded.  Scales — cycloid,  in  rather 
irregular  rows,  lightest  at  their  edges,  sometimes  depressed  in  their  centres.  Colours — white  with  a  rosy  tinge, 
much  brighter  at  some  seasons  than  at  others  :  dorsal  and  anal  with  their  outer  edges  gray  :  caudal,  pectoral, 
and  ventral  white,  or  tinged  with  yellow. 

Habitat. — Coasts  of  India  through  the  Malay  Archipelago  to  China.  The  specimen  figured  (from 
Calcutta)  is  8|  inches  in  length,  and  probably  full  giown.  It  is  a  very  common  fish,  and  eaten  by  the 
lower  classes. 
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Family,  XXVIII— CALLIONYMIDiE,  Richardson. 
GallionymincB,  Swainson. 

Branchiostegals  five  to  six  :  pseudobranchisB.  Gill-openings  of  moderate  width  or  very  narrow.  Body 
mostly  elongated.  The  infraorbital  ring  of  bones  does  not  articulate  with  the  preopercle.  Teeth  in  the  jaws, 
none  on  the  palate.  Two  dorsal  fins,  the  anterior  with  from  four  to  seven  flexible  spines  :  second  dorsal  and 
anal  similar  :  ventrals  wide  asunder.    Scales  and  lateral-line  present  or  absent.    Air-vessel  absent. 

In  Cuv.  and  Val.  these  fishes  are  included  under  the  Gobioides,  but  it  is  doubted  if  they  should  not  form 

a  separate  Family,  and  Richardson,  as  I  think,  correctly  considered  them  as  such. 

SYNOPSIS  OF  INDIVIDUAL  GENUS. 

1.  Callionymus.     Definition  as  in  the  family. 

Genus,  1 — Calliontmds,  Linnceus. 

Synchiropus  and  Diplogrammus,  Gill. 

Branchiostegals  five  or  six :  pseudohrcmcMce,  a  slit  behind  the  fourth  gill.  Gill-openings  very  narrow,  some- 

times merely  a  round  hole  at  the  upper  edge  of  the  opercle.  Head  and  anterior  portion  of  the  body  depressed.  Eyes 

of  moderate  size,  usually  directed  somewhat  upwards.  Mouth  narrow,  upper  jaw  protractile.  A  strong,  variously 

armed  spine  at  the  angle  of  the  preopercle.  Teeth  in  jaws  minute  :  "palate  edentulous.  Two  dorsal  fins,  the  anterior 

consisting  of  three  or  four  fiexible  spines :  ventrals  with  jive  rays,  and  widely  separated  one  from  the  other.  Lateral- 
line  single  or  double.     Air-vessel  absent. 

These  fishes  termed  "  Dragonets  "  appear  to  live  mostly  at  the  bottom  of  the  sea  and  near  the  shore. 
They  are  extensively  spread,  being  found  in  the  temperate  seas  of  the  Old  world,  also  throughout  the  seas  of 

India  to  the  Malay  Ai-chipelago  and  beyond.  They  exhibit  in  many  instances  sexual  distinctions  either  in  the 

length  of  their  fins,  in  their  colours,  or  in  both.  They  have  been  divided  in  accordance  with  the  size  and 

position  of  their  gill-openings  as  follows  : — 
1.  GiU-opening  small,  superior.     Lateral-line  single. 
2.  GiU-opening  small,  superior.     Lateral-Line  double. 
3.  Gill-opening  lateral  and  more  dilated.     Lateral-line  single. 
4.  Gill-opening  lateral  and  more  dilated.     Lateral-line  double. 

SYNOPSIS  OP  SPECIES. 

I.  Gill-opening  small,  superior.     Lateral-line  single. 

1.  Callionymus  hngicaudatus,  D.  4  |  9,  A.  9.  Preopercular  spine  with  from  6  to  10  denticulations 

internally,  and  one  at  its  base  directed  forwards.  Dots  on  head  and  body,  fins  spotted.  East  coast  of  Africa, 
through  seas  of  India  to  the  Malay  Archipelago. 

2.  Callionymus  sagitta,  D.  4  |  9,  A.  9.  Preopercular  spine  with  four  or  five  denticulations  internally,  and 
one  at  its  base  directed  forwards.  MaxiUa  does  not  reach  to  below  orbit.  Ocellated  spots  on  body,  first  dorsal 

dark,  other  fins  spotted.     Seas  of  India  and  Maui-itius. 

3.  Callionymus  fluviatilis,  D.  4  |  10,  A.  9.  Preopercular  spine  with  two  or  three  denticulations 

internally,  and  one  at  its  base  directed  forwards.  Maxilla  reaches  to  below  first  third  of  eye.  River  Hooghly at  Calcutta. 

II.  Gill-opening  more  dilated  and  lateral.     Lateral-line  single. 

4.  Callionymus  lineolatus,  D.  4  |  8,  A.  7-8.  Preopercular  spine  with  two  denticulations  internally,  and 
none  at  its  base  directed  forwards.  Bands  across  back :  oval  or  round  white  spots  on  first  dorsal  fin  :  two  or 

three  rows  of  blue  spots  on  the  anal.     Madras  and  Reunion. 

6.  Callionymus  Orientalis,  D.  4  |  10,  A.  12.  Preopercular  spine  with  three  denticulations  internally. 
White  spots  on  first  dorsal  fin,  other  fins  banded.     Tranquebar. 

6.  Callionymus  opercularis,   D.   4  |  9,   A.   9.     Interorbital   space   as  wide  as  one  diameter  of  the  eye. 

Preopercular  spine  with  six  denticulations  internally,  and  none  directed  forwards  at  its  base.     Brownish, 
dotted  :  fins  spotted.     Coromandel  coast  of  India. 
^  2  T 
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I.   GtU-opening  small,  superior.     Lateral-line  single. 

1.     Callionymus  longicaudatus. 

Callioni/mus  Japonicus,  Houtt.  Verh.  Holl.  Maats.  Wet.  Haarl.  xx,  p.  313;  Gmel.  Linn.  p.  1155;  Bl. 
Schn.  p.  40;  Richards.  Ich.  China,  p.  210  (not  Val.). 

Callionymus  lomjicaudatus,  Temm.  and  Schleg.  Fauna  Japon.  Poiss.  p.  lijl,  pi.  76,  f.  1  and  2,  and  pi.  79 
A,  fig.  1  ;  Bleeker,  Japan,  p.  17;  Giinther,  Catal.  iii,  p.  148. 

CaUionymus  Beeresii,  Richards.  Voy.  Sulph.  Fishes,  p.  GO,  pi.  3G,  f.  1  and  3,  and  Ich.  China,  p.  210  ; 
Bleeker,  Ceram.  iii,  p.  244,  and  Japan,  p.  44. 

Callionymus  varieyatus.  Tern,  and  Schleg.  1.  c.  p.  153  (female). 
Callionymus  Belcheri,  Richards.  Voy.  Sulph.  p.  62,  pi.  37,  f.  1  and  2. 

B.  V,  D.  4  I  9,  P.  20,  V.  5,  A.  9,  C.  10. 

Length  of  head  4^,  of  caudal  3,  height  of  body  12  in  the  total  length.  Eyes— close  together,  diameter 
4^  in  length  of  head,  H  diameters  from  end  of  snout.  The  greatest  width  of  the  head  equals  its  length 

excluding  the  snout.  The  cleft  of  the  mouth  reaches  to  half  way  below  the  anterior  edge  of  the  eye. 

Preopercular  spine  straight,  as  long  as  the  diameter  of  the  eye,  with  from  five  to  about  ten  denticulations 

internally,  and  one  at  its  base  pointing  anteriorly.  Gill-opening  small,  on  the  upper  surface  of  the  head. 

Numerous  rows  of  warts  on  the  head.  Tee^/t— vilHform  in  both  jaws.  Lateral-line— single.  Fins—spmesof 
the  first  dorsal,  in  the  male,  filiform,  extending  some  distance  beyond  the  membrane,  and  about  twice  as  high  as 

the  body  :  caudal  very  elongate.  In  the  female,  the  first  dorsal  spines  are  short,  and  the  caudal  of  moderate 

length.  Pectoral  as  long  as  the  head  excluding  the  snout,  ventral  longer.  Caudal  lanceolate.  Colours — bufi', 

with  light  rounded  dot's  over  the  head  and  body,  which  occasionally  have  darker  edges.  First  dorsal  grayish, 
and  four  rows  of  spots  along  the  second  dorsal :  caudal  banded  in  spots.  Anal  with  a  black  white-edged  band 
externally.     Yentrals  grayish. 

Richardson  remarked,  "I  strongly  suispect  that  Houttuyn's  fish  is  identical  with  that  which  I  have 

considered  to  be  the  female  of  C.  Bvcvcsii,  though  the  caudal  fin  is  longer  than  in  Jlr.  Vachell's  specimens,  and 
shorter  than  that  of  the  male  figured  in  the  Ichthyology  of  the  Voyage  of  the  Sulphur." 

Bleeker  observes  that  specimens  fi-om  China  have  blackish  spots  on  the  second  dorsal  and  pectoral 
(G.  Reevesii),  which  are  wanting  in  those  from  Japan  (C.  longicaudatus) . 

Giinther  states  "some  of  the  young  specimens  have  the  preopercular  spine  a  little  more  coarsely 

denticulated  and  slightly  bent  outwards.     These  have  been  called  by  Sir  J.  Richardson  C.  Belcheri." Habitat. -Yrom  the  East  coast  of  Africa,  Andamans  to  the  Malay  Archipelago,  China  and  beyond.  It 
attains  at  least  13  inches  in  length. 

2.     Callionymus  sagitta,  Plate  LXVIII,  fig.  5  (female). 

Pall.  Spic.  viii,  p.  29,  t.  4,  f.  4,  5  ;  Cuv.  and  Val.  xii,  p.  301 ;  Bleeker,  Nat.  Tyds.  Ned.  Ind.  i,  1850,  p.  31 ; 
Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  143 ;  Giinther,  Catal.  iii,  p.  146. 

Callionymus  serrato-spinosus,  Gray  and  Hard.  111.  Indian  Zool.  (Jemale). 

B.  V,  D.  4  I  9,  P.  15,  V.  1/5,  A.  9,  C.  12. 

Length  of  head  3^  to  3|,  of  caudal  5^,  height  of  body  9  in  the  total  length.  i?(/es— diameter  1/5  to  1/7 
of  length  of  head,  1  diameter  from  end  of  snout,  and  closely  approximating  superiorly.  Head  large,  broad,  and 

stronofly  depressed,  its  gi-eatest  width  equalling  its  length  excluding  the  snout  :  occiput  rugose,  as  if  pitted  by 
thimble  marks.  The  maxilla  from  3^  to  4  times  in  the  length  of  the  head,  and  scarcely  reaches  to  below  front 

edge  of  eye.  Preopercular  spine  stout,  as  long  as  one  diameter  of  the  eye,  and  armed  with  four  or  five  large 

curvedt  eeth  dii-ected  inwards  and  slightly  upwards,  whilst  a  fifth  at  its'base  is  directed  forwards,  the  females 
have  the  least  number  of  teeth,  sometimes  only  three  inner  ones  are  present,  rarely  above  four.  GUI-openings 
small,  on  the  upper  surface  of  the  head.  Fins — fii'st  dorsal  with  its  anterior  rays  elongated  (in  the  male)  half  as 

long  as  the  body,  but  in  the  female  rather  low.  Lateral-line— smgle.  C'oZoiu-s— head  and  cheeks  covered  with 
small  black  dots  surrounded  by  a  white  edge  :  back  grayish,  covered  with  small  ocellated  spots  :  sometimes  six 

or  eight  black  blotches  along  the  middle  of  the  sides,  abdomen  whitish.  Dorsal  fins  of  a  light  gi-ay  covered  with 
ocelli,  the  first  with  a  wide  black  edge  in  the  female.  Pectoral  and  ventral  both  spotted.  Caudal  with  some 
black  spots  and  whitish  ocelli.     Anal  white  in  the  male,  with  a  black  outer  border. 

Habitat.— Seas  of  India  and  Mauritius,  the  female  specimen  figured  (life-size)  is  from  Madras.  It  attains 
at  least  4  inches  in  length. 

3.    Callionymus  fluviatilis. 
B.  V,  D.  4  I  10,  P.  17,  V.  1/5,  A.  9,  C.  11. 

Length  of  head  Si,  of  caudal  51,  height  of  body  7  in  the  total  length.  Eyes— diameter  1/4  of  length  of 
head,  1  diameter  from  end  of  snout,  and  1/4  of  a  diameter  apart:  the  interorbital  space  rather  concave.  Head 

depressed,  its  greatest  width  equalling  its  length  behind  the  eyes  :  occiput  rugose.  Maxilla  nearly  half  as  long 

as  the  head,  and  reaching  to  below  the  first  third  of  the  eye  :  lower  jaw  very  nan-ow  at  its  apex.  Preoperciilar 

spine  strong,  as  long  as  the  orbit,  and  armed  internally  with  two  or  three  curved  teeth  and  one  more  pointing 
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forward  at  its  base.  Gill-openings  small,  on  the  upper  surface  of  the  head.  Fins — first  dorsal  low  and  of  about 

equal  height  to  the  second,  which  equals  about  1^  diameters  of  the  orbit.  Lateral-line — single.  Colours — 
gi-ayish,  upper  portion  of  body  gray  ocellated  with  white,  some  brown  spots  along  the  upper  surface  of  the 
lateral-hue.  First  dorsal  black,  or  only  spotted,  second  with  foui-  or  five  rows  of  spots.  Upper  half  of  caudal 
spotted.     Anal  colourless. 

This  river  and  estuary  species  is  allied  to  C.  sagitta,  whose  female  it  closely  resembles,  but  differs  in  its 
head  not  being  so  ̂ vide,  having  less  denticulations  to  the  preopercular  spine  internally,  and  its  maxilla  being 

very  much  longer.     The  male  does  not  appear  to  have  the  rays  of  the  fii'st  dorsal  prolonged. 
Habitat. — Hooghly  at  Calcutta  to  3  inches  in  length. 

II.     Gill-opening  lateral  and  more  dilated.     Lateral-line  single. 

4.    Callionymus  lineolatus,  Plate  LXVIII,  fig.  3. 

Cuv.  and  Val.  xii,  p.  307  ;  Jerdon,  M.  J.  L.  and  Sc,  1851,  p.  142 ;  Gunther,  Catal.  iii,  p.  l-i9. 
.f  Callionymus  lateralis,  Rich.  Voy.  Sulph.  Fish.  p.  65,  pi.  37,  f.  5  and  6. 

B.  V,  D.  4/8,  P.  15,  V.  1/5,  A.  7-8,  C.  11. 

Length  of  head  4|  to  5,  of  ventral  4,  of  caudal  4|,  height  of  body  6  in  the  total  length.  J? i/es— diameter 
1/4  of  length  of  head,  nearly  1  diameter  from  end  of  snout,  1/3  of  a  diameter  apait.  Greatest  width 

of  head  nearly  equals  its  length.  The  maxilla  reaches  to  below  the  anterior  1/3  of  the  orbit.  Preopercular 

spine  strong,  equalling  the  diameter  of  the  orbit  in  length,  and  having  two  teeth  at  the  external  third  of  its 
inner  side,  and  none  at  its  base  directed  forwards.  Gill-openings  are  almost  covered  by  the  end  of  the  opercle, 

which  is  not  produced.  Teeth — in  minute  rows  in  both  jaws.  Fins — first  dorsal  (in  the  male)  high,  from  1/3  to 

2/5  of  the  total  length,  the  anterior  spine  the  longest,  all  being  weak,  in  the  female  this  fin  is  1/3  less  high  than 

in  the  male  :  the  anterior  rays  of  the  second  dorsal  shorter  than  the  posterior  ones,  all  of  which  are  branched, 

the  last  to  its  base:  anal  of  somewhat  similar  form,  but  shorter.  Scales — absent.  Lateral-line — single. 

Colours— &ve  or  six  grayish  bands  cross  the  back,  and  are  continued  down  the  sides  :  one  more  crosses  the 
head.  Mouth  and  lower  surface  of  head  scarlet.  Three  or  four  irregular  transverse  white  spots  with 

dark  edges,  also  some  round  ones  over  the  upper  half  of  the  first  dorsal  fin,  in  the  female  usually  only  round 

spots  on  the  first  dorsal  fin.  Three  oblique  brown  bands  on  the  ventral  and  caudal.  Anal  red,  with  a  dark 

edge,  and  having  two  or  three  blue,  white-  or  black-edged  spots  behind  each  ray. 
Habitat.— Madras  and  Reunion,  to  about  4  inches  in  length.     The  one  figured  (life-size)  is  fi-om  Madras. 

5.  Callionymus  Orientalis. 
Bl.  Schn.  p.  41,  t.  vi ;  Cuv.  and  Val.  xii,  p.  297. 

D.  4  (3  ?)  I  10,  P.  4  ?,  V.  7  ?,  A.  12,  C.  8  ?. 

Preopercular  spine  short,  having  three  teeth.  Fins—ihe  first  i-ay  of  the  first  dorsal  equals  1/2  the  total 

length,  and  the  second  little  shorter :  "second  dorsal  and  anal  nearly  double  the  height  of  the  body  :  pectoral 
about  1/4,  and  caudal  more  than  1/5  of  the  total  length.  Colotirs—ov&nge,  with  black  spots,  and  a  few  smaller 

white  ones  sparsely  scattered  amongst  them.  Dorsal  and  anal  vrith.  round  brown  spots  between  their  rays,  also 

white  points  on  the  first  of  these  fins  :  anal  tinged  with  blackish,  especially  towards  its  margin :  three  brown  or 
black  bands  across  the  pectoral,  and  five  on  the  caudal  :  ventrals  gray. 

This  species  I  have  not  obtained  unless  it  is  a  male  C.  lineolatus,  incorrectly  described  and  figured. 
Habitat. — Tranquebar,  to  6  inches  in  length. 

6.  Callionymus  opercularis. 
Cuv.  and  Val.  xii,  p.  305  ;  Giinther,  Catal.  iii,  p.  151. 

B.  V,  D.  4  I  9,  P.  19,  V.  1/5,  A.  9,  C.  11. 

Length  of  head  3i  to  4,  of  caudal  5 'to  51,  height  of  body  6  in  the  total  length,  i/f/es— diameter  1/5  of 
length  of  head,  1  to  1.^  diameters  apart,  and  the  same  distance  from  the  end  of  snout.  Head  wide  and  flat,  its 

greatest  width  equalling  its  length  excluding  the  snout:  two  stellated  sets  of  smooth  ridges  on  the 

occiput.  The  maxilla  reaches  to  below  the  front  edge  of  the  eye.  Preopercular  spine  strong,  slightly  curved, 

as  long  as  the  diameter  of  the  eye,  and  having  six  teeth  internally,  none  at  its  base  pointing  forwards.  Gill- 

opening  oval,  covered  by  the  produced  extremity  of  the  opercle.  Tee^/t— pointed,  in  several  rows,  the  largest 
of  which  is  the  inner  one.  Fijis— dorsal  fin  not  produced,  half  as  high  as  the  body,  the  second  a  little  higher. 

Lateral-line— single,  over  the  free  portion  of  the  tail  the  one  on  one  side  communicates  with  that  on  the  other. 

Cy?o?«-s— brownish  anteriorly,  dotted  with  points  of  a  shghtly  darker  colour.  First  dorsal  brown,  rays  of  the 

second  and  those  on  the  upper  border  of  the  pectoral  and  caudal  fins  have  browTi  points  on  a  pale  ground 
colour.     Lower  surface  of  the  body  and  the  anal  whitish  or  pale  gray.     Ventrals  blackish. 

ffaii^ai.— Coromandel  coast  of  India,  attaining  at  least  4  inches  in  length,  said  to  be  verycommon  in 

the  Arian-coupan  river  at  Pondicherry  from  November  to  January,  but  very  rare  during  the  remainder  of  the 
year.     I  have  taken  it  both  at  Pondicherry  and  Madras. 
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Family,  XXIX— CEPOLID^,  Bleeher. 
Tcmioidei,  pt.  CuV. 

Branchiostegals  six :  pseudobranchife.  Body  elongated  and  compressed.  Eyes  large  and  lateral.  The 

infraorbital  bones  do  not  articulate  with  the  preopercle.  Gill-openings  wide,  the  membranes  scarcely  united 

under  the  throat.  Teeth  in  jaws  of  medium  size.  A  long  dorsal  and  anal  fin  more  or  less  continuous  with 

the  caudal.  Ventral  thoracic,  with  one  spine  and  five  rays.  No  prominent  papilla  near  the  vent.  Scales 

cycloid,  small.    Pyloric  appendages  few. 

Genus,  1 — Cepola,  Linnceus. 
Acanthocepola,  Bleeker. 

Head  obtuse.     Cleft  of  moutli  oUique,  yape  wide.    Preopercle  more  or  less  armed.     Palate  edentulous. 

Bleeker  places  those  species  with  the  head  and  opercles  scaled,  preopercles  denticulated  or  spinate,  and 

the  body  covered  with  imbricate  scales,  as  a  separate  genus,  Acanthocepola. 

Geographical  distrihtit ion.— Seas  of  Europe,  through  those  of  India,  to  China,  and  Japan. 

SYNOPSIS  OP  INDIVIDUAL  SPECIES. 

1.  Cepola  ahhreviata,  D.  67-74,  A.  67-74.  Length  of  head  6  to  7  in  the  total  length.  Red,  with  two 

rows  of  golden  spots  along  the  sides.     Seas  of  India  to  China. 

1.    Cepola  abbreviata,  Plate  LXVIII,  fig.  4. 

Cuv.  and  Val.  x,  p.  403  ;  Cantor,  Catal.  p.  178  ;  Bleeker,  Sumatra,  p.  38  ;  Giinther,  Catal.  iii.  p.  488. 
Cepola  varie<jata,  Swainson,  Fishes,  ii,  p.  402. 

B.  vi,  D.  67-74,  P.  19,  V.  1/5,  A.  67-74,  C.  13,  Cibc.  pyl.  8. 

Length  of  head  6  to  7,  height  of  body  10 J  in  the  total  length.  £'i/es— diameter  1/3  of  length  of  head, 
2/3  of  a  diameter  fi-om  end  of  snout,  and  1/2  a  diameter  apart.  Cleft  of  mouth  oblique,  the  maxilla  reaches  to 

below  the  middle  of  the  eye.  Vertical  limb  of  preopercle  rather  rugose,  a  strong  spine  at  its  angle,  followed  by 

four  or  five  more  along  its  lower  limb.  Teeth — in  a  single  row  in  both  jaws,  those  in  the  centre  of 

the  mandible  rather  the  largest.  Fins— the  dorsal  commences  above  the  hind  edge  of  the  opercle,  its  rays, 

except  the  last  two  or  three,  are  unbranched.  The  anal  commences  beneath  the  vertical  from  the  eighth  dorsal 

ray,  it  and  the  dorsal  are  continuous  mth  the  caudal.  Scales — small  but  distinct :  present  on  the  cheeks  and 

opercles.  C'oZoiws— redtlish,  with  about  12  pairs  of  red  or  golden  spots  along  the  sides.  Caudal  rays  are  said 
by  Cantor  to  be  black. 

In  Cuv.  and  Val.  the  formula  of  the  fin  rays  from  Mertens  is  given  as  follows  :— D.  156,  P.  18,  V.  1/5, 
A.  76  :  Cantor  gives,  D.  72-74,  P.  19,  V.  1/5,  A.  74,  C.  13. 

In  Bl.  Schneider,  p.  242,  a  Cepola  striata  is  mentioned  fi-om  Tranquebar,  but  details  are  wantmg  to  even 
show  if  it  belongs  to  this  family  and  not  to  Gohiidce. 

Habitat. — Coromandel  coast  of  India,  tkrough  the  Malay  Archipelago  to  China,  attaining  at  least  a  foot 

in  length.  The  specimen  figured,  a  little  less  than  the  natural  size,  is  from  Dr.  Jerdon's  specimen  referred  to 
in  the  Madr.  J.  L.  and  Sc.  1851,  p.  139,  thus,  "  Cepola— I  got  one  specimen  only  of  a  very  pretty  species  of 

Pubben  fish  at  Madras.  It  was  red-silvered,  and  had  two  series  of  yellow  spots  on  its  sides."  A  coloured 

figure  of  it  is  present  amongst  Sir  W.  Elliot's  drawings  of  Indian  fishes,  and  is  termed  Chawa  aim,  or  Ghava wahv,. 
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Family,  XXX— BLENNIIDiE,  MMer. 

Pseudobranchiae  present.  Gill-openings  of  varying  extent.  Body  elongated,  more  or  less  cylindrical. 
The  infraorbital  ring  of  bones  does  not  articulate  with  the  preopercle.  Teeth  may  be  fixed  in  the  jaws, 
or  merely  implanted  in  the  gums :  a  posterior  canine  may  be  present,  whilst  some  genera  have  molars.  One, 
two,  or  three  dorsal  flns,  occupying  nearly  the  entire  length  of  the  back,  the  spinous  portion  when  distinct 
being  less,  nearly  equally,  or  more  developed  than  the  soft :  in  some  the  whole  fin  is  composed  of  spines,  whilst 

in  others  none  are  perceptible.  Ventrals,  when  present,  jugular  (except  I'sewIohleiDiius):  they  are  sometimes 
rudimentary.  Anal  with  a  moderate  or  large  number  of  rays.  Caudal,  when  present,  may  be  confluent  with, 
or  distinct  from,  the  vertical  fins.  Scales,  when  present,  generally  small.  Air-vessel  as  a  rule  absent. 
Pyloric  appendages  absent. 

OeograpMcal  distrihution. — The  fishes  forming  this  family  are  found  along  the  shores  of  most  regions, 
some  extending  their  range  into  brackish  or  even,  it  is  said,  into  fresh  waters,  (see  note  pp.  81  and  68,  ante.). 
It  is  curious  to  observe  how  these  small  fishes  may  be  unwillingly  forced  to  emigrate  to  distant  places.  Thus  a 
little  Blenny  was  pumped  up  at  sea  (see  page  326),  it  must  have  attached  itself  to  the  vessel  before  leaving 
harbour,  or  have  been  sucked  up  on  some  piece  of  floating  substance  on  which  it  Lad  drifted  out  to  sea. 

SYNOPSIS  OP  GENERA. 

A.    No  molar  teeth.    Caudal  fin  distinct. 

1.  Blennius.  Gill-opening  wide.  A  single  row  of  fixed  teeth  in  the  jaws,  and  occasionally  a  small 
posterior  canine.     Scaleless. 

2.  Petroscirtes.  Gill-opening  small.  A  single  row  of  fixed  teeth  in  the  jaws,  with  a  large  lateral 
canine.     Scaleless. 

3.  Salarias.  Gill-opening  wide.  A  single  row  of  moveable  teeth  in  the  jaws,  sometimes  a  posterior 
canine.     Scaleless. 

4.  Andamia.  Gill-opening  wide.  A  single  row  of  moveable  teeth  in  the  jaws,  a  sucker  beneath  the 
lower  jaw.     Scaleless. 

5.  Tripterygium.     A  band  of  villifonn  teeth  in  the  jaws  :  palatine  teeth.     Three  dorsal  fins.     Scaled. 

B.    No  molar  teeth.    Caudal  continuous  with  vertical  fins. 

6.  Xiphasia.     Fixed  teeth  in  jaws,  none  on  the  palate.     Body  eel-shaped.     Dorsal  and  anal  many  rayed. 

Genus,  1 — Blennius,  Artedi. 
Pholis,  Cuv.  and  Val. 

BrancMostegals  six  :  pseudohrancliiw.  Body  somewhat  elongated,  with  a  short  snout.  Cleft  of  mouth  narrow. 
Generally  a  tentacle  above  the  orbit.  Teeth  in  a  single  row  fixed  in  the  jaws  :  a  posterior  curved  tooth  usually  present 
in  one  or  both  jaws.  Dorsal  fin  single,  the  spinous  portion  being  less  or  equally  developed  with  the  rayed  :  ventrals 
jugular,  consisting  of  one  spine  and  two  rays  :  caudal  distinct.  Scales  absent.  Air-vessel  and  pyloric  appendages 
absent. 

Geographical  distribution. — These  fishes  are  found  on  the  coasts  of  Europe  and  Van  Diemen's  Land,  also 
the  Red  Sea,  seas  of  India  to  the  Sandwich  Islands. 

SYNOPSIS  OF  SPECIES. 

1.  Blennius  leopardus,  D.  12  |  12,  A.  (2-(-)13.  No  crest  on  head.  Brown,  with  black  blotches  and  spots. 
Ceylon  and  Sandwich  Islands. 

2.  Blennius  Steindachneri,  11-12  |  15-16,  A.  (2+)16.  No  crest  on  head.  Olive,  with  six  vertical  bands  : 
a  large  black,  white-edged,  ocellus  between  the  first  and  second  dorsal  ray.     Seas  of  India. 

1.    Blennius  leopardus,  Plate  LXVIII,  fig.  6. 

Salarias  leopardus,  Day,  Proc.  Zool.  Soc.  1869,  p.  518. 

B.  vi,  D.  12  I  12,  P.  15,  V.  4,  A.  (2-|-)  13,  C.  11. 

Length  of  head  2/7,  of  pectoral  2/9,  of  caudal  2/9,  height  of  body  above  1/3  of  the  total  length. 
Ei/es— diameter  2/7  of  length  of  head,  H  diameters  from  end  of  snout,  and  1  apart.  Snout  obtuse,  not 
overhanging  the  mouth.  No  crest  on  the  head.  A  transverse  row  of  tentacles  across  the  occiput  :  a  fringed 
supraorbital  tentacle  half  the  length  of  the  eye :  lips  fringed,  with  two  bifid  tentacles  on  either  side  of  the 
symphysis  of  the  lower  jaw.  The  maxilla  extends  to  below  the  anterior  margin  of  the  orbit.  Fins — a  deep 
notch  between  the  two  portions  of  the  dorsal  fin :  the  second  dorsal  not  continued  quite  to  the  caudal,  which 
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last  fin  is  cut  square.  Pectoral  witli  the  outer  lialf  of  its  eight  lower  rays  free  ;  two  fleshy  prominences 
anterior  to  the  anal  fin.  Colours — a  rich  brown,  becoming  whitish  on  the  chest,  and  blotched  all  over  with 
black  marks,  leaving  narrow  interspaces  of  ground  colour :  fins  spotted. 

Halitat. — A  specimen  (figui-ed  life-sized)  is  in  the  Calcutta  Museum,  it  was  dredged  off  Galle  harbour 
by  Dr.  J.  Anderson. 

Professor  Peters  showed  me  an  equally  fine  one  from  the  Sandwich  Islands  in  the  Berlin  Museum. 

2.  Blennius  Steindachneri,  Plate  LXX,  fig.  1. 
Day,  Proc.  Zool.  Soc.  1873,  p.  110. 

B.  vi,  D.  11-12  i  15-16,  P.  14,  V.  3,  A.  (2+)  16-18,  C.  11. 

Length  of  head  4|  to  4f,  of  caudal  6  to  G\,  height  of  body  ̂   to  5J  in  the  total  length.  Eyes— 

diameter  3?  in  length  of  "head,  1  diameter  fi-om  end  of  snout,  and  1/2  a  diameter  apart.  Snout  obtuse,  not overhanging  the  mouth.  The  maxilla  reaches  to  below  the  first  third  of  the  eye.  No  crest  on  the  head,  but  a 
line  of  eight  or  ten  fringed  tentacles  from  above  the  eye  to  the  base  of  the  dorsal  fin  :  in  some  specimens  the 
longest  are  1^  diameters  of  the  orbit  in  height,  usually  they  are  less.  A  fringed  orbital  tentacle  about  half  the 

length  of  the  eye  in  extent,  another  at'the  nostril.  Teeth — a  small  posterior  canine  in  the  lower  jaw  a little  beyond  the  last  tooth.  Fins — first  dorsal  commences  over  the  hind  edge  of  the  preopercle,  it  is  3/4  as  high 
as  the  body  and  rather  higher  than  the  second,  it  is  not  distinctly  notched,  but  the  last  spines  are  rather  lower 
than  the  first  rays,  it  is  not  continued  on  to  the  caudal.  Pectoral  nearly  as  long  as  the  head,  and  almost 
twice  as  long  as  the  ventral.  Anal  in  some  specimens  has  the  first  two  rays  expanded  and  fringed  at  their 
extremities  into  the  form  of  rounded  balls,  in  others  these  are  absent.  Caudal  cut  square.  Colours — light 
olive,  with  six  indistinct  brownish  bands,  as  wide  as  the  ground  colour,  and  extending  to  the  base  of  the  dorsal 
fin  :  the  whole  of  the  body  and  fins  dotted  with  black,  and  occasionally  with  some  white  spots  above  the  anal  fin. 
A  large  black,  white-edged  ocellus,  between  the  first  and  second  dorsal  rays.  Some  vertical  red  bands  on  the 
pectoral  and  caudal  fins.  Anal  dark,  with  two  rows  of  light  blue  spots  on  the  anterior  and  three  on  the  posterior 
rays,  which  have  also  small  black  dots  and  a  narrow  white  edge.     In  some  specimens  all  the  dots  are  black. 

Blennius  semifasciahts,  Rupp.  N.  W.  Fische,  p.  IM^Salarias  ajdops,  Eiipp.  Atl.  Fische,  p.  113,  t.  28, 
f.  3,  appears  closely  allied  to  this  species,  but  the  dorsal  fin  is  scarcely  notched,  the  tentacles  and  colours 

likewise  dift'er.  Another  allied  species  is  B.  emarginatus,  Giinther,  which  has  the  dorsal  spot  very  distinct,  but 
the  fin  is  more  deeply  cleft. 

Eahitnt. — Kun-achee,  to  4  inches  in  length.  They  are  common  in  pools  left  by  the  receding  tides  on  the 

rocks  of  Oyster  island.  There  are  two  illustrations  of  this  species  amongst  Sir  Walter  Elliot's  drawings,  the 
largest  was  captured  at  Waltair,  March  15th,  1853,  the  smaller  one  was  pumped  up  on  board  the  Samarang, 

April  6th,  1860,  in  the  Bay  of  Bengal,  Lat.  14',  18  N.  Long.  82-30  E. 

Genus,  2 — Peteoscirtes,  BiijijieU. 

Osmolranclms,  Ehrenb. :  Blenneclds,  Cuv.  and  Val. :  Aspidontus,  Quoy  and  Gaim. 

Branchiostegals  six  :  pseudohranchice.  Gill-openings  reduced  to  a  small  foramen  ahove  the  root  of  the  pectoral 

fin.  Body  somewhat  elongated.  Snout  short  or  of  moderate  length :  cleft  of  mouth  narrow :  head  sometimes  with 

tentacles.  Teeth,  a  single  row  of  fi.red  ones  in  the  jaws,  with  laterally  a  strongly  curved  canine.  Dorsal  fin  single  or 

with  a  semi-detached  portion :  ventrals  jugular,  with  tiuo  to  four  rays.  No  scales.  Air-vessel  present.  Pyloric 
appendages  absent. 

Geographical  distrihution. — Coasts  of  the  Red  Sea,  those  of  India  to  the  Malay  Archipelago  and  the 
Pacific. 

SYNOPSIS  OF  SPECIES. 

1.  Petroscirtes  punctatus,  D.  34,  A.  22-23.  Head  6J  in  the  total.  Spots  and  four  or  five  narrow  horizontal 
lines  on  body.     A  dark  band  along  the  dorsal  fin.     India  to  Australia. 

2.  Petroscirtes  hipunctatus,  D.  33,  A.  23.  Head  5  in  the  total.  Four  blue  lines  on  the  head,  two  spots  on 
dorsal  fin.     Calicut. 

3.  Petroscirtes  variabilis,  D.  28-31,  A.  17-21.  Head  6j  in  the  total.  A  wide  dark  band  from  eye  to 
caudal  fin.     Seas  of  India  to  the  Malay  Archipelago. 

4.  Petroscirtes  Lienardi,  D.  3  |  10  |  17,  A.  18-20.  Head  4|  to  4f  in  the  total.  Vertically  banded  and 
spotted.     Sind. 

5.  Petroscirtes  cyprinwides,  D.  30,  A.  20.  Head  ̂   in  the  total.  Bands  along  the  body,  also  spots.  Seas 
of  India  to  China. 

6.  Petroscirtes  hreviceps,  D.  30,  A.  19.  Head  A\  in  the  total.  Black  band  along  the  head  and  side  of 
body  :  dorsal  dotted  with  black.     Bay  of  Bengal. 

1.     Petroscirtes  punctatus. 
Blennechis  punctatus,  Cuv.  and  Val.  xi,  p.  286. 
Omobranchus  punctatus,  Swainson,  Fishes,  ii,  p.  274. 
Petroscirtes  punctatus,  Giinther,  Catal.  iii,  p.  231. 
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B.  vi,  D.  3i,  P.  12,  V.  2,  A.  22-23,  C.  12. 

Length  of  head  6J,  of  caudal  8,  height  of  body  6  in  the  total  length.  Eyes — diameter  4|-  in  length  of 
head,  3/4  of  a  diameter  from  end  of  snout,  and  also  apart.  Greatest  width  of  head  equals  half  its  length,  and 
its  height  equals  its  length  excluding  the  snout.  Snout  obtuse.  The  maxilla  reaches  to  below  the  front  third 

of  the  eye.  Teeth — canines  in  the  lower  jaw  large,  their  length  equalling  3/4  of  a  diameter  of  the  eye,  those  in 

the  upper  jaw  only  half  their  size.  J^('»s— the  dorsal  fin  just  reaches  to  the  base  of  the  caudal,  posteriorly  it  is 
3/4  of  the  height  of  the  body.  Pectoral  equals  the  length  of  the  head  excluding  the  snout.  Ventral  short,  not 
above  half  as  long  as  the  pectoral.  Colours — gray,  with  seven  or  eight  pairs  of  spots  on  the  body  below  the 
base  of  the  dorsal  fin  :  and  four  or  five  narrow,  dark,  horizontal  lines  along  the  body.  A  dark  line  along  the 
dorsal  fin  becoming  widest  posteriorly.  In  small  specimens,  sometimes  there  appear  to  exist  angular  or 
ii-regularly  directed  narrow  white  bands. 

Habitat. -^Seas  of  India  to  AustraKa. 

2.     Petroscirtes  bipunctatus,  Plate  LXXI,  fig.  3. 
B.  vi,  D.  33,  P.  13,  V.  2,  A.  34,  C.  1(3. 

Length  of  head  5,  of  caudal  5^,  height  of  body  SJ  in  the  total  length.  Eyes — diameter  3^  in  length  of 
head,  nearly  1  diameter  from  end  of  snout,  and  1  apart.  Profile  of  snout  obliquely  rounded.  Greatest  width  of 
head  equals  its  length  behind  the  middle  of  the  eyes,  and  its  height  equals  its  length  excluding  the  snout.  The 
maxilla  reaches  to  below  the  front  third  of  the  eye.  No  tentacles  on  the  head.  Teeth — 24  in  the  upper  and 
22  in  the  lower  jaw,  laterally  in  the  lower  jaw  is  a  large  canine  nearly  equalling  the  diameter  of  the  orbit,  there 
is  also  a  lateral  canine  on  either  side  of  the  upper  jaw  about  half  the  size  of  that  in  the  lower.  Fins — dorsal 
commences  over  the  hind  edge  of  the  opei-cle,  posteriorly  it  is  not  continued  so  far  as  the  base  of  the  caudal. 
Colours — brownish  gray,  wdth  the  upper  surface  of  the  anterior  half  of  the  head  and  also  the  snout  blue,  a  narrow 
blue  band  descends  from  the  middle  of  the  eye,  and  on  the  throat  joins  one  from  the  opposite  side  in  a  V-shape  : 
a  second  from  just  behind  the  eye  passes  do^vn  parallel  with  the  first  and  joins  one  from  the  opposite  side,  two 

more  pass  down  fi-om  the  opercle  on  to  the  base  of  the  pectoral  fin.  Dorsal  and  anal  fins  edged  with  brown, 
two  dark  spots  on  the  dorsal,  the  first  from  the  fourth  to  the  sixth  ray,  the  second  between  the  tenth  and 
eleventh. 

Habitat. — The  specimen  figured  (life-size)  is  from  the  sea  at  Calicut. 

3.    Petroscirtes  variabilis,  Plate  LXIX,  fig.  7. 
Cantor,  Catal.  p.  200  ;  Giinther,  Catal.  iii,  p.  234. 

.''  PetrosciHes  cynodon,  Peters,  Wiegm.  Arch.  1855,  p.  246. 
B.  vi,  D.  28-31,  P.  13,  V.  4,  A.  17-21,  C.  13. 

Length  of  head  5|-,  of  caudal  6,  height  of  body  6  in  the  total  length.  Eyes — diameter  1/4  of  length  of 
head,  Ij  diameters  from  end  of  snout,  and  also  apart.  Snout  somewhat  produced.  Greatest  width  of  head 

2j-  in  its  length,  and  its  height  equals  its  length  excluding  the  snout.  Mouth  transverse,  the  cleft  only  extends 
to  beneath  the  anterior  edge  of  the  eye,  but  the  maxilla  reaches  to  below  its  first  third.  A  short  simple  tentacle 
at  the  posterior-superior  edge  of  the  eye,  and  a  very  short  one  on  either  side  of  the  chin.  Teeth — the  canine 
teeth  in  the  lower  jaw  large,  those  in  the  upper  small.  Fins — dorsal  commences  behind  the  hind  edge  of  the 
preopercle,  it  is  not  elevated  anteriorly,  its  greatest  height  equals  3/4  of  that  of  the  body  below  it,  it  terminates 
a  short  distance  before  the  root  of  the  caudal  fin.  Pectoral  and  ventral  each  as  loug  as  the  head  without  the 
snout,  the  latter  fin  having  its  two  central  rays  of  the  same  length  and  the  longest  in  the  fin.  Caudal  cut 
rather  square,  and  said  to  sometimes  have  its  upper  or  lower  rays  prolonged.  Colours — pinkish,  with  dark 
spots,  having  a  broad  bluish  or  blackish  band  passing  from  the  eye  to  the  base  of  the  caudal  fin,  where  it  ends 
in  a  large  black  blotch,  in  young  specimens  bands  proceed  a  short  distance  upwards  from  it,  and  a  row  of  light 
spots  are  seen  along  its  lower  border  :  a  second  dai'k  band  is  sometimes  present  along  the  back  at  the  base  of 
the  dorsal  fin.  Two  or  thi-ee  blue  bands  pass  downwards  fi-om  the  eye  :  head  with  numerous  light  spots. 
Dorsal  fin  marbled  and  spotted  in  lines,  as  is  also  the  anal  :  caudal  yellow,  vertically  banded  in  spots. 

The  specimens  of  P.  cynodon,  in  the  British  Museum,  received  from  Dr.  Peters,  have  much  more 
elongated  tins  than  I  have  seen  in  P.  variabilis,  the  head  brown  spotted  and  no  orbital  tentacle. 

Habitat. — I  have  taken  this  species  at  Calicut  on  the  Western  coast  of  India,  the  one  figured  (life-size) 
was  brought  by  the  late  Dr.  Stoliczka  from  the  Nicobars.     It  is  found  in  the  Malay  Archipelago. 

4.    Petroscirtes  Lienardi,  Plate  LXIX,  fig.  8  (f). 
B.  vi,  D.  3  I  10  I  17,  P.  1.5,  V.  3,  A.  18-20,  C.  11. 

Length  of  head  4|  to  4|,  of  caudal  6  to  6|,  height  of  body  4^  in  the  total  length,  JS'j/e.s— diameter 
1/3  of  length  of  head,  not  one  diameter  from  end  of  snout,  and  1/3  to  1/2  a  diameter  apart.  Intel-orbital  space 
concave.  Greatest  width  of  head  equals  half  its  length,  and  its  height  equals  its  length  excluding  the  snout. 
Snout  rather  obtuse.  The  maxilla  reaches  to  below  the  front  edge  of  the  eye.  No  crest  on  head.  A  short 
fringed  supraorbital  tentacle  and  a  small  one  at  the  nostril :  several  below  the  .symphysis  of  the  lower  jaw,  and 
some  on  the  cheeks  and  opercles.  Teeth — 25  in  the  lower  jaw,  with  a  very  large  canine  laterally  on  either  side, 
and  28  in  the  upper  jaw  having  also  a  lateral  canine,  but  much  smaller.     Fins — first  three  rays  of  the  dorsal  fin 
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separated  by  a  deep  cleft  from  the  remainder,*  they  are  3/4  the  height  of  the  body ;  the  next  ten  rays  are  much 
lower,  projecting  beyond  the  membrane  and  separated  by  a  notch  from  the  remaining  17  of  the  fin,  which  are 
about  3/4  the  height  of  the  body,  and  are  not  continued  posteriorly  on  to  the  caudal.  Pectoral  as  long  as  the 
head  excluding  the  snout,  ventral  rather  shorter.  Caudal  rounded.  Colours — of  a  light  brown  stone  colour, 
vertically  banded  and  marbled  with  dark  brown  or  gray.  Dorsal  fin  light  brown,  marbled  and  spotted  vrith 

darker,  the  upper  two-thirds  of  the  first  portion  neai'ly  black,  and  some  black  marks  near  its  base.  Caudal 
yellow,  with  dark  spots.  Anal  with  oblique  rows  of  spots  and  a  dark  outer  edge.  Two  black  spots  at  base  of 
pectoral  fin,  which  is  yellow  externally. 

This  species  approaches  Blennechis  a  dorsale  elevee,  Lienard,  from  the  Mauritius,  which  however  has  less 
rays  and  from  34  to  36  teeth  in  the  upper,  and  36  to  38  in  the  lower  jaw.  Blennechis  marhre  of  the  same  author, 
or  PctrosJciHes  manrwratus,  Bleeker,  and  0.  Thepassi,  Bleeker  ?,  though  closely  allied,  has  the  body  more 
elongated,  its  height  being  8  in  its  length. 

Sabitat. — Sind,  where  they  were  found  along  with  some  Blennies,  in  pools  left  by  a  receding  tide.  The 
specimen  figured  (twice  life-size)  is  from  Kurrachee. 

5.    Petroscirtes  cyprinoides. 

Blennechis  cyprinoides,  Cuv.  and  Val.  xi,  p.  286. 
Omohranclius  cyprinoides.  Swains.  Fishes,  ii,  p.  274. 
Petroscirtes  cyprinoides,  Giinther,  Catal.  iii,  p.  236. 

B.  vi,  D.  30,  P.  15,  V.  3,  A.  20,  C.  11. 

Length  of  head  4i,  of  caudal  6f ,  height  of  body  4^  in  the  total  length.  Eyes — diameter  1/4  of  length  of 
head,  1  diameter  from  end  of  snout,  and  1/4  of  a  diameter  apart.  Greatest  width  of  the  head  equals  its  length 
behind  the  eyes,  and  its  height  is  a  little  more.  The  maxilla  reaches  to  below  the  front  edge  of  the 

eye.  Some  iiTegularly-placed  open  pores  on  the  head.  Teeth — one  or  two  large  canines  in  the  lower  and  one 
in  the  upper  jaw.  Fins — dorsal  commences  over  the  hind  edge  of  the  opercle  and  does  not  extend  quite  so  far 
as  the  caudal.  Pectoral  as  long  as  the  head  behind  the  middle  of  the  eye.  Ventral  rather  short.  Caudal 
neaiiy  cut  square.  Colours — a  white  band  along  the  side,  another  below  the  base  of  the  dorsal  fin  :  a  rather 
dark  band  along  the  base  of  the  dorsal  fin,  and  one  or  two  rows  of  brown  sjjots  above  it.  A  brown 
spot  at  base  of  pectoral  fin :  anal  brownish  with  two  or  three  rows  of  dark  spots  :  caudal  yellowish- white. 
Seven  vertical  bands  are  said  to  exist  along  the  upper  half  of  the  back,  extending  on  to  the  caudal  fin. 

Habitat. — Seas  of  India  to  China. 

6.    Petroscirtes  breviceps. 
Blennechis  hreviceps,  Cuv.  and  Val.  xi,  p.  283. 
Omohranchus  breviceps.  Swains.  Fishes,  ii,  p.  274. 
Petroscirtes  breviceps,  Giinther,  Catal.  iii,  p.  234. 

B.  vi,  D.  30,  P.  16,  A.  19,  C.  11. 

Length  of  head  i\,  of  caudal  8,  height  of  body  Sj  (4f )  in  the  total  length.  Eyes — diameter  3|  in  the 
length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  Greatest  width  of  head  equals  2/3  of  its  length  : 
profile  of  snout  oblique  :  interorbital  space  slightly  concave.  Cleft  of  mouth  extends  to  below  the  first 
third  of  the  eye.  A  small  supraorbital  tentacle  present  in  the  type  specimen.  Teeth — a  very  large  canine  on 
either  side  of  the  lower  jaw,  and  a  very  much  smaller  one  on  each  side  of  upper  jaw.  J^ms^-dorsal  anteriorly 
2/3  as  high  as  the  body,  it  commences  above  the  gill-opening,  posteriorly  it  reaches  almost  to  the  base  of  the 

caudal,  the  membrane  is  rather  deeply  emai-ginate.  Pectoral  equals  the  length  of  the  head  behind  the  middle  of 
the  eyes.  Colours — a  black  band  along  the  head  and  side  of  the  body :  dorsal  fin  dotted  with  black  : 
caadal   yellowish. 

Habitat. — Bay  of  Bengal. 
Genus,  3 — Salaeus,  Cuv. 

Alticus,  Comm.  .  EMpiseartes,  Swains.  ;  Entomacrodus,  Gill. 

Branchiostegals  six :  pseudobranchim.  Gill-openings  wide.  Body  somewhat  elongated.  Mouth  transverse, 
rather  wide :  generally  a  tentacle  above  the  orbit,  especially  in  the  males.  Sometimes  a  crest  upon  the  head.  A  row 
of  small  moveable  teeth  in  the  gums,  and  often  a  posterior  cu,rved  canine  in  the  lower  jaw  :  palate  almost  invariably 
edentulous.  Dorsal  fin  single :  a  notch  exists  in  some  spiecies  between  the  spinous  and  rayed  portions  :  venirals 
jugular,  with  one  spine  and  two  or  three  rays :  fin  rays  simple,  except  those  of  the  caudal,  which  are  usually  but  not 
invariably  branched.     Scales  absent.     Air-vessel  and  pyloric  appendages  absent. 

In  some  species  the  dorsal  fin  is  more  distinctly  notched  in  the  immature  than  in  the  mature.  A  crest 
on  the  head  generally  shows  the  specimen  to  be  a  male,  and  in  these  the  dorsal  fin  is  often  comparatively  higher 

than  in  the  females.  The  presence  or  absence' of  an  orbital  tentacle  has  been  considered  a  mark  of  sexual distinction. 

*  The  separation  of  the  three  first  rays  appears  to  be  subject  to  coDsiderablc  modification,  and  is  most  distinct  in  the  adults. 
The  number  of  three  may  be  reduced  to  a  single  one. 
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Some  of  these  fishes  have  been  constituted  into  a  distinct  Genus,  AJticus,  Cotn.^^Eiipiscartes,  Swains,  the 
differences  between  which  and  Salarias  is  thus  characterized  by  Bleeker: — Lateral-line  absent.  Body 
elongated,  anteriorly  loider  than  high.  No  tentacles  at  nostrils  or  najpe.  Ventral  with  four  rays :  caudal  rays  simple. 
But  Salarias  Andersonii.  is  unquestionably  an  Alticus,  with  the  lateral-line  present.  Andamia  is  an  AUicus, 
possessing  a  sucker,  whilst  its  nostril  is  a  little  tubular  and  prolonged.  Altic^is,  as  at  present  known,  would 
consist  of  S.  Kirkii,  S.  tridactylus,  S.  monochrous,  S.  aspilus,  S.  Andersonii,  and  S.  heteropterus. 

SYNOPSIS  OF   SPECIES. 

A.     Dorsal  fin  not  distinctly  notched. 

1.  Salarias  tridactylus,  D.  12-13  |  19-22,  A.  25-26.  Canines,  when  present,  small.  Crest  on  head. 
Simple  supraorbital  tentacle.  Dorsal  does  not  extend  on  to  the  caudal  fin,  the  rays  of  which  last  are  unbranched. 
Plumbaceous,  dorsal  with  oblique  streaks :  anal  with  a  dark  outer  edge.  Red  Sea,  seas  of  India,  to 
the  Malay  Archipelago. 

2.  Salarias  fuscus,  D.  30,  A.  20.  Canines  absent.  No  crest  on  head.  Supraorbital  tentacle.  Dorsal 
extends  to  base  of  caudal.     Blackish.     Red  Sea  to  the  Malay  Ai'chipelago. 

3.  Salarias  fasciatus,  D.  12  |  17-19,  A.  19-21.  Canines  absent.  No  crest  on  head,  short  fringed 
supraorbital  tentacle,  one  at  nostril  and  a  simple  one  at  nape.  Dorsal  fin  continued  nearly  to  the  caudal. 

Light  brown,  spotted  and  banded :  light  spots  on  thi'oat.  Red  Sea,  seas  of  India  to  the  Malay  Archipelago 
and  beyond. 

B.     Dorsal  fin  distinctly  notched. 

%.  Salarias  KirJdi,  D.  17  |  20-23,  A.  28-29.  Crest  on  head,  a  short  fringed  orbital  tentacle.  Dorsal  fin 
not  continued  on  to  the  caudal,  which  has  simple  undivided  rays.     Plumbaceous.     Sind  and  Zanzibar. 

6.  Salarias  Andersonii,  D.  14  |  22,  A.  28.  No  canines.  A  high  crest  on  head.  A  short  fringed  orbital 
tentacle.  Dorsal  fin  not  continued  on  to  the  caudal,  which  has  simple  undivided  rays.  Plumbaceous  :  lower 
half  of  anal  dark.     Ceylon. 

6.  Salarias  cpiadricornis,  D.  13  |  20-22,  A.  22-24.  No  canines.  A  well  developed  crest  on  the  head.  A 
long,  simple,  supraorbital  tentacle,  a  fringed  nasal,  and  a  short  one  at  the  nape.  Dorsal  fin  continued  on  to  the 
caudal.  Brownish,  usually  vertically  banded,  horizontal  or  oblique  light  lines  on  dorsal  and  anal  fins.  Red 
Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

7.  Salarias  lineatus,  D.  12  |  21-23,  A.  23-24.  No  canines.  A  low  crest  on  the  head  of  the  males.  A 
fringed  supraorbital  tentacle,  another  at  the  nostril.  Dorsal  fin  continued  on  to  the  caudal.  Slate  colour,  with 
narrow  dark  lines  along  the  body,  and  oblique  ones  on  the  dorsal  fins.  Red  Sea,  seas  of  India  to  the  Malay 
Archipelago. 

8.  Salarias  Rasseltii,  D.  12  |  23,  A.  24-25.  No  canines.  A  crest  on  head.  A  fringed  supraorbital 
tentacle,  another  at  nostril.  Dorsal  fin  continuous  with  caudal.  Vertical  bands.  Dorsal  with  oblique  lines. 
Andamans,  Malay  Archipelago. 

9.  Salarias  Andamanensis,  D.  12  |  22,  A.  22-24.  Canines  present.  High  crest  on  head.  A  supraorbital 
tentacle.  Dorsal  fin  not  continued  on  to  the  caudal.  Ten  brovni  bars,  also  two  rows  of  dark-edged  white 
spots  along  the  body.  Dorsal  edged  anteriorly  with  a  dark  white-margined  band,  posteriorly  spotted. 
Caudal  with  six  bands  :  anal  with  a  dark  outer  edge.     Andamans. 

10.  Salarias  Dussumieri,  D.  12  |  20-21,  A.  22.  No  canines.  A  low  crest  on  head  of  males.  A  fringed 
supraorbital  tentacle,  another  at  nostril.  Dorsal  continued  on  to  the  caudal.  Brovmish,  vertically  banded. 
Horizontal  lines  on  first  dorsal,  obHque  ones  on  the  second,  upper  half  of  caudal  spotted  :  lower  jjart  of  anal 
dark.     East  coast  of  Africa,  seas  of  India,  to  the  Andamans. 

11.  Salarias  pieriopihthahnus,  D.  12  |  20,  A.  21.  Canines  present.  A  low  crest  on  the  head  in  some 
specimens.  A  simple  supraorbital  tentacle,  a  fringed  nasal  one.  Dorsal  fin  not  continued  on  to  the  caudal. 
Violet  cross  bands  :  blue  spots  on  head,  light  blue  spots  edged  above  and  below  by  black  along  the  sides  : 
several  rows  of  spots  along  the  dorsal  fin  :  anal  vrith  a  dark  outer  edge.     Andamans  to  the  Malay  Archipelago. 

12.  Salarias  striolatus,  D.  12  |  20-21,  A.  20-21.  Small  canines.  A  low  crest  on  head  in  some  specimens. 
A  simple  supraorbital  tentacle,  another  at  nostril.  Dorsal  fin  not  extended  on  to  the  caudal.  Indistinct  cross 
hands :  five  or  six  horizontal  black  Hues  along  the  body :  dorsal  with  two  rows  of  spots :  anal  with  a 
row  of  blue  spots  along  its  base,  and  a  dark  outer  edge.  Five  or  six  sinuous  dark  lines  on  each  side  of  the 
caudal.     Andamans. 

13.  Salarias  Tjilitonensis,  D.  12  |  20,  A.  20-21.  Small  canines.  A  high  crest  on  the  head.  A  long, 
simple,  supraorbital  tentacle,  a  short  fringed  nasal  one.  Dorsal  fin  extended  on  to  tlie  caudal.  Bluish  spots  on 

head .-  about  eight  pairs  of  vertical  streaks  on  the  body,  and  sometimes  longitudinal  lines.  Oblique  brovsm 
marks  on  second  dorsal :  anal  with  a  dark  outer  edge.  Caudal  with  six  or  seven  vertical  bands.  Andamans  to 
the  Malay  Archipelago. 

14.  Salarias  unicolor,  D.  12  |  17-18,  A.  18-19.  No  canines.  A  crest  on  the  head  in  the  male.  A  long 
fringed  supraorbital  tentacle,  a  short  one  at  fi-ont  nostril.  Dorsal  fin  not  continued  on  to  the  caudal.  Brownish, 
with  two  or  three  rows  of  white  or  blue  spots  along  the  body :  bands  on  fins.  Red  Sea,  east  coast  of 
Africa,  Sind. 

15.  Salarias   alhoguttatus,    D.  12  |  18,   A.    19-20.      Small  canines.      Low   crest  on  head.     A  fringed 2  u 
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supraorbital  tentacle,  one  at  nostril.  Dorsal  fin  not  continued  on  to  the  caudal.  Blue  spot  on  head,  eight 
imirs  of  vertical  brown  bands,  and  two  or  three  rows  of  white  spots  along  the  body.  Oblique  bauds  on 
dorsal  fin.     Andamans. 

16.  Salarias  frenatus,  D.  12  |  14-10,  A.  18.  Canines  present.  No  crest  on  the  head.  A  short  fringed 

supraorbital  tentacle,  another  at  nostril,  and  a  short  simple  one  at  nape.  Dorsal  continued  on  to  the  base  of  the 

caudal.  Pour  white  bands,  edged  with  gray,  go  from  eye  to  throat :  body  blotched,  banded,  and  spotted. 

Oblique  lines  on  dorsal  fin.     Malabar  and  Bombay. 
17.  Salarias  vermiculatus,  D.  12-13  ]  15,  A.  18-19.  Large  canines.  No  crest  on  head.  A  fringed  supra- 
orbital tentacle,  a  short  nasal  one,  a  short  simple  one  at  nape.  Dorsal  fin  continued  on  to  base  of  caudal. 

Vertically  banded,  reticulated  brown  linos  on  body  and  head.     East  coast  of  Africa,  Andamans. 
18.  Salarias  marmorihis,  D.  12  |  lo,  A.  18.  Large  canines.  No  crest  on  head.  A  fringed  supraorbital 

tentacle,  one  at  nostril,  and  another  at  the  nape.  Dorsal  fin  does  not  extend  on  to  the  caudal.  Brownish- 

yellow  spotted,  as  are  also  the  vertical  tins.     Ceylon  and  Sand\^■ich  islands. 

A.  Dorsal  fin  not  notched. 

1.    Salarias  tridactylus,  Plate  LXX,  fig.  3. 

Slennius  tridacttjlns,  Bl.  Schn.  p.  170. 
Blermius  amphibiits,  Walb.  Artedi,  iii,  p.  187. 
Blermius  saliens,  Lacep.  ii,  pp.  4.58,  479. 
Salarias  alticus,  Cuv.  and  Val.  xi,  p.  337 ;  Kner,  Novara  Fische,  p.  190. 

Btqriscartes  alticus,  Swainson,  Fishes,  ii,  p.  275. 
Blennius  gohioides,  Forst.  Des.  An.  cur.  Licht.  p.  283. 

Salarias  iridadylus,  Giinther,  Catal.  iii,  p.  242  ;  Steind.  Sitz.  Ak.  Wiss.  Wien,  1868,  p.  994  ;  Klunz.  Verh. 
z.  b.  Ges.  Wien,  1871,  p.  489. 

B.  vi,  D.  12-13  I  19-22,  P.  13,  V.  1/3,  A.  25-26,  C.  11. 

Length  of  head  O-^-,  of  caudal  6^,  height  of  body  7A  to  Ri  in  the  total  length.  £'?/es— diameter  1/4  of 
length  of  head,  1  diameter  from  end  of  snout,  and  1/4  of  a  diameter  apart.  Snout  obtuse,  overhanging  the 

mouth.  Height  of  the  head  equals  its  length  excluding  the  snout,  and  its  width  equals  its  length  behind  tlie 

eves.  Cleft  of  mouth  reaches  to  below  the  middle  of  the  eye.  A  well  developed  crest  on  the  head,  a  small  and 

simple  tentacle  over  the  posterior-supei-ior  angle  of  the  eye,  none  at  nostril  or  neck.  A  row  of  four  or  five  large 

open  glands,  having  white  edges  round  the  posterior  edge  of  the  orbit.  Teeth— in  jaws  small  :  canines  are 

absent  in  my  specimens,  in  Cuv.  and  Val.  small  ones  are  said  to  exist.  Fins — dorsal  not  notched,  as  high  as  to 

double  tlie  height  of  the  body,  the  spinous  and  rayed  portion  of  nearly  the  same  height,  the  membrane 

emaro-inate,  the°fin  does  not  extend  quite  to  the  caudal,  which  latter  is  rounded.  Pectoral  as  long  as  the  head, 
ventral  half  as  long.  Caudal  rays  unbranched.  Colours — plumbaceous,  usually  with  vertical  bands,  fine  black 

spots  on  the  head  and  anterior  portion  of  the  body,  and  sometimes  light  spots  exist  on  the  body.  Dorsal  with 

oblique  black  streaks  intervening  with  white  ones,  and  a  white  outer  edge.  Caudal  rays  black  with  the 

membrane  yellow.     Anal  with  a  gray  base  and  a  black  white-edged  outer  margin. 
Habitat.— Ued  Sea,  seas  of  India  to  the  Malay  Archipelago. 

2.     Salarias  fuscus,  Plate  LXX,  fig.  2. 

Euppell,  N.  W.  Fische,  p.  135,  t.  32,  fig.  2  ;  Giinther,  Catal.  iii,  p.  245 ;  Klunz.  Verh.  z.  b.  Ges.  Wien. 
1871,  p.  489. 

Salarias  ruficaudus,  (Ehrenb.)  Cuv.  and  Val.  si,  p.  328. 

B.  vi,  D.  30,  P.  15,  V.  2,  A.  20,  C.  11. 

Length  of  head  4i,  of  caudal  4  to  4J,  height  of  body  21  to  4  times  in  the  total  length.  Etjes— high  up, 
in  the  fron^half  of  the  length  of  the  head,  not  quite  1  diameter  from  end  of  snout,  and  two-thirds  of  a  diameter 

apart.  The  profile  fi-om  the  eye  to  the  snout  subvertical,  sometimes  even  projecting  over  the  mouth.  Height 

of  head  equals  its  length,  and  its  width  equals  the  length  of  its  postorbital  portion.  The  niaxUla  reaches  to 

below  the  middle  of  the  eye.  A  short  simple  tentacle  over  the  eye.  No  crest  on  the  head.  Teeth— no  posterior 
canine,  i^tits— dorsal  fin  not  notched  and  continued  on  to  the  caudal,  it  is  highest  posteriorly,  where 

however  it  does  not  quite  equal  the  height  of  the  body,  in  the  specimen  figured  (male'r)  the  last  dorsal  and 
anal  rays  are  prolonged,  the  dorsal  is  continued  posteriorly  to  the  base  of  the  caudal,  which  last  is  rather 

pointed.  Colours— hrovtn,  with  the  dorsal  and  anal  fins  nearly  black  :  pectoral  yellow,  with  a  black  mark  at 
its  base:  caudal  brownish.  ,,.,,,.        -j  ̂ 

Salarias  frontalis  (Ehrenb.),  Cuv.  and  Val.  xl,  p.  328,  appears  to  be  closely  allied,  but  is  said  to  possess 
long  supraorbital  tentacles.  ....         „  , 

Hahitat.-From  the  Red  Sea  to  the  Malay  Archipelago.     The  one  figured  (life-size)  is  from  Kurrachee 
in  Sind. 

3.    Salarias  fasciatus. 

Blennius  gattorugine,  Forsk.  Desc.  Anim.  p.  23  (not  Linn.). 

Blennius  fasciatus,  Bloch,  ii,  p.  Ill,  t.  102,  f.  1  ;  Bl.  Schn.  p.  163. 
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Scdarias  quadrijnnnis,  Kiipp.  Atl.  Fisclie,  p.  112,  t.  28,  f.  2  ;  Cut.  and  Val.  xi,  p.  318  ;  Bleeker,  Blenn. 
en  Gob.  p.  19.  ,  .,     ,    ti    i- 

Salarias  fasaatus,  Cuv.  and  Val.  xl,  p.  324  ;  Giintlier,  Catal.  iii,  p.  244  ;  Peters,  Monats.  Akad.  Berlin, 
1868,  p.  209  ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  491. 

Erpiclithys  fasciatus,  Swainson,  Fishes,  ii,  p.  275. 
Salarias  Priamensis,  Blocker,  Sunaatra,  p.  268. 

B.  v-i,  D.  12  1  17-19,  P.  17,  V.  3,  A.  19-21,  C.  11. 

Length  of  head  6  to  Gh,  of  caudal  -H,  height  of  body  5  in  the  total  length.  %es— diameter  4|  in  lerigth 

of  head,  1  diameter  from  end  of  snout,  and  1  apart.  Anterior  profile  of  snout  nearly  vertical.  The  maxdla 

reaches  to  below  the  hind  edge  of  the  eye.  No  crest  on  the  head.  A  short,  fringed,  supraorbital  tentacle,  _a 

fringed  nasal  one,  and  one  at  the  nape.  Teeth — no  canines.  Fins — dorsal  fin  not  notched,  posteriorly  it  is 

continued  nearly  to  the  caudal.  Front  anal  rays  rather  elongated  and  semi-detached.  Colours — light  brown 

banded  and  spotted  with  yellow  and  blue,  sometimes  blue  spots  along  the  base  of  the  dorsal  fin.  On  the  thi'oat and  chest  are  light  coloured  bands  and  white  spots. 
Ealitat.—Yyom  the  Red  Sea,  through  the  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

B.  Dorsal  fin  distinctly  notched. 

4.     Salarias  Kirkii,  Plate  LXIX,  fig.  6. 

Giinther,  Annals  and  Mag.  Xat.  Hist.  1868,  p.  468. 

B.  vi,  D.  17  I  20-23,  P.  15,  V.  4,  A.  28-29,  C.  14. 

Length  of  head  6|,  of  caudal  6,  height  of  body  7^  in  the  total  length.  E)/es— diameter  1/4  of  length  of 
the  head,  1  diameter  from  end  of  snout,  and  1/2  a  diameter  apart.  Profile  from  upper  edge  of  eyes  to  end  of  snout 

slightly  oblique,  some  large  open  pores  round  the  eyes.  A  moderately  well  developed  crest  on  the  head,  a  short 

fringed  tentacle  over  the  orbit.  Teeth — no  canines.  Fins — dorsals  divided  by  a  slight  notch  :  dorsal  and  caudal 

rays  simple,  not  branched.  Second  dorsal  is  not  continued  posteriorly  to  quite  so  far  as  the  base  of  the  caudal. 
Lateral-line — visible.  Colours — dark  leaden,  with  some  traces  of  vertical  bands.  Oblique  lines  on  the  dorsal 

tins.     Lower  edge  of  anal  white. 
S.  kirkii,  Giinther,  from  Zanzibar,  has  D.  17  |  23,  A.  29.     This  specimen  from  Sind  has  D.  17  |  20. 

5.    Salarias  Andersonii. 

B.  vi,  D.  14  I  22,  P.  15,  V.  4,  A.  28,  C.  14. 

Length  of  head  7,  of  caudal  5\,  height  of  body  7  in  the  total  length.  i;?/e.s— diameter  4|-  in  length 
of  head,  1  diameter  from  end  of  snout,  and  1/3  of  a  diameter  apart.  Head  rounded  anteriorly,  snout  not 

projecting,  its  greatest  width  equals  its  height,  or  its  length  excluding  the  snout.  The  maxilla  reaches  to  below 

the  hind  edge  of  the  eye,  some  large  open  pores  round  the  eyes,  tliree  anteriorly,  and  about  five  along  its 

posterior  edge.  There  are  also  some  smaller  ones  about  the  head  and  nape.  A  rounded  and  high  crest  on  the 

head  equal  to  nearly  1/2  the  height  of  the  head.  A  short  fringed  tentacle  over  the  orbit,  none  at  the  nape. 
Teeth — no  canines.  Firis — dorsals  divided  by  a  deep  notch,  which  extends  more  than  half-way  down  the  ray,  the 

ends  of  the  spines  and  rays  scarcely  project  beyond  the  membrane,  the  first  dorsal  anteriorly  rather  higher  than 

the  body,  whilst  the  second  dorsal  is  anteriorly  three-fourths  the  height  of  the  body  and  rather  less  posteriorly, 
it  is  not  continued  on  to  the  caudal.  Pectoral  rather  longer  than  the  body  is  high.  Anal  not  so  high  as  the 

second  dorsal.  Caudal  rays  simple,  not  branched.  Lateral-line* — distinct,  ceasing  opposite  the  posterior  end 
of  the  second  dorsal  fin.  Colours — dark  brownish,  without  bands.  Dorsal  fins  dark,  with  a  few  spots  near  the 
posterior  end  of  the  second  dorsal,  upper  edge  of  the  fin  white.     Anal  with  a  dark  lower  edge. 

This  species  is  allied  to  S.  tridactylus,  from  which  it  differs,  especially  in  having  a  deep  cleft 
between  the  two  dorsal  fins. 

Habitat. — There  is  a  fine  specimen  of  this  species  in  the  Calcutta  Museum,  it  was  brought  from  Galle  by 
Dr.  J.  Anderson,  after  whom  I  have  named  it. 

7.    Salarias  quadricornis,  Plate  LXX,  fig.  4  (male). 

Cuv.  and  Val.  xi,  p.  329,  pi.  329 ;  Jenyns,  Voy.  Beagle,  Fishes,  p.  87  ;  Giinther,  Catal.  iii,  p.  255  ;  Kner, 
Novara  Fische,  p.  197  ;  Klunz,  Verb.  z.  b.  Ges.  Wien,  1871,  p.  489. 

Salarias  rivulatus,  Biipp.  Atl.  Fische,  p.  114 ;   Giinther,  Catal.  iii,  p.  244. 
Frpichthys  quadricornis,  Swainson,  Fishes,  ii,  p.  275. 

B.  vi,  D.  13  I  20-22,  P.  14,  V.  2,  A.  22-24,  C.  13. 

Length  of  head  5|  to  6,  of  caudal  6  to  6f ,  height  of  body  5|  to  6  in  the  total  length.  Eyes — high  up, 
about  1  diameter  from  end  of  snout,  1/2  a  diameter  apart :  the  profile  before  the  eyes  is  nearly  vertical  : 
interorbital  space  concave.  Height  of  head  equals  its  length  excluding  the  snout,  and  its  width  equals 
its  postorbital  length.     The  maxilla  reaches  to  below  the  hind  edge  of  the  eye.     The  male  has  a  low  crest  on  the 

•  I  allude  to  the  lateral-line  here,  because  it  is  said  to  be  absent  in  the  species  of  Altkus,  to  which  this  fish  would  unquestionably 
otherwise  belong. 

2  u  2 
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head  whicli  is  said  to  be  wanting  in  the  female.  A  simple  tentacle  above  the  eye  as  long  as  one  diameter  of  the 
orbit  :  a  fringed  one  at  nostril,  and  a  small  one  on  the  nape.  Teeth — no  canines.  Fins — first  dorsal 
tin  about  half  the  height  of  the  bod}%  but  not  quite  so  high  as  the  second :  a  deep  cleft  in  the  membrane 
extending  nearlj  to  the  base  divides  the  two  fins,  the  second  is  continued  on  to  the  caudal  to  1/3  its  lencrth. 
Anal  lower  than  the  dorsal,  its  membrane  deeply  cleft.  Caudal  slightly  rounded.  Colours — vary  exceedingly, 
body  usually  brownish,  with  eight  or  more  vertical  bands  which  reach  to  the  base  of  the  dorsal  fin,  sometimes 
tlicre  are  brown  dots.  Dorsal  tin  with  horizontal  or  oblique  white  bands,  usually  about  four  in  number.  Anal 
with  two  or  three  horizontal  white  bands. 

Klunzinger  considers  )S'.  onjx  a  variety  of  this  species,  and  he  distinguishes  several  otliers,  dividing  them 
into  (S*.  liijiilinus,  S.  coloratas,  S.  transiens,  and  S.  unitus.     S.  helhis,  Giinther,  is  very  closely  allied  to  this  fish. 

Sahitat. — Red  Sea,  seas  of  India,  to  the  Malay  Archipelago  and  China.  It  attauis  several  inches  in 
length.     The  one  fig-ured  (life-size)  is  from  the  Andamans. 

7.    Salarias  lineatus,  Plate  LXX,  fig.  8,  (male). 

Cuv.  and  Val.  xi,  p.  314 ;  Bleeker,  Blen.  en  Gob.  p.  18  ;  Giinther,  Catal.  iii,  p.  2-54  ;  Steind.  Sitz.  Ak. 
Wiss.  Wien,  18G8,  p.  996. 

B.  vi,  D.  12  I  21-23,  P.  14,  V.  2,  A.  23-24,  C.  13. 

Length  of  head  5|  to  GJ,  of  caudal  6\,  height  of  body  6i-  to  Cj  in  the  total  length.  Eijes — high  up,  in  the 
anterior  third  of  the  head,  2/3  of  a  diameter  apart :  the  profile  from  them  to  the  snout  subvertical.  Height  of 
head  equals  its  length  excluding  the  snout,  and  its  width  equals  its  postorbital  length.  A  tentacle  with  notched 
edges,  or  fine  lateral  fringes,  and  about  half  the  height  of  the  eye  is  present  above  the  orbit,  and  a  short 
fringed  one  at  the  front  nostril.  A  rather  low  crest,  emarginate  superiorly,  exists  on  the  summit  of  the  head 
in  the  male,  it  is  absent  in  the  female.  Teeth — canines  absent.  Fins — dorsal  membrane  deeply  cleft  after  the 
twelfth  spine,  the  first  fin  two-thirds  of  the  height  of  the  body,  the  second  rather  higher  and  continued 
on  to  the  caudal.  Pectoral  as  long  as  the  head  excluding  the  snout.  Colours — leaden,  in  some  specimens  six 
or  eight  vertical  Jjands  on  the  body  as  wide  as  the  ground  colour,  eight  to  ten  narrow  horizontal  black  lines 
pass  along  the  body,  decreasing  in  number  to  four  or  five,  and  becoming  more  distinct  towards  the 
tail,  sometimes  they  break  up  into  spots,  some  have  narrow  black  vertical  and  sinuous  lines  on  the  cheek  and 
below  the  eyes.  Dorsal  fins  with  numerous  fine  and  oblique  black  lines,  passing  upwards  and  backwards. 

Anal  with  a  lightish  base  and  dark  outer  edge,  in  some  specimens  a  narrow  dai'k  band  exists  along  its  middle. 
Caudal  dark  grayish. 

Habitat. — Red  Sea,  seas  of  India  to  the  Malay  Archipelago.  The  specimen  figured  (life-size)  is  from  the 
Andamans.     I  have  received  two  specimens  from  Berlin,  which  came  from  the  Red  Sea. 

8.    Salarias  Hasseltii. 

Bleeker,  Nat.  Tyds.  Ned.  Ind.  i,  p.  2^7,  f.  14,  and  viii,  p.  174;  Gi'uithcr,  Catal.  iii,  p.  2-58. 
B.  vi,  D.  12  I  23,  P.  14,  V.  3,  A.  24-2.5,  C.  14. 

Length  of  head  6|,  of  cairdal  6^,  height  of  body  7i  in  the  total  length.  Eijes — of  moderate  size, 
the  profile  from  them  to  the  mouth  vertical,  but  not  prominent.  The  width  of  the  head  equals  its  length  behind 
the  eyes,  and  its  height  nearly  equals  its  length  excluding  the  snout.  The  maxilla  reaches  to  below  the  hind 
edge  of  the  eye.  A  line  of  open  glands  along  the  hind  and  lower  edge  of  the  preopercle.  A  crest  on  the  head 
(?  only  in  males)  :  a  short  fringed  supraorbital  tentacle,  another  at  the  nostril,  none  at  the  nape.  Teeth — no 
canines.  Fins — -dorsal  deeply  notched,  and  continuous  posteriorly  at  its  base  vnth  the  caudal,  the  two  fins  are 
of  nearly  the  same  height  and  about  equal  to  that  of  the  body.  Colours — stone-colour,  with  about  six 
rather  darker  vertical  cross  bands  and  several  light  longitudinal  stripes.  Dorsal  brownish,  with  obUque  stripes 
in  its  lower  half,  whilst  its  upper  portion  has  four  or  five  narrow  bands  parallel  with  its  outer  edge, 
and  of  a  blue-brown  and  yeUow  colour.     Anal  with  a  dark  outer  edge. 

Hahitat. — I  obtained  one  specimen,  3  inches  long,  at  the  Andamans.  It  extends  to  the  Malay 
Archipelago  and  Fiji  island.s. 

9.    Salarias  Andamanensis. 

Day,  Proc.  Zool.  Soc.  1800,  p.  Gil. 

B.  vi,  D.  12  I  22,  P.  1.5,  V.  4,  A.  22-24,  C.  11. 

Length  of  head  1/6,  of  pectoral  1/7,  of  caudal  2/11,  height  of  body  1/5,  of  dorsal  spines  2/17,  of  dor.sal 

rays  2/17,  of  anal  1/11  of  the  total  length.  Fijes — diameter  1/3  of  length  of  head.  The  pi-ofile  from  the  eyes 
to  the  snout  vertical :  the  maxilla  extends  to  beneath  the  posterior  margin  of  the  orbit.  A  rather  high  crest  on 

the  head.  Supraorbital  tentacle  two-thirds  as  long  as  the  eye.  Teeth — a  pah-  of  large  posterior  canines 
in  the  lower  jaw.  Fins — a  rather  deep  notch  between  the  two  di^•isions  of  the  dorsal  fin.  The  posterior 
extremity  of  the  dorsal  does  not  extend  to  the  caudal.  Caudal  with  central  raj's  the  longest.  Colours — 
b'-ownish,  with  ten  brown  bars  along  the  centre  of  the  body :  a  row  of  pearly-coloured  oblong  spots  with  dai-k 
margins  above  tlie  centre  of  the  body  in  its  posterior  half,  and  a  similar  row  along  its  lower  half.  Dorsal  tin 
with  a  dark  margin  edged  with  white,  and  the  posterior  portion  of  the  second  dorsal  spotted.     Anal  edged 
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with  black.     Pectoral  and  ventral  white :  caudal  barred  in  about  six  lines  on  either  side  of  fin  :  head  darkish 
anteriorly.  .  i  t   i      n      t 

Habitat.— And&mans,  from  whence  two  specimens  up  to  4  inches  in  length  were  brought  by  Ur.  d. 

Anderson,  and  presented  to  the-  Calcutta  Museum.  Another  specimen,  3  inches  in  length,  was  brought  from  the 

same  locality  and  presented  by  Captain  Hodges,  who  likewise  gave  what  appears  to  be  the  same  species 
(1-Jj  inches  long)  but  wanting  both  crest  and  orbital  tentacle. 

10.    Salarias  Dussumieri,  Plate  LXX,  fig.  7. 

Cuv.  and  Val.  si,  p.  310  ;  Jerdon,  M.  J.  L.  and  Sc.  18.51,  p.  lU ;  Giinther,  Catal.  iii,  p.  2ol ;  Playfair, 
Fish.  Zanz.  p.  77,  pi.  ix,  f.  6,7.  o-o  t-  a 

?  Salarias  striato-maculatus,  Kner  and  Steind.  Sitz.  Ak.  Wiss.  Wien,  186C,  liv,  p.  3b8,  f.  4. 

B.  vi,  D.  12  I  20-21,  P.  14,  V.  3,  A.  22,  C.  11. 

Leno-th  of  head  .5i,  of  pectoral  (3,  of  caudal  7,  height  of  body  .5  to  6  in  the  total  length.  S(/es— diameter 

1/4  of  leno-th  of  head,  1 'diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  Snout  not  overhanging  the 
mouth,  but  the  profile  subvertical.  A  low  crest  on  the  head  in  the  males,  none  in  the  females  :  a  fringed 

tentacle  above  the  orbit,  and  another  short  one  at  the  front  nostril :  none  on  the  nape.  The  maxilla  reaches  to 

below  the  hind  edge  of  the  eye.  Teei/t— canines  absent.  Fins— &rat  dorsal  half  as  high  as  the  body,  but  not 

quite  equallino-  the  second  dorsal,  they  are  separated  by  a  deep  notch,  the  second  dorsal  is  continued  posteriorly 

on  to  the  caudal  fin,  which  latter  is  rounded,  the  central  rays  being  the  longest.  Lower  fourth  of  anal  rays  free. 

Colours— hrow-nish,  body  more  or  less  verticaUy  banded,  or  with  pairs  of  narrow  bands.  Three  or  four 

horizontal  bands  or  rows  of  spots  along  the  first  dorsal  fin,  and  numerous  oblique  ones  passmg  upwards  and 

backwards  on  the  second,  these  lines  are  often  broken  up  into  spots.  Upper  half  of  caudal  banded  m  spots. 

Anal  grayish,  with  a  black  outer  edge.* 
Playfair,  I.  c.  states  "  adult  males,  three  and  a  half  inches  long,  want  the  orbital  tentacle,  an  observation 

I  have  been  unable  to  confirm.     Markings  Hkewise  are  not  peculiar  to  the  sexes. 

Habitat.— 'E-Ast  coast  of  Africa,  seas  of  India  to  the  Andaman  islands.  The  specimen  figured  (life-size) is  from  the  Andamans. 

11.     Salarias  periophthalmus,  Plate  LXIX,  fig.  5. 

Cuv.  and  Yal.  xi,  p.  311,  pi.  328  ;  Bleeker,  Sumatra,  ii,  p.  267  ;  Giinther,  Catal.  iii,  p.  251  ■,  Peters, Monats.  Akad.  Berlin,  1808,  p.  269. 

B.  vi,  D.  12  I  20,  P.  16,  V.  2.  A.  21,  C.  15. 

Length  of  head  5|,  of  pectoral  6^  of  caudal  5,  height  of  body  7  in  the  total  length.  Hijes-hlgh  up, 

diameter  1/3  of  length  of  head,  1  diameter  from  end  of  snout,  and  1/2  a  diameter  apart.  The  profile  from  the 

eyes  to  snout  vertical,  but  scarcely  projecting  beyond  the  mouth.  Height  of  the  head  equals  its  length 

excluding  the  snout,  and  its  width  is  rather  above  half  its  length.  The  maxilla  reaches  to  below  the  hmd  edge 

of  the  eye.  A  simple  tentacle  about  half  the  length  of  the  eye  above  the  orbit,  and  a  frmged  one  at  the  nostril. 

A  low  crest  on  the  head  in  some  spechnens,  absent  in  others.  Teei/i— posterior  canines  m  the  lower  jaw.  Fin.-- 
—first  dorsal  lower  than  the  second,  which  is  2/7  the  height  of  the  body,  whilst  at  the  division  the  notch  almost 

reaches  the  base  of  the  fin.  Dorsal  fin  not  continued  on  to  the  caudal,  which  is  romided.  Co?oi(re— rose- 

coloured,  with  violet  cross  bands.  An  oblique  blue  band  under  the  eye,  a  small  spot  on  the  cheek,  and  a  large 

one  on  the  opercle.  Two  rows  of  blue  spots,  margined  above  and  below  by  black,  exist  along  the  sides  Dorsal 

fin  white,  with  five  or  six  rows  of  spots  :  anal  orange,  with  a  gray  or  black  outer  edge.  Caudal  yellow,  with 
small  red  spots.  i         c  c 

The  specimens,  with  crests,  so  exactly  resemble  those  without,  in  colour,  shape,  and  number  ot  fan  rays, 

whilst  they  are  captured  together,  that  it  can  scarcely  be  doubted  but  that  they  belong  to  the  same  species. 

Ifa&itoi.— Andamans  to  the  Malay  Archipelago.     The  specimen  figured  (life-size)  is  from  Port  Blair. 

12.    Salarias  striolatus. 
B.  vi,  D.  12  I  20-21,  P.  14,  V.  2,  A.  20-21,  C.  13. 

Length  of  head  5},  of  caudal  8,  height  of  body  5^  in  the  total  length.  i?(/e.s— comparatively  large  and 

hicrh  up,  the  profile  from  the  eyes  to  the  snout  vertical,  overhanging  the  mouth.  Height  of  head  equals  its 

lengtli  behind  the  eyes,  and  its  width  equals  half  its  length.  The  maxilla  reaches  to  below  the  last  thu-d  ot  the 

eye.  A  very  low  crest  on  the  head,  absent  in  some  (:'  female)  specimens.  A  simple  supraorbital  tentacle  as 

long  as  the  eye,  also  a  simple  nasal  one,  none  at  the  nape.  Teeth— small  posterior  camnes  in  the  lower  jaw. 

Fins— ihe  dorsal  fin  deeply  notched,  and  not  extended  on  to  the  caudal,  first  portion  very  low,  the  second  higher 

equalling  haH  that  of  the  body.  Caudal  rounded.  C'oZoitrs— grayish,  with  indistinct  vertical  cross  bands.  A 

blue  spot  below  the  eye.  Five  or  six  horizontal  black  lines  commence  opposite  the  end  of  the  pectoral  fin, 

which  on  arriving  near  the  caudal  break  up  into  spots.     Dorsal  fins  with  two  horizontal  rows  of  spots,  which 

*  There  are  some  specimens  in  the  Calcutta  Museum  entirelv  agreeing  with  the  description  of  this  fish  except  that  they 
have  a  low  crest  on  the  head.  They  are  ratlicr  more  decidedly  vertically  baaded  than  the  other  specimens.  1  obtained  one  at  the Andamans,  found  it  was  a  male,  and  I  consider  of  this  species. 
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are  smaller  but  most  distinct  on  tlie  second  dorsal.  Anal  with  a  row  of  blue  spots  along  its  base,  and  a  gray 

external  edn-e.  Five  or  six  vertical  and  sinuous  bands  of  spots  on  the  caudal.  In  some  specimens,  more 

especially  in° those  wanting  the  crest  on  the  head,  the  bands  along  the  body  are  not  well  marked. 
This  fish  not  only  differs  in  the  number  of  fin  rays  from  S.  Itnpatus,  but  also  in  possessing  canine  teeth. 

The  marks  on  its  dorsal  fin  are  horizontal  instead  of  being  oblique.  There  are  several  specimens  in  the  Calcutta 
Museum. 

Eab  it  at. — Andamans . 

13.     Salarias  Bilitonensis,  Plate  LXXI,  fig.  1. 

Bleaker,  Biliton,  iv,  p.  231 ;  Giinther,  Catal.  iii,  p.  257. 

B.  vi,  D.  12  I  20,  P.  13,  V.  2,  A.  20-21,  C.  15. 

Length  of  head  5f,  of  caudal  6,  height  of  body  7  to  8  times  in  the  total  lencth.  Eyes—m  the  anterior 

third  of  the  head,  the  interorbital  space  concave,  with  a  slight  ridge  along  its  centre,  profile  ft'om  eyes  to  snout 

prominent,  but  not  overhanging  the  jaws.  The  greatest  width  of  the  head  equals  rather  above  half  its  length, 

and  its  height  equals  its  length  behind  the  eyes.  The  maxilla  reaches  to  below  the  hind  edge  of  the  eyes.  A 

rather  large  rounded  crest  on  the  head.  A  simple  supraorbital  tentacle  as  long  as  the  eye,  a  short  fringed  one 

at  the  nostrU,  none  at  the  nape.  Teeth — a  pair  of  rather  small  canines  in  the  lower  jaw.  Fins— a.  deep  notch 

between  the  two  dorsal  fins,  posteriorly  it  is  continued  on  to  the  base  of  the  caudal  fin :  first  dorsal  two-thirds 

as  high  as  the  body,  the  second  posteriorly  as  high  as  the  body.  Lower  pectoral  fin  rays  longer  than  the  upper 

ones.  Anal  as  high  as  the  first  dorsal.  Colours— greenish  stone-coloured,  with  some  bluish  spots  on  the  head 

near  the  eyes,  about  eight  pairs  of  vertical  streaks  on  the  body,  and  sometimes  eight  or  ten  longitudinal  dark 

ones.  Dorsai  more  or^less  marked  with  brown,  which  in  places  forms  spots :  oblique  brown  marks  on  lower 
half  of  the  second  dorsal,  and  a  dark  outer  edge.  Anal  with  a  dark  outer  edge.  Caudal  dark,  with  six  or  seven 
narrow  vertical  bands. 

Eahitat.~Anda.ma,ns  to  the  Malay  Archipelago. 

14.     Salarias  unicolor,  Plate  LXX,  fig.  6  male,  5  female. 

Ruppell.  N.W.  Fische,  p.  136;  Giinther,  Catal.  iii,  p.  259;  Playfair,  Fish.  Zanz.  p.  77;  Klunz.  Vcrh. 
z.  b.  Ges.  in  Wien,  1871,  p.  488  ;  Day,  Proc.  Zool.  Soc.  1873,  p.  110. 

B.  vi,  D.  12  I  17-18,  P.  14,  V.  2,  A.  18-19,  C.  10. 

Length  of  head  5  to  5|,  of  caudal  6  to  7,  height  of  body  5  to  5|  in  the  total  length.  Eyes— rather 

prominent,  U  to  2  diameters  from  end  of  snout,  1/2  a  diameter  apart.  Interorbital  space  slightly  concave. 

The  height  of  the  head  equals  its  length  excluding  the  snout,  its  width  is  rather  less.  The  forehead  does  not 

project  loeyond  the  mouth.  In  the  male  a  well  developed  crest  on  the  occiput,  and  a  fringed  tentacle  twice  as 

lonw  as  the  eye  above  the  orbit :  another  short  one  at  the  anterior  nostril.  In  the  female  no  crest  on  the  neck, 

a  fringed  tentacle  about  as  long  as  the  eye  above  the  orbit,  and  another  short  one  at  the  anterior  nostril. 

Teeth— no  canines.  Fins— a.  deep  notch  between  the  two  })oi-tions  of  the  dorsal  fin,  the  anterior  being  much 

lower  than  the  posterior  ;  the  fin  not  continuous  with  the  caudal,  which  last  is  cut  nearly  square.  ̂   All  the  fin 

rays  simple,  except  those  of  the  caudal.  Colours— in  the  male  olive  brown,  with  distinct  blackish  blotches 

along  the  side  and  extended  on  to  the  dorsal  fin  :  two  or  three  rows  of  blue  spots  on  the  body  and  head.  The 

female  olive  brown,  becoming  white  beneath,  and  marbled  all  over  with  brown  lines  forming  large  msiilated 

spaces.  Head  and  upper  two-thirds  of  the  body  dotted  with  Ught  blue  :  fins  yellowish  :  dorsal  and  anal, 

horizontally  and  sinuously  banded  in  spots  :  caudal  wdth  five  or  six  vertical  dark  bands.  A  brown  band,  chvided 

by  a  light  blue  line,  at  the  base  of  the  pectoral,  which  is  yellowish  barred  with  brown. 

Habitat.— ned  Sea,  East  coast  of  Africa,  and  Kurrachee,  from  which  latter  place  the  specimens  figured 

(life-size)  were  procured.  ♦ 

15.    Salarias  alboguttatus. 

?  Salarias  textilis  (Quoy  and  Gaim.)  Cuv.  and  Val.  xi,  p.  307. 

B.  vi,  D.  12  I  18,  P.  15,  V.  1/2,  A.  19-20,  C.  13. 

Length  of  head  6,  of  caudal  7,  height  of  body  5^  in  the  total  length.  Eyes— high  up,  the  profile  to  the 

snout  slightly  oblique,  not  overhanging  the  jaws.  Greatest  width  of  head  equals  its  length  behind  the  eyes, 

and  its  width  equals  its  length  excluding  the  snout.  A  low  crest  on  the  head  ;  a  fringed  tentacle  half  as  high 

as  the  eye  above  the  orbit,  a  similar  one  at  nostril,  but  none  at  the  nape.  Maxilla  reaches  to  below  hind  edge 

of  eye.  Teeth— a  Small  posterior  canine  in  the  lower  jaw.  Fins— the  first  dorsal  slightly  lower  than 

the  second,  the  two  being  divided  by  a  deep  notch,  the  second,  which  is  two-thirds  the  height  of  the  body,  is 

not  continued  to  so  far  as  the  base  of  the  caudal  fin,  which  is  rounded.  Colours— light  brown,  with  eight  pairs 

of  well  marked  vertical  bands  as  wide  as  the  ground  colour.  An  oval  blue  spot  behind  the  eye.  Many  small 

round  ones  with  a  dark  edge  on  the  head  :  two  rather  large  brown  ones  at  the  base  of  the  pectoral  fin,  which  is 

brownish.  Two  or  three  rows  of  white  spots  in  the  lower  and  posterior  h.-ilf  of  the  body.  First  dorsal  brown, 

with  some  oblique  brown  bands  :  second  dorsal  white,  with  some  oblique  dark  bands.  A  dark  spot 

at  base  of  caudal,  which  is  banded  with  brown  spots.  Anal  light-coloured,  with  a  dark  outer  edge,  which 
has  a  narrow  lio-ht  marjnn. 



FAMILY,  XXX— BLENNIID^.  335 

This  fish  appears  to  be  close  to  S.  textilis,  C.  V.,  from  the  island  of  Ascension,  which  however  is  said  to 
have  D.  12  |  15,  A.  16,  a  tentacle  at  the  nape,  and  large  canines  in  the  lower  jaw. 

Habitat. — Andamans,  up  to  2^  inches  in  length. 

16.    Salarias  frenatus,  Plate  LXX,  fig.  9. 

Cuv.  and  Val.  xi,  p.  342  ;  Giinther,  Catal.  iii,  p.  240. 
Erpichthys  frenatus,  Swainsou,  Mshes,  ii,  p.  275. 

B.  vi,  D.  12  I  14-16,  P.  14,  V.  1/2,  A.  18,  C.  13. 

Length  of  head  5,  of  caudal  6,  height  of  body  6^  to  7  in  the  total  length.  Eyes — high  up,  rather  above 
1  diameter  fi-om  end  of  snout,  the  anterior  profile  very  oblique.  Height  of  head  equals  its  length  behind  the 
middle  of  the  eyes,  and  its  width  equals  its  postorbital  length.  No  crest  on  the  head.  A  short  fringed  tentacle 
above  the  orbit,  another  at  the  nostril,  and  a  simple  one  on  the  nape.  Teeth — posterior  canines  in  the 
lower  jaw.  Fins — first  dorsal  lower  than  the  second,  separated  by  a  well-marked  notch.  Second  dorsal 
two-thirds  the  height  of  the  body,  and  continued  on  to  the  base  of  the  caudal.  Colour — fawn-colour,  becomino- 
nearly  white  on  the  abdomen,  four  wliite  lines  edged  with  gi'ay  go  fi-om  the  eye  to  the  throat,  and  one  or  two 
likewise  pass  from  one  eye  to  the  other.  Body  with  vertical  bands,  and  irregularly  blotched  and  spotted  with 
darker.  Dorsal  fins  with  oblique  dark  lines  :  caudal  with  vertical  bands  of  spots  :  anal  whitish,  with  a  dark 
outer  edge.     U2Dper  half  of  pectoral  light-coloured,  its  lower  half  dark. 

Habitat. — Malabar  and  Bombay.  The  specimen  figured  (life-size)  is  one  of  the  oi'iginal  types.  For  it 
I  am  indebted  to  the  kindness  of  the  officials  of  the  Jardin  des  Plantes  at  Paris. 

17.  Salarias  vermiculatus. 

Cuv.  and  Val.  xi,  p.  301 ;  Giinther,  Catal.  iii,  p.  249. 

B.  vi,  D.  12-13  I  15,  P.  14,  V.  2,  A.  18-19,  C.  11. 

Length  of  head  5  to  SJ,  of  pectoral  5^,  of  caudal  6,  height  of  body  5  to  h\  in  the  total  length.  Eyes — 
high  up,  diameter  1/4  of  length  of  head,  1\  diameters  from  end  of  snout,  and  3/4  of  a  diameter  apart. 
Snout  not  overhanging  the  mouth.  The  maxilla  reaches  to  below  the  middle  of  the  orbit.  No  crest  on  head. 
A  moderately  long  fringed  tentacle  over  the  orbit,  a  small  fringed  one  over  the  anterior  nostril,  and  a  fine 

occipital  one  :  upper  lip  fi'inged.  TeetJi — large  canines  in  the  lower  jaw.  Fins — a  deep  notch  between 
the  first  and  second  dorsal,  the  latter  of  which  is  continuous  with  the  base  of  the  caudal :  first  dorsal  lower 

than  the  second,  which  latter  is  highest  posteriorly,  the  lower  six  or  eight  rays  of  the  pectoral  having  free 
extremities,  while  the  upper  five  are  very  short.  Anal  a  little  in  advance  of  the  second  dorsal,  with 
the  anterior  13  rays  having  free  extremities,  where  the  interspinoiis  membrane  is  deeply  notched :  caudal  cut 
square.  Colours — superiorly  brownish,  becoming  bluish-white  inferiorly,  with  a  series  of  nine  brown  bars 
descending  to  the  lateral-hne.  The  body,  head,  and  fins  reticulated  with  brown  lines,  enclosing  circular  or 
irregularly  formed  spaces. 

Habitat. — East  coast  of  Africa,  Andamans :  there  are  some  fine  specimens  in  the  Calcutta  Museum.  It 
attains  at  least  8  inches  in  length. 

18.  Salarias  marmoratus. 

Blennms  marmoratus,  Bennett.  P.  Z.  S.  iv,  p.  35. 
Salarias  inarmoratus,  Cuv.  and  Val.  xi,  p.  3U5  ;  Giinther,  Catal.  iii,  pp.  248,  362. 

B.  vi,  D.  12  I  15,  P.  14,  V.  3,  A.  18,  C.  11. 

Length  of  head  4f,  of  caudal  71,  height  of  body  5|  in  the  total  length.  Eyes — high  up,  rather  above 
1  diameter  fi-om  end  of  snout :  the  anterior  profile  very  oblique.  Height  of  head  equals  its  length  excluding  the 
snout,  and  its  width  equals  its  postorbital  length.  No  crest  on  the  head.  A  fringed  supraorbital  tentacle 
as  long  as  the  diameter  of  the  eye,  another  short  one  at  the  nostril,  and  having  some  filaments  at  its  base : 
whilst  one  also  fringed  exists  at  the  nape.  Teeth — a  strong  posterior  canine  in  the  lower  jaw.  Fins — 
dorsal  fin  deeply  notched,  the  first  lower  than  the  second,  which  is  nearly  1/2  the  height  of  the  body,  whilst 
posteriorly  it  does  not  extend  on  to  the  caudal,  the  interspace  (from  the  base  of  the  last  ray)  being  equal 
to  one-tenth  of  the  length  of  the  base  of  the  dorsal  fin.  Colours — brownish-yellow,  with  cloudy  spots 
of  a  blackish-brown  colour,  which  are  in  two  series,  and  on  the  brown  are  yellow  spots.  Fins,  except  the 
ventral,  spotted  with  yellow. 

Habitat. — Ceylon  and  Sandwich  islands.     It  attains  to  4  inches  in  length. 
t 

Genus,  4^Andamia,  Blyth. 

Differs  from  Salarias  in  possessing  an  adhesive  sucker  behind  and  leloiv  the  syiuphysis  of  the  mandibles. 
Caudal  rays  unbranched. 

Blyth  most  correctly  observes  that  the  fish  which  constitutes  this  genus  has  broad  expanded  pectorals 
thrown  out,  as  in  the  cyprinoid  genus  Homaloptera. 
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SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Andamia  expansa,  D.  i-|,  A,  25-26.  Olive,  banded  with  darker.  Andamans  and  Nicobars  to  the 
Malay  Archipelago. 

1.    Andamia  expansa,  Plate  LXXI,  fig.  2. 

Anflamm  expansa,  Blyth,  J.  A.  S.  of  Beng.  1858,  p.  270;  Guntber,  Catal.  iii,  p.  294;  Day,  Proc.  Zool. 
Soc.  ISm,  p.  618. 

Salarias  cpquipinnis,  Giinther,  Catal.  iii,  p.  253. 

B.  vi,  D.  16  I  18,  P.  14-15,  V.  3,  A.  26-26,  C.  14. 

Length  of  bead  6J  to  7,  of  pectoral  Q\,  of  caudal  h\  to  5f,  height  of  body  8  to  9  in  the  total  length. 
Breadth  of  head  equals  its  length.  Etjes — elevated,  diameter  1/4  of  length  of  bead,  1  to  If  diameters  from  end 
of  snout,  and  1  apart.  Body  sub-cylindrical,  compressed.  Head  compressed  :  snout  rounded  anteriorly  :  a 
short  tentacle  over  the  posterior  thii'd  of  the  orbit,  which^divides  into  several.  A  small  simple  extension  forming 
a  sort  of  tentacle  at  both  nostrils  :  lips  thick,  the  upper  being  continuous  with  the  lower  one,  which  below  the 
symphysis  of  the  mandible  forms  a  broad  adhesive  sucker.  GiU-ojjenings — wide,  extending  on  to  the  lower 
surface  of  the  head.  Teeth — in  a  fine  single  row  implanted  in  the  gums  of  both  jaws  :  no  canines.  Fins — dorsal 
fin  not  notched,  it  commences  a  short  distance  behind  the  occiput.  The  spines  are  free  to  a  greater  or  less 
extent,  in  some  the  second  is  the  longest.  The  soft  dorsal  about  equals  in  height  the  posterior  part  of  the  first 
dorsal.  In  some  specimens  the  two  dorsal  fins  are  continuous,  and  in  others  the  second  dorsal  is  higher  than 
the  first,  but  it  never  appears  to  exceed  the  height  of  the  body  :  anal  lower  than  the  dorsal,  all  its  rays  free  in 
their  lower  halves.  Pectoral  with  its  outer  half  horizontal,  and  its  inner  vertical,  its  rays  are  free  at  their 
extremities :  caudal  with  rays  undivided  and  free  at  their  extremities.  Colours — olive,  banded  with  a  darker 
shade  :  head  spotted.     Fins  with  dark  edges,  except  the  anal,  which  has  a  white  margin. 

Hnliitat. — Andamans  and  Nicobars  to  Amboina.  It  attains  3  or  4  inches  in  length.  The  one  figured 
(bfe-size)  is  from  the  Andamans.  It  appears  to  be  nearly  related  to  Salarias  or  Alticus  heferojiterus,  Bleeker, 
which  however  is  said  to  have  D.  14  |  21,  A.  26-27,  and  no  mention  is  made  of  the  labial  sucker.  There  are 
specimens  from  Amboina  both  in  the  British  and  Berlin  Museums.  Some  of  those  in  the  former  are  the  types 
of  Salarias  mquipinnis,  Giinther. 

Genus,  5 — Teipteetgium,  Bisso. 

Branchiosfegals  six :  pseudohrancliim.  Body  moderately  elongated.  Snout  of  medium  extent.  Villiform 
teeth  in  jawn,  also  piresent  on  palate.  Three  dorsal  fins,  the  two  first  consisting  of  spines,  the  first  fin  eontaining 
less  spines  than  the  second,  which  is  also  of  greater  extent  than  the  third  rayed  fin.  Ventrals  jugular,  icith  two  rays. 
Scales  present,  small  or  of  medium,  size. 

Geographical  distrilution. — Mediterranean,  Bay  of  Bengal,  Malay  Archipelago  to  New  Zealand. 

I  have  never  obtained  any  species  of  this  Genus  in  India,  nor  seen  specimens  from  thence.  That  it  exists 

there  however  is  certain,  as  amongst  Sir  W.  Elliot's  drawings  coloured  illustrations  of  a  male  and  female  of  one 
species  are  given,  and  which  may  be  the  following. 

1.    Tripterygium  trigloides. 

?  Bleeker,  Biliton,  iv,  p.  234 ;  Giinther,  Catal.  iii,  p.  279. 

D.  3  I  13-14  I  10,  P.  16,  V.  2,  A.  18-20,  C.  21. 

Length  of  head  3i  to  4,  of  caudal  6  to  6|-,  height  of  body  6  in  the  total  length.  Eyes — high  up,  profile 
in  front  of  eyes  oblique,  upper  jaw  the  longer.  A  fringed  tentacle  over  the  orbit  and  another  at  the  nostrils. 
Fins — the  three  diflerent  portions  of  the  dorsal  fins  are  notched  to  their  bases  :  caudal  rounded.  Colours — ^light 
bro-n-n,  with  vertical  bars  on  the  body,  and  fine  black  spots.  In  the  male  the  upper  sm-face  of  the  head  is 
orange,  the  lower  half  Prussian  blue.  A  dark  blue  ocellus,  having  an  orange  margin,  on  the  base  of  the 
pectoral  fin.  First  dorsal  orange.  In  the  female  the  lower  surface  of  the  head  is  light  blue,  and  the  ocellus  on 
the  pectoral  less  distinctly  marked. 

B(dittat. — Found  amongst  the  rocks  at  Waltair.  Specimens  were  packed  to  be  brought  to  Europe  by 
Sir  W.  ElHot,  but  destroyed  in  a  storm  along  wdth  many  other  interesting  objects  of  Natural  History. 

B.    No  molar  teeth.    Caudal  continuous  with  vertical  fins. 

Genus,  6 — Xiphasia,  Swainson. 

Nemophis,  Kaup. :  Xiphogadus,  Giinther. 

Jjranchiostegals  six.     Body  elongated,  eel-like,  and  posteriorly  compressed.     Suborbital  hone  rough.     Eyes 
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lateral.  Gill-opening  small,  placed  before  the  base  of  the  pectoral  fin.  Teeth  in  maxilla  of  subeqiial  size,  conical,  and 
placed  close  together,  with  a  lateral  canine  :  in  the  loiver  jaw  more  curved  :  palate  edentulous.  Fin  rays  flexible,  the 
dorsal  commences  on  the  head,  it  and  the  anal  are  united  to  the  caudal.  Ventral  of  three  rays  inserted  anterior  to  the 
branchial  orifice. 

The  fishes  of  tliis  Genus  were  but  imperfectly  known,  until  Dr.  Bleeker,  in  1863,  discovered  a  specimen 
in  the  Leyden  Museum.  In  his  Memoir  he  showed  Xiphasia  to  belong  to  the  Blenniidw,  or  in  fact  a 
Petrosciiies,  ha^dng  a  tasnioid  or  eel-like  body,  with  the  dorsal  and  anal  fins  united  to  the  caudal,  he  therefore 

placed  it  in  the  present  family.  He  also  sui'mised  that  Nemophis,  Kaup,  might  be  a  fish  of  this  Genus,  perhaps 
wanting  the  ventral  and  caudal  fins. 

Dr.  Giinther  remarks,  (Zool.  Record,  1868,  p.  150),  "  the  Recorder  has  recently  had  an  opportunity  of 
examining  nine  examples  obtained  in  various  parts  of  the  Indian  Ocean,  and  convinced  himself,  1,  that 
(Xiphogadus)  Xiphasia  is  identical  with  Nemophis  of  Kaup  (who  overlooked  the  ventral  fins)  ;  and,  2,  that 
although  the  examples  examined  by  him  may  belong  to  two  distinct  species,  differing  only  in  the  extent  of  the 
snout,  there  is  no  evidence  to  show  that  the  fishes  described  by  Riippell,  Kaup,  and  Bleeker  are  specifically 
distinct.*  He  makes  this  observation  on  account  of  Col.  Playfair  having  described  as  a  fourth  species  a 
Xiphogadus  Madagascariensis,  Proc.  Zool.  Soc.  1868,  p.  11.  Ha^ang  examined  the  typical  example  (which  is  in 

a  very  bad  state)  the  Recorder  may  add  that  it  cannot  be  made  the  type  of  a  distinct  species." 
Amongst  Sir  W.  Elliot's  drawings  is  a  figure  of  one  of  these  fishes  which  may  be  a  new  species,  or  the 

caudal  fin  of  Russell's  specimen  may  have  been  injui'ed,  I  have  given  it  from  the  illustration  alluded  to,  Jerdon 
(M.  J.  L.  and  Sc.  1851,  p.  139)  observes  of  the  fishes  from  which  the  figm-e  was  drawn,  "  I  one  day 
procured  two  specimens  of  this  very  curious  species  of  Gymnotus,  which  Swainson  has  named  from  Russell's 
figure,  which  however  is  very  defective.  Its  tail  ends  in  a  long  filament,  and  the  dorsal  and  anal  fins  are  much 

higher  than  is  there  represented." 
Examining  the  figure  of  Xiphasia  trachypareia,  Bleeker,  with  Sir  Walter  Elliot's  and  Jerdon's,  I  am 

unable,  without  further  proof,  to  consider  them  identical  unless  great  sexual  differences  exist.  At  the  end  of 

the  tail  in  Russell's  specimen  are  two  very  short  filaments.  However,  I  am  inclined  to  think  Jerdon  was  correct 
in  considering  his  species  as  most  probably  Russell's. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Xiphasia  setifer,  D.  223  (?  123),  A.  112. 

1.    Xiphasia  setifer,  Plate  LXXIII,  fig.  1. 

?  Ophidiwn  tonhah-talawaree,  Russell,  Fish.  Vizag.  i,  p.  28,  pi.  xxxis. 

.''  Xiphasia  setifer,  Swainson,  Fishes,  ii,  p.  269. 
Xiphichthys  Eussellii,  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  139  (not  Swainson). 

.''  Xiphogadus  setifer,  Giinther,  Catal.  iv,  p.  374. 
B.  vi,  D.  223  (?  123),  P.  13,  V.  3  (?),  A.  112,  C.  10. 

Russell's  figure  shows  D.  123,  not  223  as  stated  in  the  text,  and  which  is  probably  a  misprint.  This  fish 
has  an  eel-like  body  and  high  vertical  fins. 

The  figure  is  from  a  drawing  in  Sir  W.  Elliot's  collection,  and  which  has  been  named  X.  setifer  by  Jerdon 
who  remarks,  "  said  to  be  venomous." 

Habitat. ^CoToiria,Jide[  coast  of  India. 

*  X.  setifer  appears  to  have  its  central  caudal  ray  or  two  rays  elongated  :  X.  i/rachypareia,  Blecker=X.  Madagascariensis, 
Playfair,  has  the  dorsal  fin  commencing  above  the  eyes  :  X  Lessonii,  Kaup,  has  it  beginning  behind  the  eyes. 
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Family,  XXXI— RHYNCHOBDELLIDiE,  Bleeker, 
Sconnheroidei,  pt.,  Cuv.  and  Val. ;  Mastacemhelidce,  Giinther. 

Branchiostegals  six:  pseudobranchis  absent.  Gili-opening,  a  slit  on  the  side  of  the  head:  gills  four. 
Body  elongated,  eel-shaped.  Humeral  arch  not  suspended  from  the  skull.  Lower  jaw  long,  but  without 
much  power  of  motion.  A  single  long  dorsal  fin,  its  anterior  portion  consisting  of  free  spines :  anal  with 

three  spines  anterior  to  it :  soft  dorsal  and  anal  of  similar  extent :  ventral  fins  absent.  Air-vessel  present. 
Pyloric  appendages  two. 

Geographical  distrihidion.—Yresh  aud  brackish  -waters  of  Syria,  Sind,  India,  Ceylon,  Burma,  the  Malay 
Archipelago.     They  are  found  far  inland,  and  often  at  great  elevations. 

Uses — excellent  as  food,  although  owing  to  their  resemblance  to  eels  (in  fact  they  are  eels  with 

spines)  or  snakes  some  people  object  to  them.  Buchanan  observes  that  they  "  have  less  of  a  disgusting 
appearance  than  those  called  Murwna,  and  are  more  sought  after  by  the  natives,  the  highest  of  vrhom  in 

Bengal  make  no  scruple  of  eating  them;  and  by  Europeans  they  are  esteemed  the  best  of  the  eel-kind." They  salt  well,  but  their  flesh  is  reputed  to  be  sHghtly  heating. 

SYNOPSIS   OF  GENERA. 

1.  Wtynrliohdella.  Snout  fleshy,  transversely  striated  iuferiorly  :  no  preorbital  spine.  From  Syria, 
Sind,  India,  Burma,  to  the  Malay  Archipelago,  and  beyond. 

2.  Mastacemhelus.  Snout  fleshy,  not  transversely  striated  interiorly  :  a  preorbital  spine.  From  Syria, 
through  India,  to  the  Malay  Archijjelago  and  beyond. 

Genus,  1 — Rht^xhobdella,  Block,  Schneider. 
Mastacemleliis,  Gronov. 

Branchiostegals  six.  Cleft  of  mouth  narrow  :  a  long  and  fleshy  snunt,  iiferiorhj  concave,  and  transversetg 

striated.  Minute  teeth  on  jaws  and  vomer.  Dorsal  and  anal  not  confluent  with  the  caudal  fin.  Scales  small, 
cycloid.     Lateral-line  present.     Air-vessel  elongated. 

Geographical  distribution. — Prefers  ponds  or  pieces  of  water  in  which  mud  abounds:  it  is  foniul 
in  the  deltas  of  all  large  rivers  of  Sind.  India,  and  Burma. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Wiijnchohdella  actdeata,  D.  16-20  |  44-54,  A.  2-3  |  44-52.  A  series  of  from  three  to  nine  large  black 

ocelli,  with  a  light  edge,  along  the  base  of  the  soft  dorsal  tin  (they  are  occasionally  absent).  Deltas  of  large 
Indian  and  Burmese  rivers. 

1.     Rhynchobdella  aculeata,  Plate  LXXII,  fig.  1. 
Ophidium  aculeatum,  Bloch.  tab.  159,  f.  2  ;  Gmel.  Linn.  p.  1147. 
liliipichohdella  Orientalis.  Bl.  Schn.  p.  478. 
Jihynchohdella  aral,  Bl.  Schn.  p.  479,  tab.  89 ;  Cuv.  and  Val.  viii,  p.  445,  pi.  239. 
Macrognathvs  aculeatus,  Lacep.  ii,  p.  284 ;  Ham.  Buch.  pp.  29,  364. 
llhynchohdeUa  ocellata,  Cuv.  and  Val.  viii,  p.  445. 
Mastacembelus  pentophthalmos,  Gronov.  ed  Gray,  p.  172. 
llhynchohdeUa  aculeata,  Jerdon,  M.  J.  L.  and  Sc.  1848,  p.  147  ;   Giinther,  Catal.  iii,  p.  540. 
Aral,  Tam. ;  Bommiday,Te\\ig\i;  Theliya,  Singhalese  (Tenuant) ;  ToH-ra/i,  Assam.  ;  Sand  and  Spined  eels; 

Bara  and  Thuri,  Ooriah  ;  Nya  mawaydoh  nya,  Burmese. 

B.  vi,  D.  16-20  I  44-54,  P.  23,  A.  2-3  |  44-52,  C.  15,  Vert.  32/40. 

Length  of  head  from  5  to  6,  of  pectoral  23  to  28,  of  caudal  10  to  15,  height  of  body  8  to  10  in  the 

total  length.  Eyes — 1  diameter  apart.  Snout  fleshy,  elongated,  with  a  trilobed  anterior  extremity,  its 

inferior  surface  concave,  transversely  striated.  The  maxilla  reaches  to  below  the  front  nostril.  Preopercle 

entire,  no  preorbital  spine.  Fins — the  first  dorsal  consisting  of  spines,  which  increase  in  length  posteriorly, 

they  begin  at  the  commencement  of  the  second  seventh  of  the  length  of  the  fish.  Soft  dorsal  and  anal  separated 

by  a  deep  notch  from  the  caudal,  which  is  rounded.  Second  pre-anal  spine  longest  and  strongest.  _  Air-ve.'isel — 
extends  from  the  head  to  the  anus.  Colours—hrowmsh  or  greenish,  marbled  superiorly,  becoming  yellowish 

along  the  abdomen:  a  light  band  along  the  body  just  above  the  lateral-line.  A  series  of  from  three 

to  nine  large  black  ocelli,  having  a  white  or  buflT  edge,  along  the  base  of  the  soft  dorsal  fin.  Caudal  with  from 

six  to  eight  vertical  brown  bars,  fins  otherwise  grayish.  Pectoral  sometimes  yellow.  The  body  has 
several  longitudinal  bands  in  Sind. 
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In  some  large  specimens  from  the  Kistna  there  were  no  ocelli.  In  others  at  Moulmein,  in  Burma,  the 
fish  were  covered  with  white  spots,  the  fins  reddish,  and  the  dorsal  barred. 

Habitat.— Brackish  waters  within  tidal  influence,  also  throughout  the  deltas  of  large  Indian,  Burmese, 

and  Sind  rivers,  but  appears  to  be  absent  from  the  northern  portions  of  the  Punjaub  and  the  Malabar  coast  :  it 

extends  to  Borneo  and  the  Moluccas  :  attaining  about  15  inches  in  length.  It  conceals  itself  m  the  mud,  and 

becomes  drowned  if  placed  in  water  so  as  to  be  unable  to  reach  the  surface,  apparently  requiring  to 
respire  air  directly. 

Genus,  2 — Mastacembelus,  Cuv.  and  Val. 

BrcmcMostegals  six.  Cleft  of  mouth  narrow:  a  long  fleshy  appendage  to  the  snout,  ivhich  is  not  transverseli/ 

striated  inferimiy.  Preoperde  generally  with  spinate  teeth  at  its  angle :  a  preorbital  spine.  Teeth  in  jaws  minute. 

Dorsal  and  anal  fins  confluent  with,  or  distinct  from,  the  caudal.     Scales  small,  cycloid.     Lateral-line  present. 
A  ir-vessel  elongated. 

A.     Vertical  fins  distinct  from  the  caudal. 

1.  Mastacembelus  unieolor,  D.  33-34  |  81-94,  A.  3  |  75-95.  Of  an  uniform  brown  colour:  or  covered  with 
large  yellow  blotches.     Burma  to  Java. 

2.  Mastacembelus  zebrinus,  D.  28-29  |  50-52,  A.  3  |  51-56.  Yellow  with  vertical  blue  stripes:  fans 
striped  or  spotted.     Burma.  .  ,       ,  .  .     . 

3.  Mastacembelus  jxuical us,  D.  24-26  |  30-42,  A.  3  |  31-46.  Sides  spotted  with  yellowish-white  :  posterior 

portion  of  body  more  or  less  banded.  Vertical  fins  with  fine  black  spots.  Deltas  of  large  rivers  m  India  and 

Assam,  but  not  extending  to  southern  India  or  Bui-ma. 

B.     Vertical  fins  confluent  with  the  caudal. 

4.  Mastacemhelus  armatus,  D.  32-39  |  74-90,  A.  3  |  75-88.  Spinous  dorsal  commences  over  middle  of 

pectoral  fin,  30  rows  of  scales  between  the  lateral-line  and  base  of  first  dorsal  ray.  Greenish,  marbled,  spotted, with  or  without  undulating  lines. 

5.  Mastacembelus  Guntheri,  D.  27-30  |  60-74,  A.  3  |  62-75.  Spinous  dorsal  commences  behind  the 

vertical  from  the  end  of  the  pectoral  fin :  15  rows  of  scales  between  the  lateral-line  and  base  of  first  dorsal  ray. 

Brownish  or  oUve,  marbled  and  spotted  :  some  dark  bands  radiate  fi-om  the  eye.     Malabar  coast. 

1.  Mastacembelus  unieolor,  Plate  LXXII,  fig.  3. 

(Kuhl  and  V.  Hass.)  Cuv.  and  Val.  viii,  p.  453  ;  Bleeker,  Notac.  p.  5  ;  Gimther,  Catal.  iii,  p.  542. 

B.  vi,  D.  33-34  I  81-94,  P.  27,  A.  3  |  76-98,  C.  25. 

Length  of  head  5i,  of  caudal  18,  height  of  body  10^  in  the  total  length.  Eyes— I  diameter  apart. 

Width  of  head  equals  1/4  of  its  length,  and  its  height  2^  in  its  length.  Snout  with  two  small  tentacles  near  its 

extremity.  The  maxilla  reaches  to  below  the  front  nostril.  Three  strong  deuticulations  at  angle  of 

the  preopercle :  a  preorbital  spine.  Fins— dorsal  spines  short,  increasing  in  length  posteriorly,  they  commence 

over  the  middle  of  the  pectoral.  Second  dorsal  and  anal  divided  from  the  caudal  by  a  deep  notch,  the  latter  fin 

rounded.  Second  pre-anal  spine  the  longest  and  strongest.  Colours— hroyfnish  superiorly,  becoming  lighter 

coloured  beneath:  three  or  four  rows  of  oblong,  rounded,  or  irregularly  shaped  j-ellow  spots  or  blotches 

along  the  sides:  vertical  fins  with  a  black  yellow-margined  outer  edge.  Pectorals  are  said  to  have  two 
cross-bands.     The  original  specimen  was  of  an  uniform  colour,  hence  its  name. 

The  specimen  figured  (Ufe-size)  was  received  from  Professor  Peters,  of  Berlin.  It  was  captured 

at  Rangoon,  and  although  possessing  D.  33  |  94,  A.  3  |  98,  is  evidently  Cuv.  and  Val.'s  species. Habitat. — Burma  to  Java. 

2.  Mastacembelus  zebrinus,  Plate  LXXII,  fig.  3. 

Blyth,  J.  A.  S.  of  Bengal,  1859,  p.  281 ;  Giinther,  Catal.  iii,  p.  541  ;  Day,  Proc.  Zool.  Soc.  1869,  p.  621. 
Nga-ma-way-doh-wettung,  Burmese. 

B.  vi,  D.  28-29  1  50-52,  P.  19,  A.  3  |  51-56,  C.  19. 

Length  of  head  6  to  7,  height  of  body  7  to  7|  in  the  total  length.  Eyes— smaW,  situated  before 

the  middle  of  the  length  of  the  head.  Snout  trilobed  at  its  extremity.  The  greatest  width  of  the  head  equals 

1/2  the  length  of  the  postorbital  portion  of  the  head  :  its  height  equals  1/2  its  length  excluding  the  snout,  ihe 

maxilla  reaches  to  below  the  nostril.  Three  strong  deuticulations  at  the  angle  of  the  preopercle  :  a  preorbital 

spine.  Fins— dorsal  spines  short,  increasing  in  length  posteriorly,  they  commence  over  the  middle  of 

the  pectoral  fin.  Soft  dorsal  and  anal  separated  from  the  caudal  by  a  notch,  the  last  fin  rounded.  Second 

]jre-anal  spine  longest  and  strongest.  Scales— 20  rows  between  the  lateral-line  and  the  commencement  of  the 

soft  dorsal  fin.  Colours— ^reerdsh  along  the  back,  becoming  lighter  on  the  sides  and  beneath,  bluish  vertical 

bands,  either  edged  on  either  side  with  a  golden  one,  or  else  the  two  alternating.  Dorsal  and  caudal 

fins  banded  in  dots  :  anal  with  the  body  bands  continued  on  to  it,  and  having  intermediate  dark  ones. 

Habitat.— This  species  is  the  common  one  tliroughout  the  fresh  waters  of  Burma,  entirely  superseding  the 

M.  pancalus  of  Bengal  and  Assam,  it  is  found  in  the  Irrawaddi,  in  Upper  Burma  to  far  above  Ava.  The 

specimen  figured  (life-size)  is  from  British  Bui-ma.     It  attains  at  least  9  inches  in  length.  ^ 
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3.  Mastacembelus  pancalus,  Plate  LXXII,  fig.  4. 

Macrorinathus  pancalus.  Ham.  Bucli.  Fish.  Ganges,  pp.  30,  364,  pi.  22,  f.  7. 
Mastacembelus  imnealiis,  Cut.  and  Yal.  viii,  p.  455  ;  Bleeker,  Bang,  en  Hind.  p.  98  ;  Gunther,  Catal.  iii, 

p.  541. 
Mastacemlielus  pundatus,  Cuv.  and  Val.  viii,  p.  4G3. 

Chcn.da-la,  Giircliee  and  Gro-age,  Punj. :  Ju-gar,  N.  W.  Prov. :  rar-'pa-raul,  Tel. :  Turi  and  Bahru, 
Ooriali :  Tu-rah,  Assam. 

B.  vi,  D.  24-26  I  30-42,  P.  19,  A.  3  |  31-46,  C.  12. 

Length  of  head  5  to  5i,  of  pectoral  12,  of  caudal  13,  height  of  body  6|  to  7  in  the  total  length. 
Eyes — small,  situated  before  the  middle  of  the  length  of  the  head,  1  diameter  apart.  Snout  trilobed  at  its 
extremity.  The  greatest  width  of  the  head  equals  1/2  of  the  length  of  the  postorbital  portion  of  the  head  :  its 
height  equals  half  its  length  excluding  the  snout.  The  maxilla  reaches  to  nearly  beneath  the  nostril.  A  strong 
denticulation  at  the  angle  of  the  preopercle,  followed  by  from  three  to  five  more  along  its  lower  border  :  a 
preorbital  spine.  Fins — dorsal  spines  short,  increasing  in  length  posteriorly,  they  commence  over  the  middle  of 
the  pectoral  fin.  Soft  dorsal  and  anal  separated  from  the  caudal  by  a  notch,  the  last  fin  rounded.  Second 
pre-anal  spine  longest  and  strongest.  Scales — 18  rows  between  lateral-line  and  commencement  of  dorsal  rays. 
Colours — greenish-olive  along  the  back,  becoming  yellowish  beneath,  having  many  yellowish-white  spots  over 
the  sides.  The  posterior  portion  of  the  body  is  often  vertically  striped.  Soft  dorsal,  pectoral,  caudal,  and  anal 
yellow,  with  numerous  black  spots. 

In  upper  Assam  the  body  is  more  banded,  and  I  found  D.  26  |  42,  A.  3  |  46,  in  one  specimen. 
M.  pancalus  is  so  similar  to,  tliough  smaller  than,  the  31.  zehrhms,  that  1  cannot  resist  the  belief  that  they  may 
be  merely  varieties  of  one  species. 

This  fish  is  termed  "  Oangr-qovgtl  at  Bhagalpur  and  Patnicola  :  Gocld  at  Konggspur  :  Pangkal,  Calcutta," Ham.  Buch.  MSS. 

Hahltat. — Deltas  of  large  rivers  of  India  and  localities  near  the  sea.  I  have  taken  it  near  where  the 
Ganges  debouches  fi-om  the  Himalayas  (Hurdwar),  also  at  Jubbulpore,  but  have  not  seen  it  on  the  Coromandel 
coast  south  of  the  Kistna  river.  The  one  figured  (life-size)  is  from  Calcutta.  It  attains  at  least  7  inches  in 
length. 

4.  Mastacembelus  armatus,  Plate  LXXIII,  fig.  2. 

Macrognathus  armatus,  Lacep.  ii,  p.  286  ;  Ham.  Buch.  Fish.  Ganges,  pp.  28,  364,  pi.  37,  f.  6. 
Mastacembelus  armatus,   Cuv.  and  Val.  viii,  p.  456,  pi.  24U  ;  Sykes,  T.  Z.   Soc.  ii,  p.  350,  pi.  60,  f.  2  ; 

Giinther,  Catal.  iii,  p.  542  ;   Day,  Fish.  Malabar,  p.  153. 
Mastacembelus  Poiiticeriamis,  Cuv.  and  Val.  viii,  p.  460  ;  Jerdon,  Madr.  J.  L.  and  Sc.  1848,  p.  147. 
Mastacemhelus  marmoratus,  Cuv.  and  Val.  viii,  p.  461 ;  Jerdon,  1.  c.  ]>.  147. 
?  Macrognathus  caudatus,  McClell.  C.  J.  N.  H.  ii,  p.  586. 
Macrognathus  tmdidatus  et  Eam!ltoni;,  McClell.  C.  J.  N.  H.  iv,  pp.  393,  398,  pi.  22,  f.  1. 

Bahm,  Vuhm.,  and  Gro-age,  Punj.  and  Sind  :  Eul-aral  and  ,Sha-ta-rah,  Tam.  :  Miidi-bom-mi-day,  or  "  Old 
nhjnchohdella,"  Tel.:  Bahm,  Bummi,  and  Gonti,  Ooviah  and  Beng.  :  Nga-muicaij-duh-uga,  Burm.  ;  "Thorny- 
backed  eel." 

B.  vi,  D.  32-39  I  74-90,  P.  23,  A.  3  |  75-88. 

Length  of  head  from  6s  in  the  young  to  7^  in  the  adult,  of  caudal  18  to  20,  height  of  body  11  to  12  in 

the  total  length.  Eyes — one  diameter  "apart.  The  height  of  the  head  equals  rather  above  1/2  its  length  beliind the  angle  of  the  mouth  :  its  width  half  of  its  postorbital  length.  The  width  of  the  body  alters  with  age,  in  the 
young  it  is  often  only  2/3  of  its  height,  but  in  the  adult  its  width  equals  its  height.  The  distance  from  the  eye 
to  the  end  of  the  snout  equals  about  1/3  of  the  length  of  the  head.  Snout  trilobed  at  its  anterior  extremity. 
The  maxilla  reaches  to  below  the  front  edge  of  the  eye.  Angle  of  preopercle  with  two  or  three  strong  denticu- 
lations  :  a  preorbital  spine.  Fins — the  dorsal  spines  commence  over  the  noddle  of  the  pectoral  fin,  the  posterior  , 
being  the  longest.  Vertical  fins  confluent.  In  some  young  from  the  Coromandel  coast  the  caudal  fin  is  rather 
pointed  {M.  Ponticeriamis,  C.V.).  Sccdes — about  30  rows  between  the  lateral-line  and  the  base  of  the  first 
dorsal  ray.  Colours — this  fisli  is  usually  of  a  rich  brown  colour,  becoming  lighter  on  the  abdomen.  In  some  a 
blackish  band  goes  through  the  eye  and  is  continued  in  an  undulating  course  along  the  upper  half  of  the  side  : 
above  this  band  tliere  are  sometimes  a  row  of  black  spots  along  the  base  of  the  soft  dorsal  fin,  added  to  which 
there  may  be  short  black  bands  over  the  back  in  the  situation  of  the  dorsal  spines.  This  is  the  most  common 
ibrm  in  Calcutta,  Assam,  and  along  the  Himalayas.  Pectoral  usually  spotted,  and  the  dorsal  and  anal  have 
usually  bands  or  spots. 

Some  are  marbled  all  over  the  sides  as  shown  in  Sykes'  figure. 
The  variety,  M.  marmoratus,  is  by  far  the  handsomest  species,  and  found  in  Mysore  and  the  Bowany  river. 

It  is  of  a  general  purplish  colour,  marbled  all  over  with  darker.  The  head  has  wide  dark  bands  broken  up  into 
angular  or  irregularly  shaped  spots  by  narrow  white  lines.  Pectoral  with  its  basal  third  purple,  its  middle 
third  with  narrow  yellow  lines,  and  its  outer  third  j-ellow. 

The  variety,  M.  Ponticerianus,  was  established  for  the  reception  of  some  small  specimens  with  rather 

pointi.d  tails  from  Pondichei'ry.     It  is  the  common  variety  at  Madras. 
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Amongst  Sir  W.  Elliot's  drawings  is  one  of  the  spotted,  variety  of  this  fish  termed  Bati  papirai, 
from  the  Condapilly  tank. 

In  the  Catal.  of  Fishes,  Brit.  Mus.  iii,  p.  541,  Dr.  Giinther  mentions  nnder  the  head  of  M.  Aleppensis,  a 
fourth  specimen,  D.  35  spines,  uniform  brown- black,  and  not  specifically  distinct :  it  was  received  from  the  East 
India  Company,  and  this  is  the  only  specimen  in  spirit  stated  to  have  come  from  their  Museum.  In  the  Calc. 
J.  N.  H.  ii,  p.  673,  is  a  list  of  the  fishes  sent  by  McClelland  to  the  India  House  Museum.  Amongst  them  is 
Macrognatlms  camlatus,  McClell.  said  to  have  30  prickles  or  more  in  front  of  the  dorsal  fiji.  Perhaps  it  may  be 
this  very  specimen. 

Hahltat. — This  fish  extends  from  Sind,  throughout  the  fresh  and  brackish  waters  of  the  plains  and  hills 
of  India,  Ceylon,  and  Burma  to  China,  attaining  two  feet  or  more  in  length.  It  is  good  eating,  especially  when 
curried  or  fried.     The  specimen  figured  is  life-size. 

5.    Mastacemhelus  Guentheri,  Plate  LXXIII,  fig.  3. 

Day,  Proc.  Z.  Soc.  18G5,  p.  37,  and  Fish.  Malabar,  p.  154,  pi.  si. 

.''  Mastacembelus  Malaharicus,  Jerdon,  M.  J.  L.  and  Sc.  1848,  p.  147. 
B.  vi,  D.  27-30  I  60-74,  P.  15,  A.  3  |  62-75,  C.  9. 

Length  of  head  7,  of  pectoral  20  to  23,  of  caudal  17  to  19,  height  of  body  8  to  9  in  the  total  length. 
Eijes — one  diameter  apart.  Height  of  the  head  equals  1/2  its  length  behind  the  angle  of  the  mouth  :  its  width 
equals  half  of  its  postorbital  length.  The  height  of  the  body  equals  the  length  of  the  head  behind  the  angle  of 
the  mouth,  its  width  is  not  quite  1/2  its  height.  Snout  a  little  more  than  or  about  1/2  the  length  of  the  head, 
the  fleshy  prolongation  trilobed  at  its  extremity.  The  maxilla  does  not  reach  to  below  the  nostril.  Angle  of 
I)reopercle  with  two  strong  denticulations  which  decrease  in  size  with  age,  the  young  have  the  lower  margin 
also  serrated.  A  preorbital  spine.  Fins — the  dorsal  spines  commence  on  a  vertical  beliind  the  end  of  the 
pectoral  fin  and  are  short,  the  posterior  ones  being  the  longest.  Vertical  fins  confluent,  but  a  slight  notch 

apparent  in  the  adult  which  is  not  seen  in  the  young.  Colours — olive  or  greenish-brown,  becoming  dull  yellow 
interiorly,  some  black  bands  radiate  from  the  eye  and  cross  the  under  sui'face  of  the  jaws.  A  light  band  runs 
along  the  upper  edge  of  the  lateral-line,  whilst  short  oblique  bars  or  marblings  exist  on  the  body  and  which  are 
continued  on  to  the  vertical  fins. 

This  may  be  M.  Malaharicus,  Jerdon,  for  he  observes  that  his  species  is  less  thick  in  proportion  to  its 

length  than  M.  armatvs.  He  gives  the  following  formula,  D.  37  |  74  ?,  A.  3 — 74,  the  D.  37  may  be  a  misprint 
for  D.  27. 

M.  Guentheri  has  only  1 5  rows  of  scales  between  the  lateral-Hue  and  the  base  of  the  first  rays  of  the  soft 
dorsal  fin  :  the  distance  from  behind  the  eye  to  the  first  dorsal  spine  equals  5J  in  the  length  of  the  fish  behind 
the  eye  :  the  length  of  the  base  of  the  spinous  dorsal  is  not  equal  to  half  the  distance  behind  the  end  of  the 
pectoral  fin. 

M.  armatus  has  30  rows  of  scales  between  the  lateral-line  and  the  base  of  the  first  ray  of  the  soft  dorsal 
fin  :  the  distance  from  behind  the  eye  to  the  first  dorsal  spine  equals  from  7\  to  8  in  the  length  of  the  tisii 
posterior  to  the  eye :  the  length  of  the  base  of  the  spinous  dorsal  equals  half  the  length  of  the  fish  behind  the 
jjreopercle. 

Habitat. — Malabar  coast,  the  specimen  figured  (life-size)  is  from  Malabar.  It  attains  8  or  9  inches  in 
length  and  is  good  eating. 
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Family,  XXXII— SPHYR^NID^,  Agassiz, 
Percoidcj,  pt.,  Cuv. 

Branchiostegals  seven :  pseudobranchias.  Body  elongate,  sub-cylindrical.  Eyes  of  moderate  size, 
lateral.  Cleft  of  mouth  deep.  Teeth  in  the  jaws  large  and  cutting :  present  on  palate,  none  on  vomer.  Two 
short  dorsal  fins  remote  from  each  other  :  anal  similar  to  the  second  dorsal :  ventral  abdominal  situated 
more  or  less  opposite  the  first  dorsal  fin,  and  consisting  of  one  spine  and  five  rays.  Scales,  small,  cycloid. 
Lateral-line  continuous.  Air-vessel  present,  bifurcated  anteriorly.  Pyloric  appendages  in  moderate  numbers 
or  numerous. 

Geof/rajjlu'cal  distribution. — These  caraivorous  fishes  are  found  in  the  seas  of  temperate  and  tropical 
regions.  The  Barracuda,  Sphyrcena  picuda,  is  often  more  dreaded  in  the  seas  it  inhabits  than  the  shark.  They 
are  not  much  esteemed  for  the  table. 

Genus,  1 — Sphte.'ena,  Artedi. 
Definition  as  in  the  Family. 

SYNOPSIS  OF  SPECIES. 

1.  Sphyrcena  jello,  D.  5  |  i,  A.  -gl-^,  L.  1.  120,  L.  tr.  18/22.  Opercle  with  two  points.  Gray  with  a 
festooned  band  or  short  vertical  bars  along  the  sides.    Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

2.  Sphyrwna  acutipinnis,  D.  5  |  i,  A.  ̂    L.  1.  120,  L.  tr.  14/18.     Opercle  -vvith  a  single  point.     Sind. 
3.  Sphyrcena  Commersonii,  D.  5  |  i,  A.  i,  L.  1.  90-95.  Opercle  with  two  points.  Fins  with  white  tips. 

India  to  the  Malay  Archipelago  and  beyond. 
4.  Spihyrmia  obtusata,  D.  5  |  i,  A.  i,  L.  1.  90,  L.  tr.  9/17.  Opercle  ending  in  a  single  point.  Seas  of 

India  to  the  Malay  Archipelago  and  beyond. 

1.    Sphyraena  jello. 

Esox  sphyrcena,  Russell,  Fish.  Vizag.  ii,  p.  59  (not  Gmel.  Linn.),  and  Jelloiv,  pi.  174. 
Sphyrcena  jello,  Cuv.  and  Val.  iii,  p.  349  ;  Belanger,  Voy.  Zool.  p.  346,  pi.  i,  f .  1 ;  Riippell,  N.  W.  Fische, 

p.  88 ;  Bleeker,  Fere.  p.  56,  Batjam,  p.  369,  and  Sphyr,  p.  12  ;  Cantor,  Catal.  p.  24  ;  Jerdon,  M.  J.  L.  and  Sc. 

1851,  p.  140 ;  Giinther,  Catal.  ii,  p.  337  ;  Day,  Fish.  Malabar,  p.  64 ;  Kner,  Novara  Fische,  p.  139 ;  Klunz. 
Verb.  z.  b.  Ges.  Wien,  1870,  p.  823. 

Gheelahoo,  Mai. 

B.  vii,  D.  5  1  i,  P.  14,  V.  1/5,  A.  ̂ l,-,  C.  17,  L.  1.  120,  L.  tr.  18/22,  Vert.  12/12. 

Length  of  head  from  3^  to  4,  of  pectoral  11,  of  caudal  6,  height  of  body  8  to  9  in  the  total  length. 
Thickness  of  the  body  equals  3/4  of  its  height.  %es— diameter  from  5  in  the  young  to  6^  in  the  length  of  the 
head,  2^  to  3  diameters  from  end  of  snout,  and  1  to  1^  apart.  The  height  of  the  head  equals  4/11  of 

its  length,  and  its  width  equals  2/7.  The  maxilla  extends  to  below  the  front  edge  or  first  third  of  the  eye  : 

lower  jaw  the  longer,  -nath  a  fleshy  tubercle  at  the  end  of  the  symphysis.  Angle  of  preopercle  obliquely 
rounded,  opercle  with  two  points.  Teef/j— small  in  theupper  jaw,  about  18  in  the  mandible,  increasing  in  size 

posteriorly.  About  six  large  ones  in  the  anterior  portion  of  the  palatines.  Fins—ihe  first  dorsal  commences 
above  the  end  of  the  pectoral  fin  and  a  little  behind  the  origin  of  the  ventral  :  central  caudal  rays 

about  4/9  the  length  of  the  longest  outer  ones,  the  upper  lobe  often  the  longer.  Colours — superiorly  gray, 
becoming  white  on  the  abdomen.  On  the  upper  part  of  the  side  a  festooned  band  intersects  the  lateral-line,  or  a 
number  of  short  vertical  gray  bands  (up  to  22)  cross  it.  Ventrals  whitish  :  the  other  fins  yellowish  with  fine 
black  points,  most  numerous  towards  their  margins. 

Habitat. — Red  Sea,  east  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  Attaining 
at  least  5  feet  in  length. 

2.    Sphyrsena  acutipinnis,  Plate  LXXIX,  fig.  1. 

B.  vii,  D.  5  I  1,  P.  15,  V.  1/5,  A.  i,  C.  17,  L.  1.  120,  L.  tr.  14/18. 

Length  of  head  Si,  of  caudal  6i  height  of  body  9i,  width  of  body  10^  in  the  total  length.  Eyes- 
diameter  1/6  of  length  of  head,  2^  diameters  from  end  of  snout,  and  1^  apart.  The  height  of  the  head  equals 

its  postorbital  length,  whilst  its  width  is  a  little  less.  Lower  jaw  considerably  produced  beyond  the 

upper,  which  is  truncated  anteriorly,  there  is  a  small  fleshy  knob  at  the  end  of  the  mandible.  The  maxilla 

does  not  extend  so  far  as  to  below  the  anterior  edge  of  the  eye.  Angle  of  preopercle  rounded  :  opercle  ends 

in  a  single  fleshy  point.  Teeth— about  18  on  each  limb  of  the  lower  jaw,  half  of  which  are  of  moderately 

large  size,  a  large  fang  anteriorly  in  the  lower  and  two  in  the  upper  jaw,  thr-ee  large  teeth  on  the 
palate.  Fins — first  dorsal  commences  very  slightly  nearer  the  end  of  the  lower  jaw  than  it  does  to  the  base  of 

the  caudal,  it  arises  opposite  the  end  of  the   pectoral,  and  a   little   anterior   to   the   origin  of  the  ventral. 
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the  interspace  between  the  two  dorsal  fins  equals  half  the  length  of  the  head.  Pectoral  equal  to  10^  in  the 
total  length.  Caudal  deeply  forked.  Scales — 12  rows  between  the  lateral-line  and  the  base  of  the  first  dorsal 
fin :  some  on  opercles.  Colours — dark  leaden  superiorly,  becoming  dull  white  beneath.  Fins  stained 
with  gray. 

This  species  is  allied  to  S.  Foster!,  C.  V.,  but  the  pectoral  arises  in  S.  Fosteri,  heh'nd  the  root  of 
the  ventral.  In  Cuv.  and  Val.  it  is  said  that  the  ventral  and  fii-st  dorsal  are  opposite  the  end  of  the  pectoral, 

and  in  Vol.  vii.'that  the  eye  is  very  large,  which  latter  is  not  the  case  in  the  specimen  I  have  described. 
Habitat.— The  specimen  figured  is  20  inches  in  length,  and  from  Sind. 

3.    Sphyraena  Commersonii. 
Cuv.  and  Val.  iii,  p.  352 ;  Bleeker,  Perc.  p.  55,  Java,  p.  425,  and  Sphyr.  p.  15  ;  Giinther,  Catal.  ii,  p.  338. 
Sphyrcena  Diissumieri,  Cuv.  and  Val.  vii,  p.  508 ;  Giinther,  Catal.  ii,  p.  339. 

B.  vii,  D.  5  I  1,  P.  14,  V.  1/6,  A.  i  C.  19,  L.  1.  90-95,  L.  tr.  11/16. 

Length  of  head  3f  to  4,  of  caudal  6|,  height  of  body  7|-  to  9  in  the  total  length.  J?7/es— diameter  from 
5  in  the  young  to  7^  in  the  length  of  the  head,  2|-  to  3f  diameters  from  end  of  snout,  and  from  1  to  If  apart. 
Height  of  head  equals  about  1/2  its  length,  and  its  width  not  quite  1/3.  The  maxiUa  reaches  to 
beneath  the  front  edge  or  first  third  of  the  eye  :  lower  jaw  the  longer,  with  a  fleshy  tubercle  at  the  end  of  the 

symphysis.  Angle  of  preopercle  obliquely  rounded  :  opercle  with  two  points.  Teeth — in  the  upper  jaw  smaller 
than  those  in  the  lower,  which  consist  of  from  20  to  22 :  about  six  large  ones  in  the  anterior  portion 
of  the  palatines.  Fins — the  first  dorsal  commences  above  the  ventral  and  opposite  the  last  foui'th  or  even  the 
end  of  the  pectoral,  the  interspace  between  the  two  dorsal  fins  is  from  5  to  6^  in  the  total  length.  Colours — 
bluish  above,  silvery  beneath :  dorsal,  caudal,  and  anal  black,  with  white  tijjs. 

Hahltat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond.  Bleeker's  specimens  of  S.  Commersonii 
are  identical  with  S.  Dussumieri  in  the  British  Museum  and  in  my  own  collection.  All  have  two,  not  one, 
opercular  points.     It  attains  at  least  4-j-  feet  in  length. 

4.     Sphyrsena  obtusata,  Plate  LXXI,  fig.  5. 

.''  .''  Sphyrcena  Chinensis,  Lacep.  v,  p.  321,  t.  10,  f.  2. 
Sphyr(ena  obtusata,  Cuv.  and  Val.  iii,  p.  360;  Bleeker,  Sphyr.  p.  17,  and  Batjan,  p.  364;  Cantor,  Catal. 

p.  24;  Temm.  and  Schleg.  Fauna  Japon.  pi.  13,  i.  2;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  140;  Giinther, 
Catal.  ii,  p.  339 ;  Kner,  Novara  Fische,  p.  140  ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  820. 

Sphyrcena  flavicauda,  Riipp.  N.  W.  Fische,  p.  100,  t.  26,  f.  3. 

B.  vii,  D.  6  I  i,  P.  14,  V.  1/6,  A.  i,  C.  17,  L.  1.  90,  L.  tr.  9/17,  Case.  pyl.  about  24. 

Length  of  head  3^^,  of  caudal  6j,  height  of  body  61  (8  ?)  in  the  total  length.  Eyes — diameter  4i 
in  length  of  head,  1^  diameters  from  end  of  snout,  and  a  little  more  than  1/2  a  diameter  apart.  Height  of  head 

equals  4/9  to  2/5  of  its  length.  The  maxilla  reaches  to  nearly  or  quite  below  the  fi'ont  edge  of  the  eye.  A 
slight  fleshy  knob  at  end  of  lower  jaw.  Preopercle  nearly  rectangular,  with  its  angle  a  little  produced, 

the  opercle  terminating  in  a  single  flat  membranous  point.  Teeth — about  20  on  either  ramus  of  the  lower  jaw, 
the  9  or  10  posterior  ones  being  the  largest,  with  an  anterior  central  fang :  one  or  two  large  fangs 
anteriorly  in  the  upper  jaw  :  and  three  large  fangs  in  front  of  palatines,  followed  by  a  single  row  of  small  teeth. 
Fins — the  posterior  end  of  the  opercle  is  midway  between  the  centre  of  the  eye  and  the  commencement 
of  the  first  dorsal  fin,  which  last  arises  over  the  last  fourth  of  the  pectoral  and  a  little  behind  the  ventral,  which 
is  inserted  under  the  middle  of  the  pectoral.  The  interspace  between  the  two  dorsal  fins  equals  half 
the  length  of  the  head.  Caudal  not  so  deeply  lobed  as  in  S.  jello,  the  central  rays  being  1/2  or  less  than  the 

length  of  the  longest  outer  ones.  Scales — extended  over  the  opercles  and  cheeks.  Colours — grayish-green 
superiorly,  whitish  along  the  abdomen,  the  gray  descends  in  a  festooned  edge  below  the  lateral-hue.  Pectorals 
grayish,  the  other  fins  yellowish. 

The  figure  of  iS'.  Chinensis,  Lacep.,  shows  the  first  dorsal  fin  rather  more  advanced  than  exists  in 
S.  obtusata.  The  fish  figured  in  the  Fauna  Japonica  has  a  shorter  head  and  a  much  longer  interspace 
between  the  two  dorsal  tins  than  is  seen  in  the  species  described  above  :  but  the  specimen  from  which  the 
drawing  was  made  belongs  to  tliis  species. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  Australia :  the  specimen  figured  is  from  Madras. 
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Family,  XXXIII— ATHERINIDiE,  Gunther, 

Branchiostegals  five  or  six:  pseudobranchise.  Four  gills:  gill-opening  wide.  Body  more  or  less 

elongated  and  somewhat  sub-cylindrical.  Eyes  lateral.  Gape  of  mouth  of  moderate  width :  cleft  not  very 

deep.  Teeth  minute.  Two  dorsal  fins,  not  joined,  the  spines  of  the  first  feeble,  and  less  in  number  than  the 

rays  of  the  second,  which  is  similar  to  the  anal :  ventral  abdominal,  with  one  spine  and  five  rays.  Scales  of 

medium  size,  cycloid.  Lateral-line  indistinct.  Pyloric  appendages,  if  present,  few.  Air-vessel  present. 
Vertebrae  numerous  in  the  abdominal  and  caudal  portions. 

Geographical  distributmi.— These  pretty  little  fishes,  with  a  burnished  silvery  lateral  band,  are  distributed 

in  nearly  all  the  seas  of  temperate  and  tropical  regions,  they  are  captured  in  numbers  along  the  coast,  and  also 

in  estuaries  and  tidal  rivers  when  not  far  removed  from  the  sea." 

CTses. —Although  so  small,  being  rarely  3  inches  in  length,  they  are  dried  in  the  sun  and  exported  to 

distant  markets.  l^Iany  are  imported  into  the  Western  coast  of  India  from  the  Arabian  Gulf,  but  these  before 

being  sun-di-ied  are  evidently  soaked  in  brine. 

Genus,  1 — Atheeina,  Artecli. 

Body  someivhat  sub-cylmdrical,  loiih  sliglithj  compressed  sides.  Snout  more  or  less  oUu.se,  with  the  deft  of  the 

mouth  oUique,  extending  backwards  to  at  least  as  far  as  to  lelmu  the  anterior  edge  of  the  orbit.  Teeth  very  minute, 

hut  usually  present  on  jaws,  palate,  and  tongue.  Ventrals  some  distance  posterior  to  the  pectorals.  Scales  of  moderate 

size.  Air-vessel  present.  Pyloric  appendages,  when  present,  few.  Ova  comparatively  very  large.  A  silvery  lateral band. 

SYNOPSIS  OP  SPECIES. 

a.  Teeth  on  palate. 

1.  Atherina  pinguis,  D.  5-6  |  -j^,  A.  ̂ -^l^,  L.  1.  42-45.  East  coast  of  Africa,  seas  of  India,  Malay  Archi- 
pelago, and  beyond. 

2.  Atherina  Forshalii,  D.  5-6  |  ̂.^s,  A.  Tj-Ti^  L.  1.  40.  Red  Sea,  East  coast  of  Africa,  seas  of  India  to 
the  Malay  Archipelago. 

3.  Atherina  d'nodecimalis,  D.  5  ]  i,  A.  -jL,  L.  1.  35.     Ceylon  and  Malay  Archipelago. 
b.  No  palatine  teeth. 

4.  Atherina  melanostigma,  D.  5  |  iV,  A.  -jij,  L.  1.  37.     Madras. 

A.  Teeth  on  palate. 

1.    Atherina  pinguis. 
Atherina  hepsetus,  Forsk.  p.  69  (not  Linn.). 

Atherina  pinguis,  Lacep.  v,  p.  372,  pi.  xi,  f .  1 ;  Bleeker,  Act.  Soc.  Ned.  Ind.  viii,  and  Sumatra,  viii,  p.  24 ; 
Giinther,  Catal.  iii,  p.  399  ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  833. 

Atherina  affinis,  Benn.  Proc.  Zool.  Soc.  1831,  i,  p.  166. 
Atherina  pectaralis,  Cuv.  and  Val.  x,  p.  447. 

B.  vi,  D.  5-6  I  tt,  P.  16,  V.  1/5,  A.  -nr'Tir,  C.  17,  L.  1.  42-45,  L.  tr.  7,  Vert.  20/23. 

Length  of  head  4^  to  4f,  of  caudal  5i,  height  of  body  Sf  in  the  total  length.  Eyes— diameter  215  of 

length  of  bead,  1/2  a  diameter  from  end  of  snout,  and  1  apart.  The  width  of  the  head  equals  two-thirds  of  its 

length,  and  its  height  equals  its  length  excludincn  the  snout.  Upper  jaw  overlapping  the  lower  :  the  maxilla 

reaches  to  below  the  first  fourth  of  the  eye.  Tee^/i— distinct  in  the  jaws,  vomer,  and  palatines.  Ftns—the 

posterior  end  of  the  opercle  is  midway  between  the  snout  and  base  of  the  first  dorsal  fin.  Colours— the  silvery 
lateral  band  includes  the  whole  of  the  third  and  upper  quarter  of  the  fourth  rows  of  scales  :  a  blackish  mark  on 
the  upper  cdsje  of  the  eye,  also  on  posterior  end  of  the  pectoral  and  caudal  fins. 

"The "abdominal  and  caudal  portions  of  the  vertebral  column  are  nearly  of  equal  length  :  the  apophyses 
of  the  anterior  caudal  vertebrae  do  not  form  a  canal  for  the  air-bladder,  as  in  A.  hoyeri  and  other  species.' Gunther,  1.  c.  . 

Eahitot.—'EAsi  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  It  attains  at  least h\  inches  in  length. 
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2.    Atherina  Torskalii,  Plate  LXXI,  fig.  4. 

Atherina  Forskalii,  Riipp.  N.  W.  Fische,  p.  132,  t.  33,  f.  1 ;  Cantor,  Catal.  p.  103 ;  Jerdon,  M.  J.  L.  and 
Sc.  1851,  p.  140;  Giiuther,  Catal.  iii,  p.  397 ;  Day,  Fish.  Mai.  p.  135. 

Ko-re-dah,  Andam. 

B.  vi,  D.  5-6  I  ̂Jrs,  P.  17,  V.  1/5,  A.  tt-tt.  C  15,  L.  1.  40,  L.  tr.  6-7. 

Length  of  head  4^,  of  pectoral  8,  of  caudal  4  to  6,  height  of  body  6  to  6  j  in  the  total  length.  Eyes — 
diameter  2/5  of  length  of  head,  1/3  of  a  diameter  from  end  of  snout,  and  1  apart.  Height  of  head  equals  its 
length  excluding  the  snout,  whilst  its  width  is  slightly  less.  Abdominal  profile  more  convex  than  that  of  the 
back.  Cleft  of  mouth  oblique,  the  maxilla  reaches  to  below  the  first  third  of  the  eye  :  jaws  of  about  equal 
length  anteriorly,  or  the  lower  slightly  the  longer.  Two  or  three  large  pores  open  along  the  upper  margin  of 
the  opercle.  Teeth — distinct  in  jaws  and  on  vomer  and  palatines.  Fins — the  first  dorsal  commences  rather 
nearer  the  base  of  the  anal  than  that  of  the  ventral,  the  posterior  end  of  the  opercle  is  midway  between  the  end 
of  the  snout  and  the  base  of  the  first  dorsal  fin.  Pectoral  inserted  above  the  centre  of  the  depth  of  the  body : 

caudal  rather  deeply  lobed.  Scales — with  smooth  edges.  Colours — silvery,  with  the  upper  surface  of  the  head 
and  back  of  a  pale  sea-green,  with  numerous  fine  black  points  :  the  silvery  lateral  band  includes  the  whole 
of  the  third  and  the  upper  half  of  the  fourth  row  of  scales  :  cheeks  and  opercles  silvery  :  muzzle  and  lips 
blackish  :  edges  of  dorsal,  pectoral,  and  caudal  with  fine  black  spots. 

Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago.  It  only  reaches  to  a 
few  inches  in  length,  and  is  most  commonly  captured  on  the  shores  of  India  during  the  cold  season.  It  is  one 

of  several  genera,  some  species  of  which  are  indiscriminately  termed  "whitebait"  by  Europeans,  and  are dressed  for  the  breakfast  table. 

Jerdon  observes  "  Mottechi,  Tam.  sometimes  Motti  kola  Tcende." 

3.  Atherina  duodecimalis. 

Cuv.  and  Val.  x,  p.  458 ;  Bleeker,  Riouw.  p.  485 ;  Giinther,  Catal.  iii,  p.  400. 

B.  vi,  D.  5  I  1  P.  15,  V.  1/5,  A.  J-,  C.  17,  L.  1.  35. 

Length  of  head  4  to  4f,  of  pectoral  Sj,  of  caudal  5i,  height  of  body  5;-  in  the  total  length.  Eijes — • 
diameter  1/2  length  of  head,  l/2  diameter  from  end  of  snout,  and  3/4  apart.  Teeth — distinct.  MasUla  extends 
to  below  the  middle  of  the  orbit.  Fins — first  dorsal  commences  midway  between  the  base  of  the  ventral 
and  anal.  Anal  arises  anteiior  to  the  base  of  second  dorsal :  caudal  forked :  lower  lobe  the  longer.  Scales — 
cycloid.  Colours — silvery,  with  a  silver  band  along  the  third  row  of  the  scales,  and  a  green  band  above 
it :  no  black  dots  on  body  :  dorsal  and  caudal  fins  grayish. 

Habitat. — Ceylon  and  Malay  Archipelago,  to  at  least  3|-  inches  in  length. 

B.  No  j^alatine  teeth. 
4.  Atherina  melanostigma. 

B.  vi,  D.  5  1  Jj,  P.  15,  V.  1/5,  A.  ̂ \,  C.  17,  L.  L  37,  L.  tr.  7. 

Length  of  head  4j,  of  caudal  6i,  height  of  body  5|-  in  the  total  length.  Eijes — diameter  2/5  of  length  of 
head,  1/2  a  diameter  from  end  of  snout,  and  1  diameter  apart.  The  height  of  the  head  equals  its 
length  excluding  the  snout,  its  width  is  slightly  less.  Cleft  of  mouth  very  oblique,  the  maxilla  reaches  to  below 
the  front  edge  of  the  eye  :  the  lower  jaw  is  rather  broad  anteriorly  and  a  little  shorter  than  the  upper. 
Teeth — in  jaws  minute,  none  on  the  vomer  or  palate.  jPmis— dorsal  spines  feeble,  the  fin  commences  midway 
between  the  bases  of  the  ventral  and  anal,  the  hind  edge  of  the  opercle  is  half-way  between  the  snout  and 
the  base  of  the  dorsal  fin.  Scales — edges  a  little  rough,  16  rows  anterior  to  the  base  of  dorsal  fin. 
Colours — a  well-marked  silvery  band  is  confined  to  the  third  row  of  scales  :  there  are  many  fine  black  dots  along 
the  back,  especially  on  the  edges  of  the  scales,  and  a  few  in  the  lower  half  of  the  body.  Base  of  pectoral 
densely  dotted  with  black.  A  dark  spot  on  the  upper  edge  of  the  eye,  another  at  the  upper  edge  of  the  base 
of  the  caudal  fin,  which  is  also  dark  edged  posteriorly.  A  dark  line  along  the  scales  at  the  base  of  the 
anal  fin. 

Habitat. — Madras,  to  3  inches  in  length. 
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^16  ACANTHOPTERYGII. 

Family,  XXXIV— MUGILID^. 

Branchiostegals  from  four  to  six  :  pseudobranchiae.  Gill-openings  wide  :  gills  four.  Form  of  body- 
oblong,  compressed,  whilst  the  head  and  anterior  portion  may  be  depressed.  Eyes  lateral,  with  or  without 
adipose  lids.  Mouth  narrow  or  of  moderate  width.  Opercles  usually  unarmed.  Teeth  very  fine,  sometimes 
absent.  Two  dorsal  fins,  the  first  consisting  of  four  stiff  spines  :  anal  slightly  longer  than  the  second  dorsal : 

ventral  abdominal  and  suspended  from  an  elongated  shoulder  bone,  it  consists  of  one  spine  and  five  rays. 

Scales  cycloid,  rarely  ctenoid.     Lateral-line  absent.    Pyloric  appendages  generally  few.    Vertebra  24. 

In  the  marine  forms  of  mullets  the  scales  are  usually  cycloid  or  very  feebly  ctenoid,  but  in  those  species, 

M.  corsula,  M.  cascasia,  and  M.  HamiltotiH,  which  mostly  or  entirely  reside  in  fresh  water  the  scales  are  strongly 
ctenoid,  and  the  two  last  have  only  two  ciecal  appendages. 

These  fishes  are  extensively  distributed  throughout  the  seas  of  India,  some  ascending  tidal  rivers  or 

being  found  in  estuaries.  The  young,  as  a  rule,  appear  to  enter  large  rivers  and  such  congenial  places.  As 

regards  the  strictly  fresh-water  forms  they  seem  to  be  confined  to  the  larger  rivers,  as  the  Ganges,  Jumna,  and 
Irrawaddi. 

As  a  rule  these  fishes  in  their  fresh  state  are  esteemed  as  food  by  both  Europeans  and  natives,  they  are 

also  extensively  salted  and  sun-dried.  In  Canara  an  oljjection  was  raised  to  eating  them,  on  the  gi-ound  tliat their  heads  much  resembled  those  of  snakes. 

As  mullets  putrefy  very  rapidly  in  hot  climates,  especially  if  large,  tlie  wliole  of  their  bodies  become 

distended  witli  gases.*     This  appearance  may  be  persistent  if  the  fish  is  not  opened. 

Genus,  1 — MuGiL,  Artedi. 

Branchiostefjals  from  four  to  six  :  psmdohrancMcE.  Eyes  ivith  or  without  an  adipose  lid.  Mouth  more  or 

less  transverse,  icith  a  slialloio  cleft,  and  the  anterior  edge  of  the  mandible  sharp.  Teeth,  when  present,  minute. 

Pijloric  appendages  generally  few  (2-10).      Upper  portion  of  the  stomach  very  muscular. 

Fishes  of  this  genus  may  for  convenience  be  divided  into  those  which  possess,  or  are  deficient  in, 

adipose  eyelids.  In  some  the  second  dorsal  commences  opposite,  anterior  or  posterior  to  the  origin  of  the  anal, 

wlnlst  an  elongated  axillary  scale  may  be  present  or  absent.  Usually  fishes  in  this  genus  have  eight  or  nine 

branched  rays  in  the  anal  tin,  counting  the  last  divided  to  its  base  as  one,  but  in  some  species,  as  J/,  parsia, 
either  number  may  be  found. 

SYNOPSIS  OF  SPECIES. 

A.      Vt'ith  adipose  eyelids  well  developed. 
1.  Mugil  speigleri,  A.  f,  L.  l.f  40-42,  L.  tr.  11-12.  Broad  posterior  eyelid.  Head  4}  to  5,  height  of  body 

4f  to  5  in  the  total  length.  Eyes  2/7  of  length  of  head,  3/4  of  diameter  fi-om  end  of  snout.  Extremity 
of  maxilla  visible.  Anterior  fourth  of  anal  before  second  dorsal.  A  long  axillary  scale,  22  rows  before  dnrsal 

fin  :  twelfth  and  twenty-fifth  scales  of  lateral-line  correspond  to  origins  of  first  and  second  dorsal  fins.  Dark 
axillary  spot. 

2.  Miigll  cunnesius,  A.  f,  L.  1.  35,  L.  tr.  12.  Broad  posterior  eyelid.  Head  .5i  height  of  body  4}^  in  the 

total  length.  Eye  31  to  4  in  length  of  head,  2/3  of  a  diameter  from  end  of  snout.  Extremity  of  maxilla  just 
visible.  Anal  commences  rather  anterior  to  second  dorsal.  A  long  axillary  scale.  Eighteen  rows  before  dorsal 

fin  :  tenth  and  twentieth  scales  of  lateral-line  correspond  to  origins  of  first  and  second  dorsal  fins. 

3.  Miigil  oarinatus,  A.  |-,  L.  1.  34-36,  L.  tr.  11.  Broad  posterior  eyelid.  Head  4^  to  4^,  height  of  body 

5  to  51  in  the  total  length. '  Eyes  il  in  length  of  head,  1  diameter  from  end  of  snout.  Extremity  of  maxilla 

visible'.  Anal  commences  slightly  anterior  to  second  dorsal.  No  long  axillary  scale:  24  or  25  rows 
before  dorsal  fin  :  ninth  and  twenty-first  scales  of  lateral-line  correspond  to  origins  of  first  and  second  dorsal 
tins.     Base  of  pectoral  dark. 

4.  Miigil  2daHiceps,  A.  f,  L.  1.  33-35,  L.  tr.  11.  Broad  posterior  eyelid.  Head  4|  to  5,  height  of  body 

5|  to  6  in  the  total  length.  Ejes  6^  to  7  in  length  of  head,  I.l  diameters  from  end  of  snout.  End  of  maxilla 

visible.  Anal  commences  slightly  anterior  to  the  second  dorsal.  No  long  axillary  scale  :  20  rows  before  dorsal 

fin  :  tenth  and  twenty-first  scales  of  lateral-line  con-espond  to  origins  of  first  and  second  dorsal  fins.  A  dark 
line  along  each  row  of  scales. 

6.  Mucjil parsia,  A.  -g%,  L.  1.  34-35,  L.  tr.  11-12.     Broad  posterior  eyelid.     Head  5  to  5^,  height  of  body 

*  A  solution  of  carbolic  acid  added  to  the  spirit  appears  very  useful  in  partially  or  entirely  preventing  this, 
t  By  L.  1.  in  Mullets  is  meant  the  number  of  rows  of   scaler  from  the   a.\illa   to  the   base  of  the  caudal    fin,   as    no  true 

lateral-line  exists. 
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4i  to  41  in  the  total  length.  Eyes  3^  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout.  End 
of  maxilla  visible.  Anal  commences  slightly  anterior  to  the  second  dorsal.  No  long  axillary  scale,  21  or  22 
rows  before  dorsal  fin,  eleventh  and  twenty-second  scales  of  lateral-line  correspond  to  origins  of  first  and  second dorsal  fins. 

6.  Mtigil  belanah,  A.  |,  L.  1.  34-35,  L.  tr.  10.  Broad  posterior  eyelid.  Head  5i,  height  of  body  5i  in 
the  total  length.  Eyes  4|  in  length  of  head,  1  diameter  from  end  of  snout.  Extremity  of  maxilla  visible. 
Anal  commences  slightly  anterior  to  the  second  dorsal.  No  long  axillary  scale,  18  rows  before  dorsal  fin, 
eleventh  and  twentieth  scales  of  lateral-line  correspond  to  origins  of  first  and  second  dorsal  fins. 

7.  Mtigil  poicilus,  A.  a,  L.  1.  30-33,  L.  tr.  10-11.  Moderately  wide  posterior  eyelid.  Head  4f  to  5,  height 
of  body  5  in  the  total  length.  Eyes  3|  to  3f  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout!  Extremity 
of  maxilla  visible.  Anal  commences  slightly  anterior  to  second  dorsal.  No  long  axillary  scale,  20  to  22  rows 
before  dorsal  tin,  tenth  and  twentieth  scales  of  lateral-line  correspond  to  origins  of  first  and  second  dorsal  fins. 
Each  scale  with  a  black  depressed  spot  in  its  centre,  or  else  a  dark  band. 

8.  Mugil  Eelaartii,_A.  |,  L.  1.  33,  L.  tr.  10.  Broad  posterior  eyelid.  Head  5,  height  of  body  4|  to  5  in 
the  total  length.  Eyes  4  in  length  of  head,  nearly  1  diameter  from  end  of  snout.  Extremity  of  maxilla  visible. 
Anterior  1/3  of  anal  before  origin  of  second  dorsal.  A  long  axillary  scale,  19  rows  before  dorsal  fin,  tenth  and 
twentieth  scales  of  lateral-line  correspond  to  origins  of  first  and  second  dorsal  fins. 

9.  Mugil  Jerdoni,  A.  |,  L.  1.  31-32,  L.  tr.  10.  Broad  posterior  eyelid.  Head  5  to  5^,  height  of  body 
5_in  the  total  length.  Eyes  3|-  in  length  of  head,  1/2  a  diameter  from  end  of  snout.  Extremity  of  maxilla 
visible.  Anterior  1/2  of  anal  before  second  dorsal.  No  elongated  axillary  scale,  18  rows  before  dorsal  fin,  tenth 
and  nineteenth  scales  of  lateral-line  correspond  to  origins  of  first  and  second  dorsal  fins. 

10.  Mugil  Dussmnieri,  A.  |,  L.  1.  29-31,  L.  tr.  12.  Broad  posterior  eyelid.  Head  5  to  .5|-,  height  of  body 
4i  to  5  in  the  total  length.  Eyes  4  to  4i  in  length  of  head,  3/4  to  1  diameter  from  end  of  snout.  Teeth  in 
upper  jaw.  Extremity  of  maxilla  visible.  Anterior  1/2  of  anal  before  origin  of  second  dorsal.  No  lono-  axillarv 
scale,  18  rows  before  dorsal  fin,  ninth  and  twentieth  scales  of  lateral-line  correspond  to  origins  of  first  and second  dorsal  fins. 

11.  Mugil  subviridis,  A.  |,  L.  1.  30,  L.  tr.  11.  Broad  posterior  eyelid.  Head  5,  heiglit  of  body  4f  in  the 
total  length.  Eye.s  4  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout.  No  teeth  in  jaws.  Extremity  of 
maxilla  visible.  Anterior  1/2  of  anal  before  origin  of  second  dorsal.  No  long  axillary  scale,  20  rows  before 
dorsal  fin,  tenth  and  twentieth  scales  of  lateral-line  correspond  to  origins  of  first  and  second  dorsal  fins. 

12.  Mugil  oeur,  A.  |,  L.  1.  42-44,  L.  tr.  14.  Broad  anterior  and  posterior  eyelids.  Head  4^  to  4f,  height 

of  body  6|  to  Sf  in  the  total  length.  Eyes  4j  in  length  of  head,  1  diameter  from  end  of  snout. '  Extremity  of maxilla  scarcely  ̂ dsible.  Anal  commences  opposite  origin  of  second  dorsal.  A  long  axillary  scale,  23  rows 
before  dorsal  fin,  twelfth  and  twenty-fifth  scales  of  the  lateral-line  correspond  to  origins  of  first  and  second 
dorsal  fins.     An  oblique  blue  band  over  the  base  of  the  pectoral  fin. 

B.  No  adipose  eyelids. 

13.  Mugil  corsnla,  A.  f ,  L.  1.  48-52,  L.  tr.  15.  Head  4^  to  4|,  Iieight  of  body  6  to  61  in  the  total  length. 
Eyes  elevated,  1/7  in  length  of  head,  1  diameter  from  end  of  snout.  Extremity  of  maxilla  visible.  Anal  about 
1/2  in  front  of  origin  of  second  dorsal.  No  long  axillary  scale,  28  rows  before  dorsal  fin,  sixteenth  and  thirty- 
fourth  rows  of  the  lateral-line  correspond  to  the  origins  of  first  and  second  dorsal  fins.     Ascends  rivers. 

14.  Mugil  HamiUonii,  A.  f,  L.  1.  44,  L.  tr.  18.  Head  4^  to  4i,  height  of  body  4^  to  5  in  the  total 
length.  Eyes  3^-  to  4  in  length  of  head,  1  diameter  from  end  of  snout.  Opercle  with  a  spine.  Extremity  of 
maxilla  visible.  Anal  with  its  first  third  before  the  origin  of  the  second  dorsal.  No  long  axillary  scale, 
34  rows  before  dorsal  fin,  seventeenth  scale  of  the  lateral-Une  corresponds  to  the  origin  of  the  first  dorsal  fin! Fresh  waters  of  Burma. 

15.  Mugil  seheli,  A.  |,  L.  1.  42-43,  L.  tr.  13-14.  Head  4f  to  5,  height  of  body  4f  to  5^  in  the  total 
length.  Eyes  3^  to  4  in  length  of  head,  1/2  a  diameter  from  end  of  snout.  Extremity  of  niaxilla  usually 
concealed.  Anal  commences  slightly  before  the  second  dorsal.  A  long  axillary  scale,  21  or  22  rows  before  the 
dorsal  fin,  twelfth  and  twenty-fourth  scales  of  lateral-Une  correspond  to  the  origins  of  first  and  second dorsal  fins. 

16.  Mugil  crenilabris,  A.  f,  L.  1.  41,  L.  tr.  13.  Head  4f  to  6,  height  of  body  4f  to  5  in  tlie  total  length. 
Eyes  3i  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout.  Lips  thick,  ci-cnulated.  Anal  commences 
opposite  the  second  dorsal.  No  long  axillary  scale,  20  rows  before  dorsal  fin,  thu-teenth  and  twenty-fourth  scales 
of  lateral-line  coiTcspond  to  origins  of  first  and  second  dorsal  fins.     A  black  spot  in  axilla. 

17.  Mugil  cascasia,  A.  ̂ ^^,  L.  1.  36-39,  L.  tr.  16-18.  Head  4^,  height  of  body  U  to  SJ  in  the  total 

length.  Eyes  3^-  to  4  in  length  of  head,  3/4  to  1  diameter  from  end  of  snout.  Anal"  commences  under  origin of  second  dorsal.  No  long  axillary  scale,  16  rows  before  dorsal  fin,  seventh  and  twenty-fourth  scales  of  lateral- 
line  correspond  to  origins  of  first  and  second  dorsal  fins.  Rivers  of  Eastern  Bengal,  and  N.  W.  Provinces,  also Assam. 

18.  Mugil  ccf^ruleo-maculatus,  A.  |,  L.  1.  38,  L.  tr.  12.  Head  5  to  5f ,  height  of  body  4^  to  4f  in  the  total 
length.  Eyes  4  in  length  of  head,  1  diameter  fi-om  end  of  snout.  Anal  commences  under  origin  of  second 
dorsal.  A  long  axillary  scale,  21  rows  before  dorsal  fin,  twelfth  and  twenty-fourth  of  lateral-line  correspond  to 
origins  of  first  and  second  dorsal  fins.     A  dark  axillary  spot. 
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19.  Mitgil  amantlu.f,  A.  i,  L.  1.  36,  L.  tr.  12.  Head  4^,  height  of  body  4^  in  the  total  Icnpth.  Eyes 
4  in  k'noth  of  head,  1  diameter  from  end  of  snout.  Anal  commences  slightly  in  advance  of  second  dorsal.  No 
long  axillary  scale,  18  rows  before  dorsal  fin,  eleventh  and  twenty-foui'th  of  lateral-line  coiTcspond  to  orig-ins  of first  and  second  dorsal  tins. 

20.  Miigil  labiosus,  A.  |,  L.  1.  36,  L.  tr.  11-12.  Head  4'-  to  .5.  height  of  body  4^  in  the  total  length. 
Eyes  3  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout.  Lips  thick,  crenulated  along  their  free  edges. 
Anal  with  its  first  half  before  the  second  dorsal.  No  elongated  scale  in  axilla,  twelfth  and  twenty-fouj-th  of 
lateral-line  correspond  to  origins  of  first  and  second  dorsal  fins.     A  dark  spot  at  base  of  pectoral  fin. 

21.  Mugil  Borneensis,  A.  |,  L.  1.  34,  L.  tr.  11.  Head  4|,  height  of  body  4^  to  4f  in  the  total  length. 
Eyes  3|  to  4  in  the  length  of  head,  1  diameter  from  end  of  snout.  Anterior  third  of  anal  before  origin  of  second 
dorsal.  A  short  angular  scale  in  axilla,  21  rows  before  dorsal  fin,  eleventh  and  twenty-third  of  lateral-line 
correspond  to  the  origins  of  the  first  and  second  dorsal  tins. 

22.  Mugil  olivaceus,  A.  a,  L.  1.  34,  L.  tr.  11.  Head  5^,  height  of  body  4f  in  the  total  length.  Eyes 
4  in  length  of  head,  nearly  1  diameter  from  end  of  snout.  Anterior  3/4  of  anal  before  origin  of  second  dorsal. 
A  short  angular  scale  in  axilla,  21  rows  before  dorsal  tin,  eleventh  and  twenty-second  of  lateral-line  coiTcspond 
to  origins  of  first  and  second  dorsal  fins. 

23.  Mugil  Buchanani,  A.  a,  L.  1.  34-3.5,  L.  tr.  12.  Head  4j,  height  of  body  4f  in  the  total  length.  Eyes 
4  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout.  End  of  the  maxilla  not  visible.  Anal  commences 

l)elow  the  origin  of  the  second  doi'sal.  A  short  angular  scale  in  axilla,  19  rows  before  dorsal  fin,  eighth  and 
nineteenth  scale  of  lateral-line  correspond  to  the  origins  of  the  two  dorsal  fins.     A  dark  axillary  spot. 

24.  Mugil  Troschellii,  A.  f ,  L.  1.  31-33,  L.  tr.  11.  Head  4|  to  6,  height  of  body  4f  to  6  in  the  total  length. 

Eyes  '31  in  length  of  head,  1  diameter  from  end  of  snout.  Anterior  thii-d  of  anal  before  the  origin  of  the  second 
dorsal.  A  short  angular  scale  in  axilla,  18  or  19  rows  before  the  dorsal  fin,  ninth  and  nineteenth  rows  of  the 
lateral-line  correspond  to  the  origins  of  first  and  second  dorsal  fins.     A  darkish  spot  in  axiUa. 

25.  Mugil  oligolepis,  A.  f,  L.  1.  26-28.  Head  4f,  height  of  body  3t  in  the  total  length.  Eyes  3i  in 
length  of  head,  1  diameter  from  end  of  snout.  First  third  of  anal  before  the  origin  of  the  second  dorsal.  No 
elongated  axillary  scale,  17  rows  before  the  dorsal  fin,  ninth  and  seventeenth  scales  of  the  lateral-line  correspond 
to  the  origins  of  the  first  and  second  dorsal  fins. 

26.  Mugil  Waigiensis,  A.  |,  L.  1.  26-27.  Head  4|  to  5,  height  of  body  5  to  5|-  in  the  total  length.  Eyes 
4j  to  4i-  in  length  of  head,  1  to  IJ-  diameters  from  end  of  snout.  Eirst  third  of  anal  before  the  origin  of  the 
second  dorsal.  No  elongated  axillary  scale,  1.5  or  16  rows  before  the  dorsal  fin,  eighth  and  seventeenth  of  the 
lateral-line  correspond  to  the  origins  of  the  first  and  second  dorsal  fins.     Most  of  the  fins  deep  black. 

1.    Mugil  speigleri,  Plate  LXXIV,  fig.  1. 

Bleeker,  Nat.  Tijds.  Ned.  Ind.  xvi,  p.  27'.',  and  Act.  Soc.  Sc.  Ned.  Ind.  vi,  Borneo,  xiii,  p.  58;  Ciinther, 
Catal.  iii,  p.  436. 

/Mugil  axillaris,  Kner,  Novara  Fische,  p.  227. 
Mugil  suppositus,  Day,  Fish.  Malabar,  p.  143  (not  Giinther). 

B.  vi,  D.  4|,  P.  16,  V.  1/5,  A.  I,  C.  14,  L.  1.  40-42,  L.  tr.  11-12,  Ca;c.  pyl.  vi. 

Length  of  head  4f  to  5,  of  caudal  5^,  height  of  body  4|-  to  5  in  the  total  length.  Eye — with  a  broad 
posterior  and  a  moderately  wide  anterior  adipose  lid,  the  former  covering  two-thirds  of  the  width  of  the  iris, 
diameter  of  eye  2/7  of  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  If  apart.  The  width  of  the 
head  equals  2/3  of  its  length.  Interorbital  space  rather  convex  and  equal  to  about  half  the  length  of  the  head. 
Preorbital  scaled,  curved,  not  emarginate  and  very  finely  serrated  at  its  outer  extremity  :  the  end  of  the 
maxilla  uncovered.  The  mandibles  meet  at  an  acute  angle,  are  not  notched,  but  end  in  a  knob  which  is 
received  into  a  corresponding  depression  in  the  upper  jaw.  Uncovered  space  below  the  chin  long,  narrow,  and 
pointed.  Uppier  lip  rather  thick,  oblique,  and  forming  part  of  the  end  of  the  snout  :  a  deep  transverse  groove 
before  the  vomer.  Teeth — a  few  minute  ones  in  the  lower  jaw.  Fins — dorsal  spines  w-eak,  the  fin  commences 
midway  between  the  base  of  the  caudal  tin  and  end  of  snout,  or  slightly  nearer  to  the  latter,  its  first  spine 
strongest,  equal  to  half  the  length  of  the  head,  but  not  quite  so  high  as  the  second  dorsal,  which  latter  is 
emarginate  superiorly  and  covered  with  fine  scales,  its  base  is  nearly  as  long  as  its  height.  Pectoral  situated 
above  the  centre  of  the  depth  of  the  body,  and  nearly  or  quite  as  long  as  the  head.  Ventral  arises  on  a  vertical 

line,  midway  between  the  bases  of  the  pectoi'al  and  first  dorsal  fins.  Anal  rather  higher  than  the  second  dorsal, 
its  anterior  fovirth  is  vertically  before  that  tin,  its  base  is  nearly  as  long  as  its  anterior  portion  is  high,  its  lower 
edge  concave,  third  anal  spine  1/3  the  length  of  the  head,  and  1/4  longer  than  the  second.  Caudal  lunated. 
Scales — cycloid,  rounded  jiosteriorly,  many  fine  ones  over  soft  dorsal,  anal,  and  basal  half  of  the  caudal 
tins.  A  long,  pointed,  axillary  scale,  one  also  at  first  dorsal  and  ventral,  22  rows  between  snout  and  base  of 
first  dorsal  tin,  the  tirst  and  second  dorsals  arise  above  the  twellth  and  twenty-fifth  scales  of  the  lateral-line. 
Free  portion  of  the  tail  in  its  least  depth  equals  half  the  length  of  the  head.  Colours — grayish  along  the  back, 
sOvery  in  the  lower  two-thirds  of  the  body,  sides  of  the  head  golden  :  tips  of  both  dorsals  blackish  :  extremity 
of  caudal  gray  :  a  dark  spot  at  the  upper  edge  of  the  base  of  the  pectoral. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.  The  specimen  figured  (life -size)  is  from 
Bombay. 
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2.  Mugil  cunnesius,  Plate  LXXIV,  fig.  3. 

Mugil  Jcurmesee,  Russell,  Fisli.  Vizag.  ii,  p.  65,  pi.  181. 
Mmjil  cunnesius,  Cuv.  and  Val.  xi,  p.  114  (?  Riipp.  N.  W.  Fische,  p.  131)  ;   (Cantor,  Catal.  p.  100,  not  syn.)  ; 

Bleeker,  Banka,  p.  454,  and  Sumatra,  p.  8 ;  (Giinther,  Catal.  iii,  p.  434,  not  .syn.). 
?  Mugil  squamipinnis,  Swainson,  Fishes,  ii,  p.  414. 
Mugil  longimanus,  Giinther,  Catal.  iii,  p.  428. 
Mugil  engeli,  Day,  Fish.  Malabar,  p.  139  (not  Bleeker). 

B.  vi,  D.  4  I  i,  P.  16,  V.  1/5,  A.  |,  C.  14,  L.  1.  33-35,  L.  tr.  12. 

Length,  of  head  5j  to  6J,  of  caudal  h^,  height  of  body  4^  in  the  total  length.  Eye — -with  a  broad  posterior 
adipose  Ud  reaching  2/3  across  the  ii-is,  also  a  nai-row  anterior  one,  diameter  2/7  to  1/4  of  length  of  head,  2/3  of 
a  diameter  fi'om  end  of  snout,  and  1-^-  apart.  Width  of  head  equals  its  length  behind  the  front  edge  or  middle 
of  the  eye,  and  its  height  is  about  the  same.  Preorbital  bent  not  notched,  finely  serrated  inferiorly 
and  denticulated  at  its  extremity,  the  end  of  the  maxilla  is  entirely  concealed  or  just  visible,  the  depth  of  the 
cleft  of  the  mouth  equals  half  the  width  of  the  gape.  Mandibles  meet  at  an  acute  angle,  where  tliey  are  notched 
upper  lip  thin  and  placed  obliquely  so  that  it  does  not  form  a  poi'tion  of  the  end  of  the  snout.  Uncovered 
space  below  the  chin  naiTow  and  lanceolate.  Teei/i!— minute  in  both  jaws.  Fins — first  dorsal  commences 
rather  nearer  the  snout  than  the  base  of  the  caudal,  its  spines  are  moderately  strong  and  equal  the  leno-th  of  the 
head  behind  the  middle  of  the  eyes,  but  are  not  quite  so  high  as  the  second  dorsal  fin.  Second  dorsal 

commences  over  the  commencement  of  the  second-third  of  the  anal,  the  length  of  its  base  equals  2/3 
of  its  height.  Pectoral  arises  above  the  middle  of  the  depth  of  the  body  and  is  as  long  as  the  head.  Anal  as 
high  as  the  second  dorsal,  and  1/4  higher  than  long  at  its  base,  third  anal  spine  nearly  half  as  long 
as  the  head.  Caudal  lunated.  Scales — 18  rows  between  the  snout  and  base  of  first  dorsal  fin,  the  tenth  and 
twentieth  of  the  lateral-line  correspond  with  the  origins  of  the  two  dorsal  fins.  Scales  on  preorbital, 
second  dorsal,  anal,  and  caudal  fins :  an  elongated  axillary  scale  well-developed.  The  least  depth  of  the  free 
portion  of  the  tail  equals  4/7  of  the  length  of  the  head.  Colours — silvery,  darkest  above,  with  a  dark  spot  in the  axilla. 

I  have  specimens  from  Orissa  slightly  differing  in  that  the  eye  is  1  diameter  from  the  end  of  snout,  and 
the  upper  lip  forms  the  end  of  the  profile. 

Habitat. — Red  Sea,  seas  of  India,  to  the  Malay  Archipelago  and  beyond.     The  one  figured  (life-size)  is 
from  Bombay.     It  attains  a  large  size. 

3.  Mugil  carinatus,  Plate  LXXIV,  fig.  2. 

(Ehrenb.)  Cuv.  and  Val.  xi,  p.  148  ;  Day,  Fish.  Malabar,  p.  145. 

B.  vi,  D.  4  I  1,  P.  1.5,  V.  1/5,  A.  |,  C.  14,  L.  1.  34-36,  L.  tr.  11. 

Length  of  head  4j  to  4^,  of  caudal  4|  to  6i,  height  of  body  5  to  5i  in  the  total  length.  Eye — with  a  ' 
broad  posterior  adipose  lid  nearly  reaching  the  pupil,  and  a  narrower  anterior  one,  diameter  4i  in  the  lenoth 

of  head,  1  diameter  from  end  of  snout,  and  1^  apart :  the  interorbital  space  nearly  flat  and  equal  to 
nearly  1/3  of  the  length  of  the  head.  Width  of  head  equals  its  length  behind  the  eye.  Preorbital  scaleless, 
moderately  bent  and  serrated  along  the  last  portion  of  its  inferior  and  hind  edges,  the  end  of  the  maxilla 
uncovered.  Ends  of  the  mandibles  form  an  acute  angle  which  is  unnotehed,  and  inferiorly  havino-  the 
origin  of  a  large  gland  on  either  side  :  uncovered  space  below  the  chin  of  moderate  width,  rather  rounded 

anteriorly  and  pointed  postei'iorly.  Upper  lip  rather  thick  and  forms  the  end  of  the  snout.  A  transverse 
groove  before  the  vomer.  Teeth — distinct  in  the  upper  jaw,  none  in  the  lower.  Fwis— dorsal  spines  weak,  and 
of  about  equal  strength,  the  fin  commences  very  sliglitly  nearer  the  snout  than  the  base  of  the  caudal  fin,  the  first 
dorsal  spine  equals  the  length  of  the  head  behind  the  eye,  and  is  one-third  higher  than  the  second 
dorsal  fin,  which  latter  is  emarginate  and  one-third  higher  than  long  at  its  base.  Pectoral  as  long  as  the  head 
behind  the  middle  of  the  eye.  Ventral  arises  on  a  vertical  line  midway  between  the  bases  of  the  pectoral  and 
first  dorsal  fins.  Anal  as  high  as  the  spinous  dorsal  and  1/3  higher  than  long  at  its  base,  it  commences  slio-htly 
before  that  fin  :  third  anal  spine  2/7  of  the  length  of  the  head  and  1/4  longer  than  the  second.  Caudal 
lunated.  Scales — 24  or  25  rows  between  the  first  dorsal  fin  and  the  snout,  the  first  and  second  dorsal  fins 
arise  above  the  ninth  and  twenty-first  scales  of  the  lateral  line  :  some  fine  ones  over  the  front  portion  of  the 
soft  dorsal  and  anal  fins,  no  enlarged  one  in  the  axilla.  The  scales  from  the  base  of  the  first  dorsal  fin 

to  the  occiput  form  a  short  of  keeled  ridge.  Free  poi'tion  of  the  tail  equal  to  2/5  of  the  length  of  the  head. 
Colours — grayish  above,  silvery  on  the  sides  and  below,  cheeks  golden,  numerous  fine  black  spots  on  the  head, 
both  dorsals  and  caudal  fins,  base  of  pectoral  also  with  some  spots. 

In  one  of  the  type  specimens  the  length  of  the  caudal  fin  is  4i,  height  of  body  4}  in  the  total  leno-th. 
Habitat. — Red  Sea  and  seas  of  India.     The  one  figured  (life-size)  is  from  Bombay. 
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4.     Mugil  planiceps. 

Mugil  cephalus  ?  Ham.  Bucli.  Fish.  Ganges,  pp.  219,  381. 
Miiifil  fliimcefs,  Cuv.  and  Val.  xi,  p.  122;  Bleeker,  Beng.  en  Hind.  p.  101  ;  Giinther,  Catal.  iii,  p.  428  ; 

Kuer,  Novara  Fische,  p.  225. 
Mugil  cephalotus,  Cantor,  Catal.  p.  95. 
M-urjil  Dussumieri,  Bleeker,  Java,  iv,  p.  339. 
Bangon,  Beng. 

B.  vi,  D.  4  I  I,  P.  17,  V.  1/5,  A.  |,  C.  17,  L.  1.  33-35,  L.  tr.  11,  Csec.  pyl.  v. 

Length  of  head  4|  to  5,  of  caudal  5^-,  height  of  body  5^  to  6  in  the  total  length.  Eije — with  a  wide 
jiosterior  adipose  lid  almost  extending  to  the  pupil,  and  a  narrow  anterior  one,  diameter  Gi  to  7  in 
the  length  of  the  head,  \\  diameters  from  end  of  snout,  and  nearly  3  apart.  Interorbital  space  flat,  and  its  width 
equal  to  a  little  more  than  half  the  length  of  the  head  excluding  the  snout.  Height  of  head  not  so 
long  as  its  postorbital  portion,  whilst  its  width  equals  its  length  behind  the  middle  of  the  eyes,  or  even  of  its 
entire  length  in  large  specimens.  Head  flattened  superiorly :  the  depth  of  the  cleft  of  the  mouth  equals  half 
the  width  of  its  gape.  The  upper  lip  forms  the  end  of  the  snout.  The  end  of  the  maxiUa  is  not  hidden  by  the 
preorbital,  which  last  is  bent  but  not  notched,  serrated  along  its  lower  and  posterior  borders.  Uncovered  space 
<3n  chin  long,  cuneiform  above,  pointed  behind.  Teeth — in  the  upper  jaw  minute.  Fins — dorsal  spines  strong, 
the  fin  commences  midway  between  the  front  edge  of  the  eye  and  the  base  of  the  caudal  fin,  its  origin 
corresponds  to  the  tenth  scale  of  the  lateral-line,  the  height  of  the  spines  is  2/3  of  that  of  the  body,  and  equal 
the  height  of  the  second  dorsal.  Pectoral  extends  to  the  eighth  scale  of  the  lateral-line,  its  root  is  in 
the  middle  of  the  depth  of  the  body.  The  first  three  anal  rays  are  on  the  vertical  before  the  second  dorsal  fin. 
Caudal  emarginate.     Scales — 20  rows  between  the  snout  and  base  of  first  dorsal  fin  :  the  tenth  and  twenty-first 

Stomach  and  CjECAL  Appendages,  small  Intestine  turned  upwards. 

scales  of  the  lateral-line  correspond  to  the  origin  of  the  first  and  second  dorsal  fins  :  no  enlarged  axillary  one  : 
small  ones  present  on  the  vertical  fins.  Cffical  appendages  five,  as  shown  in  the  woodcut.  Free  portion  of  the 
tail  in  its  least  depth  equals  2^  in  the  length  of  the  head.  Colours — greenish-brown  superiorly,  wdth  a  dark  line 
along  each  row  of  scales. 

Habitat. — Seas,  estuaries,  and  tidal  rivers  of  India  to  the  Malay  Archipelago  and  China.  It  attains  at 
least  a  foot-and-a-half  in  length.     It  is  common  in  the  Hooghly  at  Calcutta. 

5.    Mugil  parsia,  Plate  LXXV,  fig.  2. 

Ham.  Buch.  Fish.  Ganges,  pp.  215,  380,  pi.  xvii,f.  71 ;  Cuv.  and  Val.  vi,  p.  144;  (Bleeker,  Nat.  Tij.  Ned. 
Ind.  1852,  p.  166  not  Syn.) ;  Giinther,  Catal.  iii,  p.  426 ;  Day,  Fish.  Malabar,  p.  142. 

Mugil  Cantoris,  Bleeker,  Beng.  en  Hind.  p.  100  ;  Giinther,  Catal.  iii,  p.  430 ;  (?  Kner,  Novara  Fische, 
p.  225). 

Tarui,  Beng. 

B.  vi,  D.  4  I  I,  P.  14,  V.  1/5,  A.  J^,  C.  14,  L.  1.  34-35,  L.  tr.  11-12,  Cajc.  pyl.  v. 

Length  of  head  5  to  5^,  of  caudal  6,  height  of  body  from  4J  to  4^  in  the  total  length.  Eije — with  a 
well  developed  posterior  adipose  lid  extending  two-thirds  of  the  distance  across  the  iris,  diameter  of  eyes 
2/7  of  length  of  tbe  head,  3/4  of  a  diameter  from  end  of  snout,  and  1|-  apart.  Height  of  the  head  almost  equals 
its  length,  its  width  equals  its  length  behind  anterior  third  of  the  eye.  Upper  surface  of  head  slightly 
convex,  snout  rather  depressed,  upper  lip  thin  and  placed  obliquely,  so  that  only  its  central  portion  forms  part 
of   the  end  of  the  snout.     Preorbital  bent  not  notched,  serrated,  and  does  not  quite  conceal  the  end  of  the 
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maxilla.  Mandibular  angle  somewhat  olstuse,  the  cleft  of  the  mouth  equalling  half  the  width  of  the  gape 

Uncovered  space  on  chin  very  narrow,  lanceolate.  A  .shallow  groove  before  the  vomer.  Teetli — visible  in  the 
upper  jaw.  Fins — the  first  dorsal  commences  midway  between  the  snout  and  the  base  of  the  caudal, 
its  first  two  spines,  which  are  not  very  strong,  are  of  about  the  same  length,  and  equal  the  length  of  head  behind 
the  posterior  third  of  the  orbit.  Second  dorsal  1/3  higher  than  its  base  is  long,  its  origin  is  a  little  posterior  to 
that  of  the  anal.  Pectoral  as  long  as  the  head  excluding  the  snout,  and  reaching  to  the  eleventh  or  twelfth 
scale  of  the  lateral-line,  third  anal  spine  3/7  of  the  length  of  the  head.  Scales — each  with  distinct  longitudinal 
lines,  rather  angular  and  slightly  ctenoid,  21  or  22  rows  between  the  snout  and  base  of  first  dorsal  fin  ;  the 
eleventh  and  twenty-second  scales  of  the  lateral-line  correspond  to  the  origin  of  the  first  and  second 
dorsal  fins  :  no  elongated  axillary  one,  some  fine  ones  over  the  second  dorsal  and  anal  fins.  Free  portion  of 
the  tail  at  its  least  depth  equals  the  length  of  the  head  behind  the  middle  of  the  eye.  Colours— a.  golden 
spot  on  the  upper  portion  of  the  opercles,  sometimes  dark  in  the  axilla,  a  narrow  dark  edge  to  both 
dorsal  fins,  most  distinct  in  the  second  :  caudal  with  a  yellowish  base  and  dark  extremity. 

Habitat. — Seas  and  estaaries  of  India  :  attaiuing  5  or  6  inches  in  length.  The  one  figured  (life-size)  is 
from  the  Hooghly  at  Calcutta. 

6.  Mugil  belanak,  Plate  LXXIV,  fig.  5. 

Bleeker,  Java,  iv,  p.  337;  Giinther,  Catal.  iii,  p.  427. 

B.  vi,  D.  4  I  i,  P.  15,  V.  1/5,  A.  f ,  C.  16,  L.  1.  34-35,  L.  tr.  10. 

Length  of  head  5|-,  of  caudal  6,  height  of  body  5^  in  the  total  length.  Eije — with  a  broad  posterior 
eyelid  which  reaches  half  way  across  the  iris,  diameter  of  eye  2/9  of  length  of  head,  1  diameter  fi-om  end  of 
snout,  and  2  apart.  Interorbital  space  slightly  convex,  and  equal  to  2^  in  the  length  of  the  head.  Width  of 
the  head  equals  its  length  behind  the  middle  of  the  eye,  its  height  equals  its  width.  Preorbital  deeply  notched, 
serrated  both  inferiorly  and  posteriorly,  the  end  of  the  maxilla  is  uncovered.  The  mandibles  meet  at  rather  an 
acute  angle,  where  they  are  notched  :  uncovered  space  at  chin  rapidly  narrows  posteriorly,  rounded  anteriorly. 
Upper  lip  of  moderate  thickness,  its  upper  portion  forms  part  of  the  end  of  the  snout.  A  groove  before  the 
vomer.  Cleft  of  mouth  equals  half  of  its  width.  Teeth — distinct  in  the  upper  jaw.  Fins — dorsal  spines  strong, 
the  fin  arises  midway  between  the  end  of  the  snout  and  the  base  of  the  caudal,  its  second  spine  the  longest 
and  equal  to  half  the  height  of  the  body,  but  1/4  shorter  than  the  height  of  the  second  dorsal  fin,  which  latter 
commences  slightly  behind  the  anterior  origin  of  the  anal,  both  densely  scaled.  Pectoral  as  long  as  the  head 
behind  the  middle  of  the  eye.  Third  anal  spine  equals  1/3  of  the  length  of  the  head.  Scales — 18  rows  between 
snout  and  origin  of  first  dorsal  fin  :  first  and  second  dorsal  fins  arise  respectively  above  the  eleventh  and 
twentieth  scales  of  the  lateral-line.  No  enlarged  axillary  scale.  Free  portion  of  tail  equals  the  length  of  the 
head  behind  the  middle  of  the  eye.     Colours — silvery,  darkest  along  the  back. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.     The  specimen  figured  (life-size)  is  from  Bombay. 

7.  Mugil  poicilus,  Plate  LXXV,  fig.  4. 

Day,  Proc.  Zool.  Soc.  1865,  p.  33,  and  Fish.  Malabar,  p.  140,  pi.  ix. 
Mugil  cunnumboo,  Day,  Fish.  Malabar,  p.  141. 

B.  vi,  D.  4  I  i,  P.  15,  V.  1/5,  A.  |,  C.  14,  L.  1.  30-33,  L.  tr.  10-11,  Csec.  pyl.  v. 

Length  of  head  4|  to  5,  of  pectoral  7,  of  caudal  5  to  5|,  height  of  body  5  in  the  total  length.  Eye — 
with  a  moderately  broad  posterior  adipose  lid  and  a  narrow  anterior  one,  diameter  3^  to  3f  in  length  of 

head,  3/4  of  a  diameter  from  end  of  snout,  and  1-^  to  If  apart.  Width  of  the  head  equals  its  height, 
and  its  length  behind  the  middle  of  the  eyes.  Interorbital  space  nearly  flat.  The  anterior  portion  of 
the  snout  is  formed  by  the  upper  lip  which  is  thin.  The  depth  of  the  cleft  of  the  mouth  equals  half  the 
extent  of  the  gape.  Extremity  of  the  maxilla  not  concealed  by  the  pireorbital  which  is  scaled,  angularly 

bent  and  sen-ated.  Uncovered  space  on  chin,  elongated  and  tongue-shaped.  A  transverse  groove  in  front 
of  vomer.  Teeth — fine  ones  in  the  upper  jaw,  minute  in  the  lower.  Fins — the  first  doi'sal  commences 
above  the  tenth  scale  of  the  lateral-line,  has  from  20  to  22  rows  between  it  and  the  snout,  and  is  somewhat 
nearer  the  base  of  the  caudal  than  the  end  of  the  snout,  its  spines  are  strong,  as  long  as  the  head  behind  the 
eyes,  and  1/8  higher  than  the  rays  of  the  second  dorsal.  Second  dorsal  commences  slightly  behind  the  origin  of 
the  anal,  above  the  twentieth  scale  of  the  lateral-line,  and  is  one-third  higher  than  long  at  its  base.  Caudal 
emarginate.  Scales — slightly  ctenoid,  no  elongated  one  in  the  axilla,  or  along  the  base  of  the  first  dorsal  fin, 
fine  ones  over  second  dorsal,  ̂ nal,  and  caudal  fins.  The  least  depth  of  the  free  portion  of  the  tail  equals  the 
length  of  the  head  behind  the  eyes.  Colours — grayish,  shot  with  purple  and  silver,  becoming  lighter  on  the 
sides  and  below,  each  scale  has  usually  a  deep  central  black  spot :  fins  stained  with  gray. 

M.  cunnumboo  is  the  same  fish,  but  without  the  black  spots,  having  instead  brownish  stripes  along  each 
row  of  scales,  it  is  the  adult  form,  but  in  some  of  my  specimens  two-thirds  grown,  a  very  few  black  spots  are 

apparent. 
Habitat. — Bombay  and  the  Western  coast  of  India,  more  especially  in  the  cold  months.  The  one  figured 

(life-size)  is  from  Bombay.     It  attains  at  least  2  feet  in  leng-th. 
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8.     Mugil  Kelaartii,  Plato  LXXV,  fig.  1. 
Gunther,  Catal.  iii,  p.  429. 

B.  vi,  D.  4  I  i,  P.  15,  V.  1/5,  A.  |,  C.  17,  L.  1.  33,  L.  tr.  10. 

Length  of  head  5,  of  caudal  5^,  height  of  body  4^  to  5  in  the  total  length.  Eye — with  a  broad  posterior 
adipose  hd  nearly  reaching  the  pupil,  and  a  narrow  anterior  one,  diameter  of  eye  1/4  of  length  of  head,  nearly 
1  diameter  from  end  of  snout,  and  If  apart.  The  width  of  the  head  equals  its  length  behind  the  middle  of  the 
eyes,  and  its  height  equals  its  length  excluding  the  snout.  luterorbital  space  convex  and  its  width  equals  3/7 
of  the  length  of  the  head.  Profile  from  occiput  to  snout  rather  convex.  Preorbital  bent,  having  a  slight  notch, 
serrated  iiiferiorly  and  posteriorly,  and  leaving  the  extremity  of  the  bent  maxilla  visible.  Upper  lip  rather  thin, 
placed  obUqucly  so  that  it  does  not  form  a  portion  of  the  anterior  edge  of  the  snout.  Mandibles  meet  at  a  right 
angle,  are  notched  at  their  extremity,  and  have  a  knob  above  the  symphysis.  The  extent  of  the  cleft  equals 
half  the  width  of  the  gape.  Uncovered  portion  of  the  chin  long,  narrow,  lanceolate,  and  constricted  on  either 
side  about  its  middle.  A  shallow  groove  before  the  vomer.  Teeth — minute  in  the  lower  jaw.  Fins — first  dorsal 
commences  midway  between  the  end  of  the  snout  and  the  base  of  the  caudal,  its  spines  are  of  moderate  strength, 
equal  3/5  of  the  length  of  the  head,  and  are  nearly  as  high  as  the  second  dorsal.  Length  of  the  base  of  the 
second  dorssal  equals  2/3  of  its  height.  Pectoral  inserted  above  the  middle  of  the  depth  of  the  body.  Anal  has 
its  anterior  1/3  in  advance  of  the  origin  of  the  .second  dorsal.  Caudal  emarginate,  its  central  rays  as  long  as 
the  postorbital  portion  of  tlic  head.  Scales — an  elongated  pointed  one  in  the  axilla  :  19  rows  of  scales  between 
the  snout  and  base  of  the  first  dorsal  fin,  the  tenth  and  twentieth  of  the  lateral-liue  correspond  to  the  origins  of 
the  first  and  second  dorsal  fins  :  second  dorsal,  anal,  and  caudal  densely  scaled.  Free  portion  of  the  tail  in  its 
least  depth  corresponds  to  tlie  length  of  the  postorbital  portion  of  the  head.  Colours — silvery,  becoming 
lighter  on  the  sides  and  beneath,  a  darkish  spot  in  the  axilla  :  tips  of  both  dorsals  and  caudal  dark. 

Habitat. — Seas  of  India,  Philippines.     The  one  figured  (life-size)  is  from  Madras. 

9.    Mugil  Jerdoni. 

Mugil  Sundanensis,  Day,  Fish.  Malabar,  p.  138  (not  Bleeker). 

B.  vi,  D.  4  I  i,  P.  16,  V.  1/5,  A.  A  C.  15,  L.  1.  31-32,  L.  tr.  10. 

Length  of  head  5  to  5i,  of  caudal  5,  height  of  body  5  in  the  total  length.  Eye — with  a  broad  posterior 
adipose  lid  almost  reaching  to  the  pupil,  and  a  narrow  anterior  one,  diameter  3i  in  the  length  of  head,  1/2  a 
diameter  from  end  of  snout,  and  li  diameters  apart.  luterorbital  space  sliglitly  convex,  and  its  width  equal  to 
2^  in  the  length  of  the  head.  The  height  of  the  head  equals  its  length  behind  the  first  tliird  of  the  eye  :  its 
width  is  slightly  less.  Preorbital  strongly  bent  and  serrated,  leaving  the  end  of  the  bent  maxilla  \'i3ible. 
Mandibles  meet  at  a  somewhat  obtuse  angle,  and  are  notched,  the  depth  of  the  cleft  of  the  mouth  equals  half 
the  extent  of  its  gape  :  uncovered  space  at  chin  narrow,  rounded  anteriorly,  pointed  posteriorly.  Upper  lip  of 
moderate  thickness,  it  forms  the  end  of  the  snout  in  the  median  line.  A  slight  gi-oove  in  front  of  vomer. 
Teeth — distinct  in  the  upper  jaw.  Fins — first  dorsal  commences  slightly  nearer  to  the  snout  than  it  does  to  the 
base  of  the  caudal  fin,  its  spines  are  stout,  the  longest  equals  2/3  of  the  height  of  the  body  below  them  and  are 
slightly  higher  than  the  second  dorsal.  Pectoral  inserted  above  the  middle  of  the  depth  of  the  body,  and  is  as 
long  as  the  head  excluding  the  snout.  The  anal  is  of  the  same  height  as  the  second  dorsal,  its  anterior  1/2  is 
before  the  origin  of  that  tin,  third  anal  spine  from  3/7  to  2/5  of  length  of  head.  Scales — 18  rows  between  the 
snout  and  base  of  first  dorsal  fin,  the  tenth  and  nineteenth  correspond  to  the  origins  of  the  first  and  second 
dorsal  fins.  No  elongated  axillary  scale  :  second  dorsal,  anal,  and  caudal  densely  scaled.  Free  portion  of  the 
tail  in  its  least  depth  equals  the  length  of  the  postorbital  portion  of  the  head.  Colours — steel  blue  along  the 
back,  becoming  silvery  white  on  the  sides  and  below.  Cheeks  tinged  with  yellow,  a  black  spot  over  the  centre 
of  the  eye.  Both  dorsals  with  their  extremities  rather  stained  with  gray,  caudal  and  pectoral  dark  edged  :  a 
rather  indistinct  spot  of  gray  in  the  axil  of  the  pectoral  fin,  sometimes  a  diflhised  dai-k-bluish  spot  on  opercle  : ventrals  and  anal  white. 

I  have  named  this  species  after  the  late  Dr.  Jerdon,  who  both  directly  and  indirectly  assisted  in  clearing 
up  many  disputed  facts  in  the  Ichthyology  of  India. 

This  species  is  near  M.  Kelaartii,  but  has  a  larger  eye  and  a  different  disposition  of  its  second  dorsal  and 
anal  fins,  &c.  M.  engeli  also  appears  to  closely  resemble  it,  but  has  an  elongated  axillary  scale,  dorsal  spines 
slender. 

Habitat. — Seas  of  India  to  at  least  6  inches  in  lenerth. 

10.     Mugil  Dussumieri,  Plate  LXXIV,  fig.  4. 

Mtigil  albula  ?  Ham.  Buch.  Fish.  Ganges,  pp.  218,  380  (not  Bonn.)  and  If.  Zfcm,  MSS. 
Muyil  Dussumieri,  Cuv.  and  Val.  xi,  p.  147. 
Mugil  subviridis,  Giinther,  Catal.  iii,  p.  423,  (?  Cuv.  and  Val.) 
Mugil  nepalensis,  Giinther,  1.  c.  p.  424. 

B.  vi,  D.  4  I  1,  P.  16,  V.  1/5,  A.  |,  C.  15,  L.  1.  29-31,  L.  tr.  12. 

Length  of  head  5  to  5^,  of  caudal  5^,  height  of  body  4^  to  5  in  the  total  length.  Eyes — with  a  broad 
posterior  and  narrow  anterior  adipose  lid,  diameter  of  eye  4  to  4^-  in  length  of  head,  3/4  to  1  diameter  from  end 
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of  snout,  and  2  apart.  The  greatest  widtli  of  tlie  liead  equals  its  lieiglit,  or  its  length  excluding  the 

snout.  The  profile  from  the  first  dorsal  fin  to  the  snout  nearly  horizontal.  Preorbital  scaled,  bent,  emarginate, 
and  denticulated  both  inferiorly  and  posteriorly:  the  end  of  the  maxilla  is  not  concealed.  Upper  lip 

moderately  thin  and  forms  a  portion  of  the  front  end  of  the  snout.  The  mandibles  form  an  obtuse  angle,  the 

uncovered  space  on  the  chin  is  lanceolate  :  gape  of  mouth  twice  as  broad  as  the  cleft  is  deep.  Teeth — distinct 
in  the  upper  jaw.  Fins — the  first  dorsal  commences  midway  between  the  front  edge  of  the  eye  and  the  base  of 

the  caudal  fin,  its  spines  are  strong,  the  first  the  longest  and  strongest,  equaUiug  the  length  of  the  head  behind 

the  middle  of  the  eye,  and  rather  higher  than  the  second  dorsal.  Pectoral  inserted  above  the  middle 

of  the  depth  of  the  body,  as  long  as  the  head  excluding  the  snout,  and  reaching  to  the  seventh  scale  of  the 
lateral-line.  Anal  having  its  anterior  half  situated  before  the  commencement  of  the  second  dorsal,  its 

third  spine  equals  3/8  of  the  length  of  the  head,  and  is  1/4  longer  than  the  second.  Caudal  emarginate. 

Scales — their  exposed  portion  angular,  no  enlarged  elongated  one  in  the  axilla,  but  one  at  the  first  dorsal  and 
ventral  fins  :  18  rows  of  scales  between  the  snout  and  the  base  of  the  first  dorsal  fin  :  the  ninth  and  twentieth 

scales  of  the  lateral-line  correspond  to  the  oi'igins  of  the  first  and  second  dorsal  fins  :  second  dorsal, 
anal,  and  caudal  densely  scaled.  Free  portion  of  the  tail  in  its  lowest  portion  equalUng  2/3  of  the  length 
of  the  head.     Colours — dull  greenish  superiorly,  becoming  lighter  on  the  sides  and  beneath  :  outer  edge  of 
caudal  dark. 

Hamilton  Buchanan  has  left  a  MS.  figure  of  this  species,  which  is  closely  allied  to,  if  not  identical  with, 

M.  subviridis,  C.  V.  :  the  latter  however  has  no  teeth  in  the  jaws  in  the  typical  specimen  which  is  at  Paris. 

Habitat. — Seas  of  India,  entering  fi-esh  water.     The  specimen  figured  is  from  the  Hooghly  at  Calcutta. 

11.    Mngil  subviridis. 

Cuv.  and  Val.  xi,  p.  115  ;  Day,  Fish.  Malabar,  p.  138. 

B.  vi,  D.  4  I  i,  P.  16,  V.  1/5,  A.  |,  C.  15,  L.  1.  30,  L.  tr.  11. 

Length  of  head  6,  of  caudal  6i,  height  of  body  4f  in  the  total  length.  iJye— with  a  broad  posterior  and 
narrow  anterior  adipose  Hd,  diameter  of  eye  1/4  of  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and 

If  apart.  Preorbital  strongly  bent  and  serrated,  the  end  of  the  maxilla  visible.  Uncovered  space 
below  the  chin  narrow  and  lanceolate.  Teeth — absent.  Fins — 20  rows  of  scales  between  the  snout  and 

first  dorsal  fin.  Pectoral  reaches  to  the  seventh  scale  of  the  lateral-line.  Scales — exposed  portion  angular, 

tenth  and  twentieth  scales  of  lateral-line  correspond  to  the  origins  of  first  and  second  dorsal  fins.  Second 

dorsal  and  anal  densely  scaled.     No  elongated  ax  diary  scale.     Colours — as  in  M.  Dussumieri. 
Habitat.— The  type  specimen  of  Cuv.  and  Val.  described  above  was  from  the  Ganges. 

12.    Mugil  oeur,  Plate  LXXV,  fig.  3. 

Mugil  oAr,  Forsk.  p.  74  (109,  c.)  ;  Riippell,  N.  W.  Fische,  p.  131. 
Mugil  cephalus,  Russell,  Fish.  Vizag.  ii,  p.  64,  and  Bontah,  pi.  180. 
Mugil  cephalotus,  Cuv.  and  Val.  xi,  p.  110 ;  Cantor,  Ann.  and  Mag.  Nat.  Hist,  ix,  1842,  p.  484  (not  Catal. 

Malay.  Fish.)  ;  Eyd.  and  Soul.  Voy.  Bonite,  Zool.  i,  p.  175,  pi.  4,  f.  4  ;  Giinther,  Catal.  iii,  p.  419  ;  Kner, 
Novara  Fische,  p.  224  (Bleeker,  Fish.  Madagas.  p.  45,  t.  2,  f.  1,  not  synon.). 

Mugil  Japonicus,  Tern,  and  Schleg.  Fauna  Japon.  p.  134,  pi.  72,  f.  1  ;  Richards.  Ich.  China,  p.  247  ; 
Bleeker,  Japan,  p.  41. 

Mugil  macrolepidotus,  Richards.  Ich.  China,  p.  249. 
Mugil  bontah,  Bleeker,  Beng.  en  Hind.  p.  48. 
Mugil  cunnerius,  Day,  Fish.  Malabar,  p.  136,  (not  Cuv.  and  Val.). 
Mugil  oeur,  Klonz.  Verh.  z.  b.  Ges.  Wien,  1370,  p.  829. 

B.  vi,  D.  4  I  I,  P.  15.  V.  1/5,  A.  |,  C.  15,  L.  1.  42-44,  L.  tr.  14. 

Length  of  head  4i-  to  4|,  of  caudal  4f ,  height  of  body  5i  to  5|  in  the  total  length.  Eyes — with  broad 
anterior  and  posterior  adipose  lids,  both  of  which  reach  the  pupU,  diameter  4|  in  length  of  head,  1  diameter 

from  end  of  snout,  and  2|  apart.  Interorbital  space  flat  and  its  width  equal  to  half  the  length  of  the 

head :  the  dorsal  profile  from  the  snout  to  the  base  of  the  first  dorsal  fin  is  nearly  horizontal.  The  greatest 

width  of  the  head  equals  its  length  behind  the  middle  of  the  eyes.  Preorbital  scaled,  neither  notched  nor  bent, 

its  lower  and  posterior  edges  serrated,  the  maxilla  only  visible  as  a  narrow  strip  or  even  qiiite  concealed. 

Upper  lip  thin,  and  in  the  mesial  line  forms  the  front  end  of  the  snout.  The  mandibles  join  at  a  right  angle,  are 
notched  at  their  point  of  junction  and  have  two  small  open  glands  beneath  them.  Uncovered  space  on  chin 
rather  broad  and  rounded  anteriorly,  narrow  and  lanceolate  posteriorly.  The  extent  of  the  cleft  of  the  mouth 

is  a  little  more  than  half  the  width  of  its  gape.  Tee</i— distinct  in  both  jaws.  Fins— the  first  and  second  dorsal 
fins  commence  above  the  twelfth  and  twenty-fifth  scales  of  the  lateral-line.  The  origin  of  the  first  dorsal  is 

midway  between  the  end  of  the  snout  and  the  base  of  the  caudal,  its  spines  are  rather  strong,  the  first  is  as  long 

as  the  head  behind  the  eye,  and  sligh.tly  exceeds  the  height  of  the  second  dorsal,  the  extent  of  the 

base  of  which  last  fin  equals  three-fourths  of  its  height.  Pectoral  situated  above  the  middle  of  the  depth  of  the 

body,  as  long  as  the  head  behind  the  eye  and  extending  to  the  eleventh  scale  of  the  lateral-line.  Anal  arises 

opposite  the  second  dorsal,  is  of  equal  height,  but  its  base  is  slightly  longer,  both  fins  ai-e  emarginate.  Caudal 
with  pointed  lobes.     Scales — rounded,  a  rather  large  pointed  axillary  one  and  another  along  the  base  cf  the  first 
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dorsal.  Aliout  23  rows  of  sc-ales  between  the  snout  and  origin  of  tlie  first  dorsal  fin :  few  or  none  on 
second  dorsal  and  anal  fins.  Free  portion  of  the  tail,  iu  its  least  depth,  equal  to  2J  in  the  leno-th  of  the  head. 
Colours — grayish  along  the  back,  becoming  silvery  on  the  sides  and  beneath,  a  dark  line  alonij  each  rcjw 

of  scales  in  the  upper  half  of  the  body.  Cheeks  golden.  Pectoral  fin  with  an  oblique,  deep  blue  "band  across 
its  base,  having  its  outer  tliird  dai-k  with  a  light  margin.  Second  dorsal  and  caudal  gray  :  anal  yellowish  with 
a  dark  mark  along  its  centre,  and  a  light  edge.  Some  specimens  have  a  black  edge  to  caudal  tin  and  appear 
very  similar  to  M.  Burhoniciis,  C.  V.,*  height  of  body  4J  in  the  total  length. 

This  species  is  identical  with   M.   cephalotus,  C.  V.,  which  was  identified  with  Forskal's  M.  oeur.      1 
have  obtained  it  along  the  IMeckran  coast. 

The  season  foi'  capturing  these  fishes  along  the  western  coast  of  India  commences  about  the  middle  of 
November,  when  they  swarm  close  inshore  in  order  to  enter  estuaries  and  the  mouths  of  large  rivers  to  deposit 
their  ova,  they  continue  very  numerous  until  about  February.     Tlieir  roes  are  collected  and  dried  in  the  sun 
with  or  without  tlie  use  of  salt. 

Habitat. — Red  Sea,  seas  of  India  to  China   and  Japan.     It   attains   at   least   3  feet   in   length.     The 
specimen  figured  (life-size)  is  from  Bombay. 

B.     Kg  adipose  eyelids. 

13.     Mugil  corsula,  Plate  LXXI,  fig.  (3. 

Ham.  Buch.  Fish.  Ganges,  pp.  221,  381,  pi.  9,  f.  97;  Cuv.  and  Val.  xi,  p.  119  ;  Bleaker,  Beng.  en  Hind, 
p.  101;  Eyd.  and  Soul.  Voy.  JBonite,  Zool.  i,  p.  172,  pi.  4,  f.  2  ;  Giinther,  Catal.  iii,  p.  4(30. 

Kalcmida,  Ooriah  ;  Hurd-wah-re,  Punj.  ;  Corsula  and  In-ge-lee,  Beng. ;   Undala,  Hind.  ;  Nga-::en,  Burma. 

B.  vi,  D.  4  I  ̂̂ s,  P.  15,  V.  1/5,  A.  |,  C.  15,  L.  1.  48-52,  L.  tr.  15,  Ckc.  pyl.  ii. 

Length  of  head  4;V  to  4f,  of  pectoral  5|,  of  caudal  6,  height  of  body  6  to  6k  in  the  total  length. 

Eyes — without  adipose  lids,  elevated,  their  upper  margin  being  above  the  level  of  the  flat,  interorbital  space, 
diameter  1/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  1  to  H  apart.  Greatest  width  of  the  head 
equals  its  postorbital  length  and  its  height  equals  a  little  more.  Head  depressed,  dorsal  profile  nearly  horizontal. 
Mouth  angular,  the  upper  jaw  the  longer  and  overhung  by  the  snout.  Preorbital  not  notched,  sen-ated,  and 
does  not  conceal  the  end  of  the  maxilla  which  reaches  to  below  the  middle  of  the  eye.  Upper  lip  thick. 
Teeth — a  single  row  of  fine  ones  in  either  jaw.  Fins — the  fii'st  dorsal  commences  above  the  sixteenth  scale  of 
the  lateral-line  and  somewhat  nearer  to  the  base  of  the  caudal  than  the  end  of  the  snout,  it  has 
about  28  rows  of  scales  between  it  and  the  snout,  its  spines  are  about  1/2  as  long  as  the  head  excluding  the 
snout.  The  second  dorsal  arises  above  the  thirty-fourth  scale  of  the  lateral-line  :  ana!  with  its  first  seven  ravs 
anterior  to  the  second  dorsal.  Caudal  slightly  emarginate.  Scales — finely  ctenoid,  with  a  slightly  raised  line 
along  the  centre  of  each  :  a  few  on  the  second  dorsal,  anal,  and  caudal  fins.  No  elongated  axillary  scale. 
(Jolours — dull  brown  superiorly,  becoming  lighter  along  the  abdomen,  dorsal  and  caudal  fins  stained  with  gray. Eyes  of  a  golden  colour.     Peritoneum  black. 

These  fish  swim  with  their  eyes  just  above  the  surface  of  the  water,  giving  the  appearance  of  a  number 
of  tadpoles.     Immediately  they  are  disturbed  they  dive  down  with  great  rapidity. 

Habitat. — Rivers  and  estuai-ies  of  Bengal  and  Burma,  found  far  above  tidal  influence  in  the  fresli 
water.  It  attains  a  foot-and-a-half  or  more  in  length,  and  is  excellent  eating.  The  one  figured  (life-size)  is from  Calcutta. 

14.    Mugil  Hamiltonii,  Plate  LXXV,  fig.  5. 

Day,  Proc.  Zool.  Soc.  1869,  p.  614. 

B.  vi,  D.  4  I  i,  P.  13,  V.  1/5,  A.  |,  C.  15,  L.  I.  44,  L.  tr.  18. 

Length  of  head  4i  to  4-1-,  of  caudal  5,  height  of  body  4i  to  5  in  the  total  length.  Eyes— without  adipose 
lids,  diameter  2/7  to  1/4  of  length  of  head,  1  diameter  from  end  of  snout,  and  li  apart.  Height  of  head  equals 
its  length  excluding  the  snout,  its  width  equals  rather  more  than  its  postorbital  length.  Interorbital  space 
slightly  convex,  its  width  equal  to  one-third  of  the  length  of  the  head.  Month  rather  wide,  its  cleft  equal  to 
half  its  gape,  the  mandibular  angle  somewhat  obtuse.  Lips  rather  thin,  the  upper  forming  the  end  of 
the  snout  :  the  maxilla  bent  but  not  quite  concealed  by  the  preorbital,  which  latter  is  not  notched  but  strongly 
denticulated,  with  from  10  to  16  strong  teeth,  the  five  at  its  posterior  edge  being  almost  spinate.  The  distance 
between  the  nostrils  equals  half  a  diameter  of  the  orbit.  Uncovered  space  on  chin  very  narrow  and  lanceolate. 
Opercle  with  a  strong  spine.  Teeth— none  ^^sMe.  Fins— the  first  dorsal  arises  midway  between  the  anterior 
edge  of  the  eye  and  the  base  of  the  caudal  fin,  above  the  seventeenth  scale  of  the  lateral-line,  its  longest  spine 
equals  the  distance  between  the  middle  of  the  eye  and  the  end  of  the  opercle  :  second  dorsal  as  high  as  the  first, 
it  commences  over  the  anterior  third  of  the  anal.  Pectoral  as  long  as  the  head  excluding  the  snout.  Caudal 
rather  deeply  lunated.  Scales — no  enlarged  one  in  axilla,  they  are  strongly  ctenoid,  with  a  raised  Kne  along 
each :  34  rows  between  the  snout  and  base  of  first  dorsal  fin  :  some  large  ones  along  the  base  of  the  first  dorsal : 

*  M.  Borionicxis.  C.  V.,  has  L.  1.  42,  L.  tr.  15,  the  dorsals  arise  as  in  If.  oeur,  but  the  height  of  the  body  is  4^  in  the  total 
length,  and  the  second  dorsal  Ls  rather  higher  tliau  the  lirst. 
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a  few  on  the  vertical  fins.     The  least  depth  of  the  free  portion  of  the  tail  equals  half  the  length  of  the  head. 

Colours — silvery,  shot  with  gold,  of  a  leaden  colour  along  the  upper  half  of  the  body. 
Habitat. — Rivers  of  Burma  to  about  4i  inches  in  length. 

15.    Mugil  seheli. 

Forsk.  p.  73;   Cuv.  and  Val.  xi,  p.  148  ;  Klunz.  Verli.  z.  b.  Ges.  Wien.  1870,  p.  827. 

Murpl  axillaris,  Cuv.  and  Val.  p.  131 ;  Bleeker,  Sumatra,  ix,  p.  3 ;  Giinther,  Catal.  iii,  p.  441 ;  Day,  Fish. 

Orissa.  P.  'Z.  S.  1869,  p.  300. ?  Mugil  cylindricus,  Cuv.  and  Val.  xi,  p.  132  ;  Bleeker,  Sumatra,  ii,  p.  266. 
Mugilparsia,  Bleeker,  Nat.  Tijd.  Ned.  Ind.  iii,  1862,  p.  166,  (not  Ham.  Buch.). 
Magi,  Ooriah. 

B.  vi,  D.  4  I  I,  P.  15,  V.  1/.5,  A.  %,  C.  16,  L.  1.  42-43,  L.  tr.  13-14. 

Length  of  head  4|  to  .5  (6|),  of  caudal  .5|,  height  of  body  4f  to  5i-  in  the  total  length.  Eyes~^v.'ithont 

adipose  lids',  diameter  3^  to  4  in  the  length  of  head,  1/2  a  diameter  from  end  of  snout,  and  1^  to  2  diameters 
apart.  The  width  of  the  head  equals  its  length  behind  the  first  third  of  the  eye.its  height  equals  it  length 
excludino'  the  snout.  Preorbital  scarcely  emarginate,  denticulated  at  its  extremity  :  the  end  of  the  maxilla 

visible,  sometimes  concealed  :  upper  lip  forms  the  end  of  the  snout.  Fins — the  first  dorsal  commences  midway 
between  the  snout  and  the  base  of  the  caudal  fin,  it  is  not  quite  so  high  as  the  second,  which  last  is  a  little 

lower  than  the  anal.  Pectoral  nearly  as  long  as  the  head.  Anal  commences  slightly  before  the  second  dorsal. 

Caudal  emarginate.  Scales — 21  or  22  between  the  snout  and  base  of  first  dorsal  fin,  the  twelfth  and  twenty- 

fourth  scales°of  the  lateral-line  correspond  to  the  origins  of  the  first  and  second  dorsal  fins,  soft  dorsal  and  anal 
scaly.  A  long  axillary  scale.  Free  portion  of  the  tail  in  its  least  depth  equals  1/2  the  length  of  the  head. 

Colourssilveiy,  with  a  bluish-green  tinge  along  the  head  and  back  :  a  black  mark  in  the  axilla.  Ventrals white. 

Eahitat. — From  the  Red  Sea  through  those  of  India  to  the  Malay  Archipelago.     It  attams  at  least  a  foot 
in  length. 

16.    Mugil  crenilabris. 

Forsk.  Desc.  An.  p.  73  ;  Cuv.  and  Val.  xi,  p.  123  ;  Riipp.  N.  W.  Fische,  p.  132  ;  Giinther,  Catal.  iii,  p.  458  ; 

Kner,  Novara  Fische,  p.  228;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1870,  p.  826. 

B.  vi,  D.  4  I  i,  P.  17,  V.  1/5,  A.  ̂ ,  C.  16,  L.  1.  41,  L.  tr.  13. 

Length  of  head  4|  to  5,  of  caudal  H,  height  of  body  4J  to  5  in  the  total  length.  %e.s— without  adipose 

lids,  diameter  3\  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  If  apart.  Profile  from  upper  edge 

of  snout  to  base  of  first  dorsal  fin  nearly  horizontal  :  snout  obtuse,  projecting  beyond  the  mouth.  Preorbital 

bent,  not  notched,  serrated  posteriorly :  the  end  of  the  maxilla  just  visible.  Upper  lip  very  thick,  forming  the 

end  of  the  snout,  and  having  about  five  rows  of  soft  tubercles  along  its  lower  fourth,  the  inferior  of  which  are 

branched  at  their  extremities  :  lower  lip  thick,  reflected,  deficient  opposite  the  notched  sjnnphysis,  it  is  thickly 

studded  with  tubercles  along  its  upper  exposed  sui-face.  Mandibles  meet  at  rather  an  obtuse  angle.  Free  space 

beneath  the  chin  narrow.  Teeth— none  visible.  Fins — first  dorsal  commences  midway  between  the  front  edge 

of  the  eye  and  the  base  of  the  caudal  fin,  its  spines  are  not  strong,  as  long  as  the  postorbital  length  of  the  head 

and  3 '4  the  height  of  the  second  dorsal.  The  length  of  the  base  of  the  second  dorsal  equals  2/3  of  its  height. 

Pectoral  nearly  as  long  as  the  head,  it  reaches  to  the  fifteenth  scale  of  the  lateral-line  and  is  inserted  above  the 

middle  of  the  depth  of  the  body.  Anal  arises  opposite  the  second  dorsal,  the  length  of  its  base  equals  2/3  of  its 

heio-ht,  which  latter  equals  that  of  the  second  dorsal.  Caudal  deeply  forked,  its  central  rays  equal  the  length  of 

the°head  behind  the  last  third  of  the  eye.  Scales— 20  rows  between  the  snout  and  base  of  the  first  dorsal  : 
thirteenth  and  twenty-fourth  scales  of  the  lateral-line  correspond  to  the  origins  of  the  first  and  second  dorsal 

fins  :  second  dorsal,  anal,  and  base  of  caudal  scaled.  No  enlarged  axillary  scale.  Free  portion  of  the  tad  as 

long  as  the  head  behind  the  last  third  of  the  eye.  CoZoitr-s —greenish-brown  along  the  back,  becoming  dull  white 
on  the  sides  and  below.     A  black  spot  superiorly  at  the  base  of  the  pectoral. 

Habitat.— Red  Sea  to  the  Andamans  and  Nicobars.  I  captured  one  specimen  4^  inches  m  length  at  the 

Andamans.* 

17.    Mugil  cascasia,  Plate  LXXV,  fig.  6. 

Ham.  Buch.  Fish.  Ganges,  pp.  217,  380;  Cuv.  and  Val.  xi,  p.  145. 
Cuch-se  or  Buah,  Punj. 

B.  vi,  D.  4  I  \,  P.  15,  V.  1/5,  A.  -^l^,  C.  14,  L.  1.  36-39,  L.  tr.  16-18,  C^c.  pyl.  ii  (short). 

Length  of  head  4i,  of  caudal  5^  to  6,  height  of  body  4i  to  5^  in  the  total  length.  J57yes— without  adipose 
lids,  diameter  3Mo  4  in  length  of  head,  3/4  to  1  diameter  from  end  of  snout,  and  1^  apart.  Head_  flattened 

superiorly,  its  greatest  width  equals  its  length  behind  the  middle  of  the  eves,  its  height  equals  its  length 

excluding  the  snout,  and  the  width  of  the  interorbital  space  2|  in  the  length  of  the  head.    Mouth  wide,  its  cleft 

•  In  my  paper  on   the  Fishes   of  the  Aml.imnn  islands,  P.  Z.  S.   1870,  p.  68.'>.  for  Ibigil  macrochllus,  Bleeker,  M.  labiosus 
and  M.  crenilabris,  should  be  substituted,  the  remarks  respecting  thciu  as  food  belong  t)  M.  coiraleo  maculatu,!. 
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beincr  only  one  third  of  the  extent  of  its  gape  :  the  mandibular  angle  vei-y  obtuse.  Upper  lip  placed  obliquely 
so  that  it  does  not  form  a  part  of  the  front  of  the  snout.  The  end  of  the  maxilla  is  partially  concealed  by  the 
preorbital,  which  is  large,  slightly  bent,  serrated  along  its  lower  margin  and  with  three  spinate  denticulations  at 
its  posterior  extremity.  Opercle  with  a  strong  spine.  Uncovered  space  on  chin  somewhat  lanceolate.  Teeth — 
minute,  but  present  in  both  jaws.  Fins — the  first  dorsal  commences  much  nearer  to  the  snout  than  to  the  base 
of  the  caudal  fin,  its  origin  is  above  the  seventh  scale  of  the  lateral-line,  there  are  16  rows  between  it  and  the 
snout,  its  second  spine  the  longest,  equalling  the  length  of  the  head  excluding  the  snout  and  1/3  higher  than  the 
second  dorsal.  The  second  dorsal  arises  above  the  twenty-fourth  scale  of  the  lateral-line  and  opposite  the  anal, 
the  third  anal  spine  equals  3/7  of  the  length  of  the  head.  Pectoral  as  long  as  the  head  excluding  the  snout, 
situated  in  the  middle  of  the  depth  of  the  body,  and  having  a  short,  angular,  somewhat  large  but  not  elongated 

axillary  scale.  Caudal  lunated.  Scales — very  strongly  ctenoid,  having  a  slightly  raised  line  along  each  :  a  few 
over  the  bases  of  the  vertical  fins.  The  least  depth  of  the  free  portion  of  the  tail  equals  half  the  length  of  the 
head.  Colours — yellowish  olive  along  the  top  of  the  head,  grayish  on  the  back  and  upper  third  of  the  side,  and 
with  many  fine  black  dots,  silvery  white  in  its  lower  two-thirds.  Uncovered  space  on  chin,  eyes,  base  of  pectoral, 

and  centre  of  base  of  caudal,  gamboge  yellow  :  cheeks  silver}' :  fins  uncolourod. 
Habitat. — Upper  waters  of  Ganges  and  Jumna  rivers,  and  certainly  as  low  down  as  Patna  :  also  in  the 

Brahmapootra.  It  does  not  appear  to  exceed  4  inches  in  length,  and  is  considered  very  bad  eating.  The 
specimen  figured  (life-size)  is  from  Delhi. 

18.    Mugil  coeruleo-maculatus. 

Lacep.  V,  pp.  385,  389 ;  Cuv.  and  Val.  xi,  p.  128 ;  Bleeker,  Riouw.  p.  48-i,  and  Sumatra,  ix,  p.  .")  ; Giintlier,  Catal.  iii,  p.  44-5. 

B.  vi,  D.  4  I  I,  P.  17,  V.  1/5,  A.  |,  C.  14,  L.  1.  38,  L.  tr.  12. 

Length  of  head  5  to  5|,  of  caudal  5,  height  of  body  4j  to  4|  in  the  total  length.  Eyes — without  adipose 
lids,  diameter  1/4  of  length  of  head,  nearly  1  diameter  from  end  of  snout,  and  2  apart.  Interorbital  space 
slightly  convex,  its  width  about  eqitaUing  1/2  the  length  of  the  head.  Width  of  the  head  equals  its  length 
excluding  the  snout,  its  height  equals  its  width.  Upper  lip  thick,  placed  obliquely  so  that  it  does  not  form  a 

part  of  the  front  end  of  the  snout.  Preorbital  not  notched,  sen-ated  posteriorly,  maxilla  hidden.  Uncovered 
portion  of  chin  very  narrow.  Teeth — minute.  Fins — first  dorsal  commences  midway  between  the  snout  and 
the  base  of  the  caudal,  its  spines  are  stout,  not  quite  so  high  as  the  second  dorsal,  but  equalling  the  length  of 
the  postorbital  portion  of  the  head  :  second  dorsal  commences  opposite  the  anal,  they  are  of  equal  height  and 
scaled.  Pectoral  as  long  as  the  head  excluding  the  snout.  Caudal  lunated,  its  central  rays  more  than  half  the 
length  of  the  longest  outer  ones.  Scales — cycloid,  21  rows  between  the  snout  and  base  of  the  first  dorsal  fin, 
thetwelfth  and  twenty-fourth  of  the  lateral-line  correspond  to  the  origins  of  the  first  and  second  dorsals.  An 

elongated,  pointed  scale  in  the  axilla.  Free  portion  of  the  tail  in  its  lowest  part  equals  the  postorbital  length 
of  tiie  head.  Colours — silvery,  becoming  light  on  the  sides  and  beneath,  a  black  spot  at  the  upper  edge  of  the 
base  of  the  pectoral  fin. 

Bahitat. — Mauritius,  and  from  Bombay  through  the  seas  of  India  to  the  l^Ialay  Archipelago.  At 
the  Andamaus  I  have  taken  it  up  to  13  inches  in  length,  but  it  is  said  to  grow  very  nmch  larger. 

19.     Mugil  amarulus. 
Cuv.  and  Val.  xi,  p.  133. 

B.  vi,  D.  4  I  I,  P.  16,  V.  1/5,  A.  f,  C.  15,  L.  1.  36,  L.  tr.  12. 

Length  of  head  4^,  of  caudal  ̂ ,  height  of  body  4^  in  the  total  length.  Eyes — without  adipose  lid.s, 
diameter  1/4  of  length  of  head,  1  diameter  from  end  of  snout,  and  I4  apart.  The  greatest  width  of  the  head 
equals  its  length  behind  the  middle  of  the  eyes,  and  its  height  equals  its  length  excluding  the  snout. 
Preorbital  strongly  bent  and  serrated,  leaving  the  end  of  the  maxilla  visible  :  the  mandibles  form  rather  an 
obtuse  angle,  are  notched  at  their  point  of  junction,  and  have  a  distinct  knob  :  the  extent  of  the  cleft  is  2/5  that 
of  the  width  of  the  gape.  Upper  lip  moderately  thick,  placed  obliquely  so  as  not  to  form  end  of  the  snout. 

Uncovered  space  below  the  chin  narrow,  and  constricted  in  its  middle.  A  groove  before  the  vomer.  Teeth  — 
minute  in  the  lower  jaw.  Fins — dorsal  spines  weak,  the  fin  commences  midway  between  the  front  edge  of  the 
eye  and  the  base  of  the  caudal  fin,  the  length  of  the  spines  equals  the  extent  of  the  postorbital  portion 
of  the  head  :  second  dorsal  rather  higher,  whilst  the  extent  of  its  base  equals  2/3  of  its  height.  Pectoral 
inserted  above  the  middle  of  the  depth  of  the  body,  its  length  ecpials  that  of  the  head  excluding  the 
snout.  Anal  arises  slightly  in  advance  of  the  second  dorsal  than  which  it  is  rather  higher,  the  length  of  its 

base  equals  3/4  of  its  height,  its  third  spine  is  3^  in  the  length  of  the  head.  Caudal  lunated,  its  central  rays 

equal  the  postorbital  length  of  the  head.  Scales — a  short  pointed  one  in  the  axilla,  18  rows  between  the  snout 
and  base  of  first  dorsal  fin,  the  eleventh  and  twenty-fourth  of  the  lateral-line  correspond  to  the  origins  of  the 
first  and  second  dorsals.  Second  dorsal  and  anal  thickly  scaled.  Free  portion  of  the  tail  in  its  least  depth 

equals  the  postorbital  length  of  the  head.  Colours — bluish  superiorly,  becoming  light  on  the  sides  and  beneatli, 
a  dark  spot  at  the  upper  edge  of  base  of  pectoral  fin :  cheeks  with  a  golden  tinge :  caudal  with  a  dark 
outer   edge. 
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The  foregoing  description  is  (vrifh  an  exception  to  be  noted)  from  one  of  C.  and  V.  types  (2|  inches  in 

length)  in  the  Paris  Museum.  I  obtained  a  specimen  4i  inches  long  in  Sind,  which  has  a  spot  at  the  base  o
t 

the  pectoral  fin,  but  the  presence  or  absence  of  such  a  mark  is  not  invariable  in  M^igils. 
Habitat. — Seas  of  India  to  Java. 

20.    Mugil  labiosus. 

Cuv.  and  Val.  xi,  p.  125  ;  Bleeker,  Timor,  ii,  p.  213,  and  Sumatra,  is,  p.  C ;  Glinther,  Catal.  iii,  p.  454  ; 
Xlunz.  Verb.  z.  b.  Ges.  Wien,  1870,  p.  830. 

B.  vi,  D.  4  II,  P.  15,  V.  1/5,  A.  |,  C.  15,  L.  1.  36,  L.  tr.  11-12. 

LentHh  of  head  4^  to  5,  of  caudal  oi,  height  of  body  41  in  the  total  length.  %es— without  adipose  lids, 

diameter  l73  of  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  l-i-  diameters  apart.  The  gi-eatest 
width  of  the  head  equals  its  length  excluding  the  snout,  whilst  its  height  is  a  little  more.  Interorbital  space 

flat.  Profile  from  snout  to  dorsal  fin  rather  steep.  Preorbital  has  a  very  large  and  deep  notch  on  its  anterior 

surface,  it  is  as  deep  as  the  extremity  of  the  bone  is  broad ;  preorbital  smooth  except  its  posterior  extremity, 

which  is  serrated  :  extremity  of  the  maxilla  visible.  Free  space  below  the  chin  long,  narrow,  lanceolate,  and 

with  a  row  of  glands  along  eitlier  side.  Upper  lip  forming  the  end  of  the  snout,  thick  and  fringed : 

lower  lip  also  thick  and  fringed,  except  opposite  the  symphysis  where  it  is  deficient,  these  fi-mges  decrease 
with  ao-e  On  the  lower  surface  of  the  head  is  a  triangular  scalelesa  spot,  the  base  formed  by  the 

lower  iaw,  the  apex  being  below  the  middle  of  the  eyes,  teeth— absent.  Fins— the  first  dorsal  commences 

midway  between  the  hind  edge  of  the  eye  and  the  base  of  the  caudal  fin,  it  is  rather  higher  than  the 

second  dorsal.  Second  dorsal  commences  over  the  middle  of  the  anal  fin.  Pectoral  reaches  to  the  eleventh 

scale  Caudal  emarginate.  ,S'c«Zes— cycloid,  densely  covering  the  vertical  fins,  the  twelfth  and  twenty-fourth 

scales  of  the  lateral-line  correspond  to  the  origins  of  the  first  and  second  dorsal  fins :  22  rows  between  snout 

and  base  of  first  dorsal.  Free  portion  of  the  tail  in  its  least  depth  equals  the  length  of  the  head  behind 

middle  of  the  eyes.  Co/o«rs— dark  gray  above,  becoming  dull  white  on  the  sides  and  beneath :  a  dark 
black  spot  at  base  of  pectoral  fin. 

The  fringes  to  the  lips  existing  in  my  small  specimen  appear  to  be  absent  in  the  adult  stage. 

Habitat.— SY>ecimens  from  3^-  to  4f  inches  in  length  were  taken  at  the  Andamans.     It  extends  from 
the  Red  Sea,  through  those  of  India  to  the  Malay  Archipelago. 

21.     Mugil  Borneensis,  Plate  LXXVI,  fig.  1. 

Bleeker,  Nat.  Tijds.  Xed.  Ind.  ii,  1851,  p.  201,  and  Borneo,  xiii,  p.  55 ;  Glinther,  Catal.  iii,  p.  448. 
Mugil  adustus,  Bleeker,  1.  c.  1853,  p.  503. 

B.  vi,  D.  4  I  I,  P.  15,  V.  1/5,  A.  |,  C.  17,  L.  1.  34,  L.  tr.  11. 

Lenn-th  of  head  41  to  41,  of  caudal  5,  height  of  body  4^  to  4a  in  the  total  length.  i;ye.5— without  adipose 

lids,  diameter  3^  to  4  in  length  of  head,  3/4  to  1  diameter  fi-om  end  of  snout,  and  I^  diameters  apart. 

The  greatest  width  of  the  head  equals  its  length  behind  the  middle  of  the  eye,  and  its  height  equals  its  length 

excluding  the  snout.  Preorbital  scaled,  slightly  emarginate,  serrated  interiorly,  posteriorly  it  is  ti-uncated  and 
denticulated :  extremity  of  the  maxilla  visible.  Upper  lip  moderately  thick  and  forms  part  of  the  anterior 

profile  :  lower  lip  not  notched  above  the  symphysis  but  with  a  tubercle.  The  mandibles  join  at  rather  an  acute 

angle,  the  extent  of  the  cleft  is  4/9  that  of  the  gape :  the  uncovered  space  below  the  chm  narrow 

and  lanceolate.  A  groove  before  the  vomer.  Tee^/i— fine  ones  in  the  upper  jaw.  Fins— the  first  dorsal 

commences  midway  between  the  front  edge  of  the  eye  and  the  base  of  the  caudal  fin,  it  is  not  quite  so  high  as 

the  second  dorsal,  its  first  spine  the  strongest,  as  high  as  the  second  and  equal  to  the  length  of  the  head  behind 

the  middle  of  the  eye.  Second  dorsal  commences  over  the  anterior  third  of  the  anal,  its  height  nearly  double 

the  length  of  the  base.  Anal  as  high  as  second  dorsal,  its  base  much  longer,  its  first-third  is  anterior  to  it  : 

in  some  of  Dr.  Bleeker's  specimens  the  first  two-thirds  of  the  anal  is  anterior  to  the  origin  of  the  second  dorsal. 

Pectoral  as  long  as  the  head  excluding  the  snout.  Caudal  lunated.  Scales— with  their  exposed  portion 

rounded,  21  rows  between  snout  and  first  dorsal  fin  :  eleventh  and  twenty-third  of  lateral-line  correspond  to  the 

oritrins  of  the  first  and  second  dorsal  fins.  A  short,  scarcely  pointed  scale  in  axilla.  Second  dorsal  and  anal 

with  fine  scales.  Free  portion  of  tail  equals  about  haK  the  length  of  the  head.  CoZo-itrs— silvery,  both  dorsals and  caudal  with  dark  outer  edges. 
Habitat. — Seas  of  India,  Calcutta  to  the  Malay  Archipelago. 

22.     Mugil  olivaceus. 

B.  vi,  D.  4  I  1,  P.  15,  V.  1/5,  A.  |,  C.  17,  L.  1.  34,  L.  tr.  11,  CVc.  pyl.  iv. 

Length  of  head  5^,  of  caudal  5,  height  of  body  4f  in  the  total  length.  Ev/c.9— without  adipose  lids, 

diameter  1/4  of  length  of  head,  neai-ly  1  diameter  from  end  of  snout,  and  If  apart.  The  gi-eatest  width  of  the 

head  equals  its  length  without  the  snout,  whilst  its  height  is  a  little  less.  Preorbital  slightly  emarginate, 

truncated  posteriorly,  and  serrated  :  the  end  of  the  maxilla  visible.  Upper  lip  moderately  thu'k  and  forming  end 
of  snout.  Depth  of  the  cleft  of  the  mouth  equals  half  the  extent  of  its  gape,  lower  lip  notched,  and  a  tubercle 

above   the    symphysis  of  the    lower  jaw.     Uncovered    space   below  the    chin   rather    narrow  and    lanceolate. 
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No  groove  before  the  vomer.  TedJi—'m  the  upper  jaw.  Fins — .spines  of  first  dorsal  strong,  arising  rather 
nearer  the  base  of  the  caudal  fin  than  the  end  of  the  snout,  as  high  as  the  second  dorsal  or  the  length  of  the 
head  behind  the  middle  of  the  eyes.  Second  dorsal  about  twice  as  high  as  its  base  is  lono-.  Pectoral 
as  long  as  the  head  excluding  the  snout.  Anal  3/4  as  long  as  high,  -with  its  first  3/4  in  advance  of  the  second 
dorsal,  which  fin  it  equals  in  height.  Caudal  emarginate.  Scales — with  their  exposed  portions  formino'  half  an 
irregular  hexagon,  21  rows  between  the  snout  and  base  of  dorsal  fin,  eleventh  and  twenty-second  of 
the  lateral-line  coiTespond  to  the  origins  of  the  first  and  second  dorsal  fins.  Scales  on  second  dorsal  and  anal. 
A  short  angular  one  in  the  axilla.  Free  portion  of  tail  equals  the  postorbital  length  of  the  head.  Colours — 
olive  along  the  back,  lighter  on  the  sides  and  beneath  :  a  diill  blotch  in  the  axilla,  second  dorsal  and  caudal 
dark  externally,  anal  white. 

Habitat. — Seas  of  India,  ascending  rivers. 

23.  Mugil  Buchanani. 
Bleeker,  Beng.  en  Hind.  p.  99. 
Miirjil  Ceylonensis,  Giinther,  Catal.  iii,  p.  446. 

B.  vi,  D.  4  I  I,  P.  15,  V.  1/5,  A.  f,  C.  14,  L.  1.  34-35,  L.  tr.  12. 

Length  of  head  41,  of  caudal  4!,  height  of  body  4J  in  the  total  length.  Eyes — without  adipose  Uds, 
diameter  1/4  of  length  of  head,  3/4  of  a  diameter  from  end  of  snout :  the  width  of  the  interorbital  space  equals 
2/5  of  the  length  of  the  head.  Profile  from  dorsal  fin  to  snout  descends  in  rather  a  curve  :  interorbital  space 
slightly  convex.  Snout  obtuse,  upper  lip  thin  and  forming  the  end  of  snout.  Preorbital  with  a  slight  notch, 
its  extremity  rounded  and  denticulated,  end  of  maxilla  concealed.  The  mandibles  form  an  obtuse  angle,  the 
depth  of  the  cleft  equalling  1/3  of  the  extent  of  the  gape.  Uncovered  space  below  the  chin  verv  narrow. 

Fins — first  dorsal  somewhat  nearer  base  of  candal  than  end  of  snout,  its  spines  equal  the  length  of  the  postorbital 
portion  of  the  head,  and  are  1/3  shorter  than  the  rays.  Second  dorsal  twice  as  high  as  long,  it  and  the 
anal  arise  opposite  each  other  and  are  of  equal  height.  Pectoral  inserted  above  the  middle  of  the  depth  of  the 
body,  it  is  nearly  as  long  as  the  head,  and  reaches  the  ninth  scale  of  the  lateral-line.  Caudal  deeply  forked. 
Scales — not  angailar,  19  rows  between  the  snout  and  base  of  the  first  dorsal  fin,  the  eighth  and  nineteenth  scales 
of  the  lateral-line  correspond  to  the  origins  of  the  first  and  second  dorsal  fins.  Second  dorsal  and  anal 
scaled.  A  short,  pointed,  axillary  scale.  Free  portion  of  tail  in  its  least  depth  equals  half  the  length  of  the 

head.  Colours — greenish  superiorly,  becoming  silvery  on  the  sides  and  beneath,  a  dark  spot  superiorly  at  the 
base  of  the  pectoral  fin. 

Dr.  Bleeker  showed  me  his  type  of  this  species  which  agrees  with  M.  Ceylonensis. 
Habitat. — East  coast  of  Africa,  seas  of  India,  ascendimr  rivers.     It  attains  above  a  foot  in  length. 

24.  Mugil  Troschellii. 

Bleeker,  Nat.  Tijds.  Ned.  Ind.  xvi,  p.  277,  and  Sumatra,  viii,  p.  80  ;  Giinther,  Catal.  iii,  p.  448. 

B.  vi,  D.  4  I  1,  P.  15,  V.  1/5,  A.  I,  C.  15,  L.  1.  31-33,  L.  tr.  11,  Crec.  pyl.  iv. 

Length  of  head  4f  to  5,  of  caudal  5  to  5^,  height  of  body  4|-  to  5  in  the  total  length.  Eyes — without 
adipose  lids,  diameter  2/7  of  length  of  head,  nearly  1  diameter  from  end  of  snout,  and  1^  apart.  Interorbital 
space  nearly  flat,  its  ̂ vidth  equals  2j  in  the  length  of  the  head.  Height  of  head  equals  its  length  behind  the 
front  edge  of  the  pupil  of  the  eye,  whilst  its  width  is  rather  less.  Preorbital  scaled,  emarginate,  and  strongly 
serrated  along  its  lower  and  posterior  edges :  maxiUa  bent,  and  its  end  uncovered.  Upper  lip  moderately  thick 
and  forming  the  end  of  the  snout.  Slandibles  meet  at  an  obtuse  angle,  cleft  of  the  mouth  equals  2/6 
of  the  extent  of  the  gape.  Uncovered  space  below  the  chin  narrow,  elongated,  rounded  anteriorly,  and 
constricted  along  the  sides.  Teeth — distinct  in  the  upper  jaw.  Fiiis — dorsal  arises  midway  between  the  front 
edge  of  the  eye  and  the  base  of  the  caudal,  its  spines  are  rather  strong,  equal  3/5  of  the  length  of  the  head,  and 
are  as  high  as  the  second  dorsal.  Second  dor.sal  twice  as  high  as  long,  emarginate.  Pectoral  nearly  as  long  as 
the  head  excluding  the  snout.  Anal  has  its  anterior  third  or  half  in  front  of  the  base  of  the  second  dorsal,  it  is 
1/4  higher  than  its  base  is  long,  its  lower  edge  emarginate.  Caudal  lunated.  Scales — 18  or  19  rows 

between  snout  and  base  of  first  dorsal  fin  :  ninth  and  eighteenth  scales  of  the  lateral-b'ne  correspond  to  the origins  of  the  first  and  second  dorsal  fins.  Second  dorsal  and  anal  scaled.  A  short  scale  in  the  axilla. 
Free  portion  of  the  tail  in  its  lowest  part  eqiials  half  the  length  of  the  head.  Colours — silvery,  sometimes 
a  darkish  spot  at  the  upper  edge  of  the  base  of  the  pectoral  fin. 

Habitat. — Seas  of  India  to  the  Malay  Arcliipelago. 

25.  Mugil  oligolepis,  Plate  LXXVI,  fig.  2. 

Bleeker,  Nat.  Tijds.  Ned.  Ind.  1858,  p.  275,  Act.  Soc.  Ned.  Ind.  vi,  Borneo,  xiii,  p.  40  ;  Gunther,  Catal. 
iii,  p.  449. 

B.  vi,  D.  4  I  i,  P.  15,  V.  1/5,  A.  |,  C.  16,  L.  1.  26-28,  L.  tr.  10. 

Length  of  head  4f,  of  caudal  4|,  height  of  body  3f  in  the  total  length.  Eyes — without  adipose  lids, 
diameter  2/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  1^  apart.  Interorbital  space  nearly  flat,  and 
its  width  equal  to  the  length  of  the  postorbital  portion  of  the  head.  Height  of  head  equals  its  length  excluding 
the  snout,  its  width  a  little  less.     Dorsal  profile  from  above  pectoral  fin  to  the  snout  rather  steep.     Preorbital 
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strongly  bent,  but  scarcely  notclied,  it  is  serrated  at  its  posterior  extremity:  end  of  maxilla  just  visible. 

Uppe?  lip  thin,  it  foi-ms  the  end  of  the  snout.  Depth  of  cleft  of  mouth  equal  to  1/3  of  the  width  of  the  gape. 

Uncovered  space  below  the  chin  narrow  and  lanceolate.  Teeth— not  visible.  Fins— the  first  dorsal  commences 

between  the  anterior  edge  of  the  eye  and  the  base  of  the  caudal  fin,  its  first  spine  strong  and  equal  to  the  length 

of  the  head  excluding  the  snout,  it  is  rather  higher  than  the  second  dorsal.  Second  dorsal  1/3  higher 

than  long,  it  commences  behind  the  first  third  of  the  anal,  whilst  the  latter  Ls  higher  than  the  second  dorsal. 

Pectoral  as  long  as  head  without  the  snout.  Caudal  emarginate.  Scales— 17  rows  before  the  dorsal  fin  ;  ninth 

and  seventeenth  scales  of  lateral-line  correspond  with  the  origins  of  the  two  dorsal  fins.  No  enlarged  one  m 

axilla.     Free  portion  of  tail,  its  least  height  equals  the  postorbital  portion  of  head.     OoZottrs— silvery. 
Habitat.— Senii  and  estuaries  of  India  to  the  Malay  Archipelago.  The  specimen  figured  is  from  the 

Sunderbunds  near  Calcutta. 

26.     Mugil  Waigiensis,  Plate  LXXlll,  fig.  4. 

Mugil,  Russell,  Fish.  Vi/.ag.  ii,  p.  GG,  and  Peddaraki  sovere,  pi.  182. 

Mngil  pedrmd-i,  Cuv.  and  Val.  xi.  p.  137  ;  Bleeker,  Beng.  en  Hind.  p.  48. 

Mi>qil  Wai</ie,isis,  Quoy  and  (3aim.  Voy.  Freyc.  Poiss.  p.  337,  pi.  69,  f.  '2  ;  Bleeker,  Nat.  Tijd.  Ned.  Ind. 
xvi,  p.  276,  Atl.  Mugil.  t.  2,  f.  2,  Act.  Soc.  Indo-Ned.  to,  Borneo,  xiii,  p.  43 ;  Giinther,  Catal.  iii,  p.  435  ;  Day, 
Fish.  Malabar,  p.  144  ;  Kner,  Novara  Fische,  p.  226. 

Mugil  tymcrolepidotus,  RLipp.  Atl.    Fische,  p.    140,    t.    35,   f.    2;    Cuv.    and   Val.   si,    p.    134;  Cantor, 
Catal.  p.  95. 

Mugil  melanochir,  (Kuhl  and  v.  Hass.)  ;  Cuv.  and  Val.  xi,  p.  143  (young)  ;  Bleeker,  Borneo,  vi,  p.  423. 

B.  vi,  D.  4  I  7?^,  P.  17,  V.  1/5,  A.  I,  C.  15,  L.  1.  26-27,  L.  tr.  9,  C^c.  pyl.  x.  Vert.  11  |  13. 

Length  of  head  4-|  to  5,  of  caudal  6,  height  of  body  5  to  5j  in  the  total  length.  %es— without 

adipose  lids"  diameter  4i  to  4J-  in  length  of  head,  1  to  H  diameters  from  end  of  snout,  and  2  apart.  The  width 
of  the  interorbital  space  equals  the  length  of  the  postorbital  portion  of  the  head.  General  apjiearance  short  and 

stout  with  a  depressed-  head.  Height  of  head  equals  its  postorbital  length.  Snout  obtuse,  the  centre 

of  the  upper  lip  forming  the  end  of  the  snout :  the  mandibles  form  a  very  obtuse  angle  :  the  maxilla 
reaches  to  below  the  front  third  of  the  eye.  Preorbital  bent,  not  notched,  but  strongly  serrated,  the 

lower  extremity  of  the  maxilla  visible.  Uncovered  space  on  chin  naiTow  and  lanceolate.  Teeth — fine  ones  in 
the  upper  jaw.  Fins — the  first  dorsal  commences  midway  between  the  anterior  edge  of  the  eye  and  the  base  of 

the  caudal  fin,  its  spines  are  stout,  the  second  the  longest  and  nearly  equal  to  1/2  the  height  of  the  body,  but 

onlv  2/3  as  liigh  as  the  second  dorsal  :  the  origins  of  the  first  and  second  dorsal  fins  correspond  to  the 

eighth  and  seventeenth  scales  of  the  lateral -line.  Pectoral  as  long  as  the  head  excluding  the  snout.  Anterior 

third  of  anal  before  the  origin  of  the  second  dorsal,  the  two  fins  of  equal  height.  _  Caudal  slightly  emarginate. 

Scales— some  are  minutely  ctenoid,  they  are  extended  over  the  vertical  fins  :  no  distinctly  elongated  one  in  the 
axilla  :  15  or  16  rows  between  snout  and  base  of  first  dorsal.  Lowest  depth  of  free  portion  of  the  tail 

equals  the  length  of  the  head  behind  the  middle  of  the  eyes.  Cffical  appendages  bifurcated.'  C'(-?oi(rs— brownish 
above,  becoming  dull  white  below,  a  dark  streak  along  each  row  of  scales :   fins  generally  deep  black. 

Hahitat.—¥rom  the  Bed  Sea,  through  those  of  India  to  the  Malay  Archipelago,  China,  and  beyond.  It 

ascends  rivers  during  the  rainy  season  as  high  as  the  tides  reach.  It  attains  a  foot  or  more  in  length,  and  is 
good  eating.     The  one  figured  (life-size)  is  from  Bombay. 
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Family,  XXXV— AULOSTOMATEID^E,   Cantor. 

FldHJarkhB,  pt,  Mull,;  Auhdomatoidei,  pt.,  Sleeker. 

Branchiostegals  five  to  seven :  pseudobranchiae.  Gills  four.  Form  of  body  elongated :  the  anterior 

bones  of  the  skull  produced,  forming  a  long  tube,  and  having  a  small  mouth  at  its  anterior  extremity  
Teeth 

small.  Spinous  dorsal,  when  present,  formed  of  isolated  spines:  soft  dorsal  and  anal  of  moderate  len
gth: 

ventrals  abdominal  with  six  rays,  no  spine,  and  separated  from  the  pubic  bones  which  are  attached
  to 

the  humeral  arch.  Scales  small  or  none,  but  parts  of  the  skeleton  or  else  dermal  productions  may
 

be  in  the  form  of  external  plates.    Air-vessel  large.    Pyloric  appendages  few.    Vertebras  numerous. 

Dr  Giinther  observes  that  in  AulostomateMce  "  the  ventrals  have  an  abdominal  position  in  consequence
  of 

the  prolongation  of  the  pubic  bones,  which  are  attached  to  the  humeral^  arch."  In  the  Ce
ntnscidm  on  the 

contrary  we  find  the  "  ventral  fins  truly  abdominal,  imperfectly  developed." 

Genus,  1 — ^FiSTULARiA,  Linnceus. 

Solenosfomus,  sp.  Klein  and  Gronov. ;   Cannorlnjnchus,  Cantor. 

Branchiostegals  seven.  Mouth  slightly  cleft.  Dorsal  and  anal  fins  composed  entirely  of  undivided  r
ay!: : 

caudal  forked,  with  one  or  two  of  its  central  rays  very  elongated  and  filiform.  No  scales,  hut  some  bony  cas
mg 

behind  the  head  above  and  below. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Fistularia  serrata,  D.  13-15,  A.  14-15.     Immaculate. 

1.    Fistularia  serrata,  Plate  LXXVI,  fig.  3. 

Fistularia  tabaccaria,  White,  Voy.  Bot.  Bay,  p.  29G,  f.  2  ;  Linn.  p.  515  „   .^.  ,    ̂,         ..        „ 

Fistularia  tabaccaria,  var.  Bl.  viii,  p.  130,  t.  387,  f.  2,  3 ;  Bl.  Schn.  p.  114 ;  Russell,  Fish.  Vizag.  n,  p.  o8, 
and  Goorum,  pi.  173.     .^         -_  t-'-     i  noo     -v^ 

Fistularia  serrata,  Cuv.  Reg.  Anim. :  Giinther,  Catal.  in,  p.  633;  Kner,  Novara  Fische,  p.  238;  Klunz. 
Verb.  z.  b.  Ges.  Wien,  1871,  p.  515.  ^  ,     ̂ ,  .  „.n    m  i  c  1,1       x-  t 

Fistularia  immaculata,  Cuv.  Reg.  Anim. ;  Richards.  Ich.  Chma,  p.  247;  Tem.  and  Schleg  Fauna  Japon. 

Poiss   p   320  •  Bleeter,  Amb.  and  Ceram.  p.  281,  and  Japan,  p.  11 ;  Jerdon,  M.  J.  L.  and  be.  18.)1,  p.  140. 

Fistularia  Commersonii,  Riipp.  N.  W.  Fische,  p.  142  ;  Peters,  Wiegm.  Arch.  1856,  p.  268. 

Cannorhynchus  immaculattis.  Cantor,  Catal.  p.  211.  ^ 

CannorhynchiLS  serratus,  Bleeker,  Arou.  1873,  p.  3,  and  Fish.  Madagascar,  p.  /4. 

B.  vii,  D.  13-16,  P.  13,  V.  1/6,  A.  14-15,  C.  10/1/10. 

Lentrth  of  head  2/5  to  the  end  of  tail  (excluding  the  filament).  Eyes—l}  diameters  in  the  postorbital 

portion  of  the  head.  A  serrated  ridge  from  the  anterior  superior  angle  of  the  eye  to  the  nost
ril  J'iw.s— the 

kvs  undivided.     Colours— hroy^n,  dii'^y  white  beneath  :  occasionally  light  spots  on  the  back  and  sides. 
At  the  Andaman  islands  1  found  this  fish  frequenting  the  most  muddy  localities ;  it  is  common  at  Madras. 

Dr.  Le  Vaillant  has  lately  (1874)  shown  that  the  elongated  central  ray  from  the  tail  fin  of  this  fish 
 has 

been  employed  in  the  manufacture  of  the  interesting  Serr anus  phaeton,  Cuv.  andVal.ii,  p.  310,  pi.  34;  Gc
inther, 

Catal.  i,  p.  "100,  distinguished  from  all  others  of  the  genus  by  the  presence  of  a  deeply  forked  caudal  fin,  havi
ng 

the  middle  ray  much  elongated.  „  ̂    ,.  ,     1,,  ,       »     1  •     1  nx.-  1 
Babitat.—Y-com  the  East  coast  of  Africa,  through  the  seas  of  India  to  the  Malay  Archipelago,  China,  and 

New  Holland. 
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Family,  XXXYI— CENTRISCID^,  pt.  Bleeher. 
Fistularia,  pt.  Muller  :  Amphisiloidei,  pt.  Bleeker. 

Branchiostegals  three  or  four ;  pseudobranchise.  Gills  four.  Form  of  body  oblong,  or  elevated  and 

compressed :  the  anterior  bones  of  the  skull  produced,  forming  a  long  tube,  and  having  a  small  mouth  at  its 
anterior  extremity.  Teeth  absent.  Tvro  dorsal  fins,  the  first  short  and  having  one  of  its  spines  strong :  the 
soft  dorsal  and  anal  of  moderate  extent :  ventrals  abdominal,  spineless,  and  rudimentary.  Scales,  if  present, 

small :  the  body  usually  covered  viiih  a  cuirass  or  ossifications  which  are  not  confluent  with  one  another. 
Air-vessel  large.    Pyloric  appendages  absent.    Vertebrae  few. 

Genus,  1 — Amphisile  (Klein)  Cuv. 

BrancUostegals  three  or  four :  pseudohrancMce.  Gill-openings  of  moderate  width.  Body  elongated  and 

strongly  compressed.  A  dorsal  cuirass  formed  by  partialis  of  the  skeleton.  Teeth  absent.  Two  dorsal  fins  situated  far 

back  :  ventrals  rudimentary.     Air-vessel  large.     Pyloric  appendages  absent. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Amphisile  scutata,  D.  3/10-12,  A.  12.     Silvery. 

1.    Amphisile  scutata,  Plate  LXXVl,  fig.  5. 

Centriscus  scutaius,  Linn.  Syst.  Nat.  i,  p.  415 ;  Bl.  i,  p.  57,  t.  123,  f.  2  ;  Gmel.  Linn.  p.  1460  ;  Bl.  Sclin. 

p.  113 ;  Lacep.  ii,  p.  88,  i,  pi.  19,  f.  2 ;  Shaw,  Zool.  v,  p.  458,  pi.  181,  Gronov.  ed  Gray,  p.  138 ;  Bleeker,  Fish. 
Madagascar,  p.  75.  „    r.     t     i       ti-    t  t         j  <?     loci 

Amphisile  scutata,  Cuv.  Reg.  Anim.  :  Guer.  Icon.  Poiss.  pi.  45,  f.  3 ;  Jerdon,  M.  J.  L.  and  be.  1851, 

p.  140  ;  Giinther,  Catal.  iii,  p.  525 ;  Liitken,  Vid.  Medd.  ntch.  F5ren.  kjob.  1865,  p.  213 ;  Klunz.  Verb.  z.  b. 
Ges.  Wien,  1871,  p.  516. 

B.  iii,  D.  3  1  10-12,  P.  10,  V.  3,  A.  12,  C.  10,  Vert  6/14. 

Length  of  head  31,  height  of  body  7  in  the  total  length.  Eyes—I^  diameters  in  the  postorbital  length 

of  the  head  •  interorbital  space  concave.  Body  strongly  compressed,  the  head  anteriorly  ending  m  a  long 

tubular  snout,  having  a  small  terminal  mouth.  The  dermal  skeleton  ends  posteriorly  in  a  long  spine,  close 

beneath  which  are  the  three  spines  of  the  first  dorsal  fin,  below  tliese  again  is  the  second  dorsal,  whilst  the 

caudal  appears  on  the  lower  surface  of  the  body  just  beliind  the  anal.  Pectoral  about  midway  between  the
  end 

of  the  snout  and  the  base  of  the  first  dorsal  spines.  Ventrals  rudimentary  and  situated  on  the  cutting  abdominal 

edge  below  the  third  rib.     Colours — whitish,  shot  with  pink. 

Liitken  (Ich.  Not.  1866)  considers  Amphisile  macrophthalmus,  Steind.  as  a  synonym  of  the  A.  scutata. 

Whilst  the  A.  scutata,  Steind.  he  believes  to  be  A.  strigata,  Giinther. 

Habitat.— Seas  of  India  to  China.  The  one  figured  (life-size)  is  from  Madras,  where  they  are  not 
uncommon. 

3  A 



362  ACANTHOPTERYGII. 

Family,  XXXVII- OPHIOCEPPIALID^*  Blechcr. 
Lali/rinthict,  pt.  CuV. 

Branchiostegals  five:  pseudobranchise  absent.  Gills  four.  Body  elongated,  subcylindrical  anteriorly : 
head  depressed,  having  superiorly  somewhat  plate-like  scales.  Eyes  lateral.  Gill-openings  wide,  the 
membranes  of  the  two  sides  being  connected  beneath  the  isthmus.  A  cavity  exists  above  and  accessory  to  the 
true  gill  cavity,  but  although  some  thin  bony  lamina  are  present,  no  suprabranchial  organ  is  developed. 
Teeth  in  the  jaws,  vomer,  and  palate,  some  of  which  may  be  conical.  A  single,  long,  spineless  dorsal  fin,  and 
a  similarly  constructed  though  shorter  anal.  Ventrals  thoracic  (OpJiinri-phalH^)  or  absent  ((7(((/(«f/J,  when 
present  consisting  of  six  rays,  the  outer  of  which  is  unbranched  and  sometimes  articulated  at  its  extremity. 
Scales  of  large,  moderate,  or  small  size.  Lateral-line  abruptly  curved  or  almost  interrupted.  Air-vessel 
present.     Pyloric  appendages,  when  present,  few. 

The  Ophiocephalidce  having  hollow  cavities  in  their  heads,  and  an  amphibious  mode  of  respiration,  are 

able  to  exist  for  lengthened  periods  ont  of  their  native  element,  and  can  ti'avel  some  distance  over  the  ground, 
especially  vvlien  moist.  Jugglers  both  in  India  and  China  exhibit  these  fishes  walking  on  the  land,  and  children 

amuse  themselves  by  making  them  crawl  alonpf.  "  In  China  they  are  often  carried  alive  in  pails  of  water  and 
slices  are  cut  for  sale  as  wanted  :  the  tisb  selling  dear  whilst  it  retains  life,  while  what  remains  after  death  is 

considered  as  of  little  value. "f 
Owing  to  the  breadth  of  their  liodies,  they  are  able  to  progress  in  a  seqientine  manner,  chiefly  by  means 

of  their  pectoral  and  caudal  fins,  first  one  of  the  former  being  advanced  and  then  its  fellow.  They  are 
exceedingly  difficult  to  retain  in  aquaria,  unless  the  top  is  covered  over,  as  otherwise  tliey  manage  to  escape  and 

proceed  on  tlicir  travels. 
The  diiierent  species  are  somewhat  difficult  to  distinguish  from  one  another,  owing  to  their  similarity  in 

colour,  the  change  of  livery  according  to  age  and  locality,  and  the  slight  variation  in  the  number  of  fin  rays 
and  scales.  The  young  as  a  rule  are  of  a  more  or  less  orange  or  scarlet  colour,  and  light  longitudinal  bands 

appear  to  be  usually  restricted  to  the  immature.     Those  residing  in  brackish  waters  have  a  purplisli  tinge. 
These  fishes  appear  to  be  monogamous,  some  breeding  in  grassy  swamps  or  the  edges  of  tanks :  some  in 

■wells  or  stone-margined  receptacles  for  water  :  and  others  again  in  holes  in  the  rivers'  banks.  The  0.  striafita 
in  MysoreJ  is  said  to  construct  a  nest  with  its  tail  amongst  the  vegetation  near  the  edges  of  the  tanks,  whilst 
it  bites  off  the  ends  of  the  weeds  which  grow  in  the  water.  Here  the  ova  are  deposited,  the  male  keeping 

guard,  but  should  he  be  killed  or  captured,  the  vacant  post  is  filled  by  his  partner.*  \Yhen  very  young  the  fry 
of  all  these  species  keep  with  and  are  defended  by  their  parents,  but  as  soon  as  they  are  sufficiently  strong  to 

capture  prey  for  themselves,  they  are  driven  away  to  seek  theii'  own  subsistence  :  those  which  are  too  obstinate 
to  leave,  being,  it  is  believed,  eaten  by  their  progenitors. 

The  varieties  which  live  in  tanks  and  swamps  delight  in  residing  at  their  shallow  and  grassy  edges,  so 
that  they  can  take  in  with  ease  their  modicum  of  air  for  the  purpose  of  breathing,  or  capture  any  frog  that  may 
incaution.sly  venture  too  close  to  their  lair. 

These  fishes  apear  to  be  well  adapted  for  pisciculture,  as  some  grow  to  a  large  size,  whilst  all  are  good 
eating.  The  smallest,  0.  gachua,  attains  about  a  foot  in  length  and  thrives  in  almost  any  situation.  They  are 
rather  voracious,  but  appear  to  consider  a  frog,  mouse,  or  rat  as  luscious  a  morsel  as  a  fellow  fish.  They  assist 

ill  keeping  water  pure  by  destroj'ing  either  animal  or  vegetable  substances  which  may  come  in  their  way. 
As  regards  the  facility  with  which  tliese  fishes  may  be  conveyed  long  distances  alive,  good  illustrations 

are  afforded  by  the  following  occurrences.  On  July  I9th,  I80G,  I  was  bringing  some  of  the  0.  yachua  from  the 

plains  to  the  hills,  and  a  cooly  accidentally  turned  one  out  of  the  can  of  water  at  5..')5  p.m.,  when 
the  temperature  of  the  air  was  69°,  it  was  not  discovered  until  8'46  p.m.,  when  the  fish  was  found  alive  and 
well  on  the  gravel  walk  outside  the  house.  On  another  occasion  I  was  conveying  nine  from  Coonoor  to  Ooty 

in  an  eartlien  vessel  of  water  in  which  the  temperature  was  76'  ;  the  transit  occupied  from  12  a.m.  to  4-4.5  p.m. 
during  which  period  the  water  ex]>erienced  a  full  of  21°,  but  the  fish  were  not  affected  thereby.  I  carried  one 
of  these  fish  in  a  wet  pocket  handkercliief  from  Kullaar  to  WeUington,  or  an  ascent  of  about  5000  feet,  which 
took  four  hours  in  accomplishing,  and  it  did  not  seem  much  the  worse  for  its  trip. 

Judging  from  their  habits  in  an  aquarium  some  of  the  OphioccphnU  prefer  dirty  to  clean  water,  perha])s 

for  pnrpo.se  of  concealment.  When  they  have  stin-ed  up  all  the  sediment  and  exuded  a  quantity  of  mucus  they 
appear  to  bo  delighted,  their  colours  become  much  more  vivid,  and  they  ascend  to  their  favourite  resort,  lying 

*  Blcicli  tliTis  imnifd  tlm  {^oun.s  owing  to  their  Iieads  h.avina:  a  rcscTiililimce  to  tliose  of  scqients.  Cuvier  romarkoci  flint  if  it 
■were  po.-jsililo  to  iulniit  tliut  aiiuinnlous  beings  e.xisted  in  nature,  tliere  would  be  none  tliat  might  more  justly  be  considered  such  than 
the.^e  tishc'S. 

■f   IlaniiUoL  Buchanan,  Fis/it'S  o/ Garjyfs,  p.  59.  J  Colonel  Puckle. 
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amongst  the  vegetation  just  beneath  the  surface  of  the  water.  As  soon  as  clean  water  is  given  them 

they  become  excited  as  if  they  imagined  the  time  had  arrived  when  they  should  change  their  abode. 

Amongst  the  fish  which  I  have  personally  seen  exhumed  from  the  mud,  where  a  tank  had  dried  up,  were 

some  Ophiocephali,  whilst  they  are  also  among  the  fish  recorded  by  the  natives  of  India  as  descending  with  the 
downpours  of  rain.  ^ 

Geographical  distrihution.— Fresh-water  fishes  distributed  throughout  India,  Burma,  Ceylon,  and  the 

east,  from  elevated  localities,  and  the  most  inland  districts,  to  within  the  influence  of  the  tides.  They  inhabit 

both  ponds  and  rivers,  and  are  able  to  change  their  place  of  abode  by  traversing  moist  pieces  of  _  ground 

intervening  between  one  piece  of  water  and  another.  They  possess  an  accessory  cavity  to  the  gills,  and 
are  able  to  respire  direct  from  the  atmosphere. 

p-jes.— All  these  fishes  are  useful  as  food,  those  which  inhabit  rivers  being  better  flavoured  than  the 

others  which  live  in  sluggish  or  stagnant  water.  Some  classes  however  object  to  them  on  account  of 

the  resemblance  their  heads  bear  to  those  of  serpents,  (see  p.  346  ante.). 

Genus,  1 — Ophiocefhalus,  Bloch. 

Ventral  fins  present.     Pyloric  appendages  ttvo.     Definition  otherwise  as  in  the  family. 

Although  I  have  given  nine  species  of  Ophiocephalus  as  found  in  India,  I  am  doubtful  whether  two,  viz., 

0.  leucopunctcSus*  and  perhaps  0.  pseudomardius  might  not  be  considered  as  varieties  of  0.  marulius. 

SYNOPSIS  OF  SPECIES, 

1.  Ophiocephalus  maruUu.s,  D.  45-55,  A.  28-36,  L.  1.  60-70,  L.  tr.  {\  or  ft  Orange,  banded,  having  white 

spots  and  a  black  light-edged  ocellus  at  root  of  caudal  fin.     Throughout  India  to  Chma. 

2.  Ophiocephalus  leucopunctatus,  D.  47-53,  A.  28-35,  L.  1.  59-60,  L.  tr.  j*-^  or  -^.  Orange,  banded,  having 
white  spots,  no  caudal  ocellus.     Dcccan  and  sea  coasts  of  India  to  China. 

3.  Ophiocephalus  pseadomarulius,  D.  52,  A.  35,  L.  1.  64,  L.  tr.  j%.     Orange,  banded,   a  black   spot   at base  of  caudal.     India.  ,   r./r     ,.  i        L^     c        i.       ̂  

4.  Ophiocephalus  harca,  D.  47-52,  A.  34-36,  L.  1.  60-65,  L.  tr.  ̂ V-  Central  2/5  of  length  of  pectoral. 
Dark  violet,  spotted,  as  are  also  the  fins.     Large  rivers  of  Bengal. 

6.  OpUocephalus  micropeltes,  D.  43-46,  A.  27-30,  L.  1.  95-110,  L.  tr.  Jj-  Young  scarlet  with  two  bl
ack 

bands,  adults  gray  spotted  with  black.     Western  coast  of  India  to  Siam  and  the  Malay  Archipelago. 

6.  Ophimephalus  striatus,  D.  37-45,  A.  23-26,  L.  1.  50-57,  L.  tr.  t^  or  ̂ l  Dark  gray,  passing  m  stripes into  the  white  of  the  abdomen.     India  to  China. 

7.  Ophiocephalus  Stewartii,  D.  39-40,  A.  27,  L.  1.  47-50,  L.  tr.  a4.  Ventrals  1/3  as  long  as  pectoral. 
Purplish,  spotted  with  black.     Cachar  and  Assam. 

8.  Ophiocephalus  gachva,  D.  32-37,  A.  21-23,  L.  1.  40-45,  L.  tr.  f .  Ventrals  2/5  as  long  as  pectoral. 
Pectoral  fin  banded,  vertical  fins  edited  with  red.     India,  Burma,  and  Andamans. 

9.  Ophiocephalus  punctatus,  D.  29-32,  A.  21-23,  L.  1.  37-40,  L.  tr.  V-  Spotted  or  banded,  vertical  fans 
dark  with  a  light  edge.     India  and  Burma. 

1.    Ophiocephalus  marulius,  Plate  LXXVI,  fig.  4  (young). 

Ham.  Buch.  Fish.  Ganges,  pp.  65,  367,  pi.  17,  f.  19  ;  Cuv.  and  Val.  vii,  p.  432 ;  Bleeker,  Beng.  en  Hind, 

p.  42  ;  Jerdon,  M.  J.  L.  and  Sc.  1848,  p.  146  ;  Giinther,  Catal.  iii,  p.  478 ;  Day,  Fishes  of  Malabar,  p.  146. 

.''  Ophiocephalus  Theophrasti,  Val.  in  Jacq.  Voy.  Ind.  Or.  pi.  xiii,  f.  1. 
Ophiocephalus  aurolineatus.  Day,  Proc.  Z.  S.  1870,  p.  99  (young). 

Eoovina  murl,  Can.  ;  Pu  verarl,  Tarn.  ;  Pu  nmrl.  Hind. ;  Pula  chapa,  Tel. ;  Choaree  verarl  and  Ourami, 
Mai.  ;  Kuhrah,  8awl  and  Dotvlah,  Punj. ;  Nga-yan-dyne,  Burm. ;  Ha-al,  Assam. 

B.  V,  D.  45-55,  P.  18,  V.  6,  A.  28-36,  C.  14,  L.  1.  60-70,  L.  tr.  J-^"^  ",-  Jill. 1  3-1  1 

Length  of  head  from  4  to  5,  of  caudal  6  to  7i,  height  of  body  7  to  7i  in  the  total  length.  Eyes-- 
diameter  1/7  (1/5  in  the  young)  of  length  of  head,  1  to  U  diameters  from  end  of  snout,  and  also  apart.  The 

greatest  width  of  the  head  equals  1/2  or  2/3  of  its  length,  and  its  height  equals  1/2  its  length  excluding 

the  snout.  The  maxilla  extends  1/2  a  diameter  of  the  eye  behind  the  orbit.  Teeth— in  numerous  vilhform  rows 

in  jaws,  vomer,  and  palate,  whilst  a  posterior  row  of  about  12  large  conical  teeth  exists  on  either  ramus 

of  the  mandibles.  J'ms— dorsal  and  anal  somewhat  lowest  anteriorly.  Pectoral  rather  more  than  1/2  as  long 

as  the  head  but  not  reaching  to  above  origin  of  anal:  ventral  2/3  as  long  as  pectoral.  /SV-rtJes— about 
ten  rows  between  the  orbit  and  the  angle  of  the  preopercle.  The  plate-like  ones  on  the  summit  of  the  head  of 
moderate  size  :  16  rows  between  snout  and  base  of  dorsal  fin :  10  between  eye  and  angle  of  preopercle. 

Scales  on  the  head  are  roughened  by  raised  lines,  which  surround  in  an  angular  course  a  central  spot,  on  the 

body  the  outer  edge  of  the  scales  are  smooth.  Lateral-line— ^rst  passes  along  16  or  18  rows  of  scales, 

then  descends  for  two  rows,  and  subsequently  passes  direct  to  the  centre  of  the  caudal.  Colours— Ya\-j  both 
with  age  and  the  water  they  reside  in.     Back  grayish  green,  the  immature  with  a  brilliant  orange  band  passing 

*  Sec  remarks  respecting  hybrids,  p.  364.  , 

3   A   2 
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from  the  eye  to  tlie  middle  of  the  caudal  fin,  but  in  the  more  mature  there  are 
 five  or  sis  cloudy  bands 

descendinr/to  below  the  lateral-line :  abdomen  orange,  the  bases  of  each  scale  darkest :  on  the  posterior  third 

of  the  body  on  the  dorsal,  anal,  and  caudal  fins  are  pearly-white  spots,  and  there  is  gen
eral  y  a  large  black 

ocellus  at  the  upper  part  of  the  base  or  first-third  of  the  caudal  fin,  which  latter  is  gray,  ventrals  oran
ge.        _ 

"In  the  lower  parts  of  Bengal,  the  persons  dedicated  to  religion,  from  some  old  preju
dice,  thmk 

itunlucky  to  say  that  it  (0.  »»"■«//««)  is  either  good  or  bad"     (Ham   Buck.)  ,    ,    ,.     .  ,.       ,, 
"  Some  of  the  Karens  in  Burma  regard  these  fishes  with  superstitious  awe,  and  abstain  from  e

ating  them. 

They  have  a  legend  that  they  were  fo'rmerly  men,  changed  into  fish  for  their  
sms,  and  the  Karens  ot 

Tavov  say,  '  if  pe'ople  eat  them,  they  will  be  transformed  into  lions.'  "      (Mason). 

^  H,,mat--Fve!^h  waters,  principally  rivers,  from  Ceylon  and  India  to  China  :  attaming  as  much  a
s  four 

feet  in  length.  Colonel  Puckle  observes  "  that  they  are  very  savage,  protecting  their
  young  with  great 

boldness."     They  take  a  live  bait  pretty  well. 

2.    Ophiocephalus  leucopunctatus,  Plate  LXXVII,  fig.  1. 

? 

pi.  173. 
OpUoceplalus  pundatm,  Russell,  Fish.  Vizag.  ii,  p.  48  (not  Bloch),  and -So^wara^,  pi 

OphiocepLlus  leicopunctatus,  Sykes,  Trans.  Z.  S.  ii,  p.  352,  pi.  bO,  f.  3 ;  Bleeker  Be
ng.  en  Hmd.  p.  42. 

rOpMocephalus  smoarah,  Cuv.  and  Val.  vii,  p.  426  ;  Bleeker,  Beng.  en  Hmd.  p.  42.  ,„     p..    ,, 

Opiwceilalus  grandinosus,  Cuv.  and  Val.  vii,  p.  434,  pi.  203  ;  Bleeker,  Beng.  en  Hmd
.  p.  42 ;  Gunther, 

Catal.  iii,  p.  478. 

B.  V,  D.  47-53,  P.  18,  V.  G,  A.  28-35,  C.  14,  L.  1.  59-60,  L.  tr.  ̂ :fi  or  x|:fr- 

Length  of  head  4,  of  caudal  C,  height  of  body  7  to  7^  in  the  total  length.  2?^es-diameter 
 8  in  length 

of  head,  H^diameters  from  end  of  snout,  and  Ii  to  2  apart.  The  width  ot  the  head  equals  4/
7  of  its  length, 

and  itshei<.ht  equals  1/2  its  length  excluding  the  snout.  The  maxilla  extends  to  1/2  a 
 diameter  of  the  eye 

behind  the  orbit  Teeth-a^ooui  ten  conical,  widely  separated  teeth  exist  m  the
  lower  jaw  Fms-doi-sal 

commences  over  the  end  of  the  opercle,  it  reaches  nearly  or  quite  to  above  the  anal  :  ventral 
 2/3  as  long  as  the 

pectoral  Caudal  fan-shaped.  ,S'«<7es-as  in  0.  maruUu><,  16  rows  between  snout  and  bas
e  of  dorsal  fin,  the 

nlate  like  ones  on  the  summit  of  the  head  of  moderate  size  :  ten  rows  between  eye  and  a
ngle  of  preopercle. 

kfoure— back  grayish-green,  descending  in  bars  on  to  an  orange  abdomen  :  numerous  ^^■ll
lte  spots  on  the  body 

sometimes  with  a  ijlack  margin  :  caudal  and  posterior  portions  of  the  dorsal  and  anal 
 black,    with  numerous 

^Whether  this  fish  should  be  considered  more  than  a  local  variety  of  0.  marulius  may  be  questioned,  
both 

are  found  alono-  the  sea  coasts  of  India,  and  the  former  also  in  the  Deccan  Dussu
mier  brought  it  from 

Alalabar  and  I  found  it  was  not  uncommon  in  Canara,  even  more  so  than  the  0.  marnhus. 
 In  Bengal  proper, 

Burma,  'and  inland  districts,  except   the  Deccan,  this  form,  wanting  the  ocellus  on  the  tail
,  appears  to  be 

'"'"'''''^'l  have  a  stuffed  specimen  10  inches  long,  which  appears  intermediate  between  the  0.  marulius 

0.  leucopnnctatm  and  0.  pseuJomurullns,  L.  1.  G4,  L.  tr.  ̂ :h,,  head  4 J  cauda  0^,  height  
of  body  b  m  the  total 

length.  Colours  as  in  0.  Umopwndatus  except  the  end  ot  the  dorsal  hn  is  coloured  as  
m  Ham  Buch.  figure  of 

0  ̂wrnlil  and  the  caudal  is  transversely  barred  in  zigzag  lines,  leavmg  an  indistinct  ocellus  at  the  upper  
edge  of 

its  base  it  appears  to  me  as  if  it  weve  a  hybrid  between  0.  mamJins  and  0.  stnatus,  and  
may  be  O.  pseudomaruhus. 

Hahitat  — Coromandel  and  Western  coasts  of  India,  also  in  some  of  the  rivers  ot  the  Deccan  :_  it  appears 

to  be  found  in  China.*     It  attains  3  feet  or  more  in  length.     The  one  figured  is  from  a  
Malabar  specimen. 

3.    Ophiocephalus  pseudomarulius. 
Giinther,  Catal.  iii,  p.  478. 

B.  V,  D.  52,  P.  17,  V.  6,  A.  35,  C.  15,  L.  1.  64,  L.  tr.  ̂ Jllo- 

Leno-th  of  head  3^,  height  of  body  4|  in  the  total  length  to  the  base  of  the  caudal  fin.f  %es
— diameter 

7  in  lenoth^of  head,  1  diameter  from  end  of  snout,  and  If  apart.  The  gi'eatest  width  of  the  he
ad  equals  rather 

more  than  1/2  its  length,  and  its  height  equals  1/2  of  its  length  excluding  the  snout 
 The  maxilla  reaches  to 

bevond  the  vertical  from  the  hind  edge  of  the  eye.  Teetk—im  inner  row  of  six  or  eight  ra
ther  widely  separated 

conical  ones  in  the  lower  jaw.  i^^MS-dorsal  commences  above  the  base  of  the  pectoral,  its  pos
t^erior  rays  are 

the  highest  and  they  exceed  those  of  the  anal.  Pectoral  [1/2  as  long  as  the  head:  ventr
al  3/4  of  pectoral. J 

Scales— the  plate-hke  ones  on  the  summit  of  the  head  of  moderate  size,  16  rows  between  sn
out  and  base  ot  dorsa 

fin  •  10  between  eye  and  angle  of  preopercle  :  those  on  the  head  roughened  m  lines  which  
externally  are  paraUel 

with  their  outer  edges,  whilst  those  on  the  body  are  roughened  in  arched  ridges  which  co
nverge  to  a  line  along 

the  centre  of  eachfthe  outer  edge  of  those  on  the  body  smooth.     Colours—gT&j  superio
rly,  becommg  lighter 

•  Since  the  above  wtis  written  I  have  seen  a  fine  specimen  in  the  British  Museum  from  the  Canveiy  Rive
r. 

t  The  sin'le  stuffed  specimen  in  the  British  Museum  being  nmch  damaged  the  length  ot  tl>e  caudal  hn  (of  w
hich  not  half 

remains^  Ms  been  ondtted.  Tlie  pectorals  and  ventrals  are  likewise  broken,  wliilst  the  dorsal  and  anal  .a
re  dr.e.l  down  to  the  body  so 

thThi-runahlc  ?o  count  them,  Dr.  Giinther's  enun.cration  has  been  copied.  The  proportions  witlun 
 brackets  are  likewise  from  Dr. 

Giiuther's  original  description. 
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along  tlie  sides  and  beneath.     "  A  black,  white-edged  ocellus,  superiorly  on  the  basal  portion  of  the  caudal 
fin,"  Giinther,  I.  c.     See  remarks  under  O.  leucoputictatus  (p.  364). 

Habitat. — India,  originally  received  from  the  East  India  Museum  as  0.  wrahl. 

4.    Ophiocephalus  barca,  Plate  LXXVII,  fig.  2. 

Ham.  Buch.  Pish.  Ganges,  pp.  67,  367,  pi.  35,  f  20;  Cuv.  and  Val.  vii,  p.  436;  McClell.  C.  J.  N.  H.  i, 
p.  427,  pi.  xi,  f.  3;  Bleeker,  Ben.  en  Hind.  p.  42  ;  Giinther,  Catal.  iii,  p.  477. 

?  Ophiocephahis  nigricans,  Cuv.  and  Val.  vii,  p.  431  ;  Giinther,  Catal.  iii,  p.  477. 
Bora  chung,  Russell,  J.  A.  S.  of  Beng.  viii,  1839,  p.  551. 
Ophiocephalus  ainphihius,  McCleU.  C.  J.  N.  H.  v,  p.  275  ;  Bleeker,  Beng.  en  Hind.  p.  42. 

B.  V,  D.  47-52,  P.  16,  V.  1/5,  A.  34-36,  C.  19,  L.  1.  60-65,  L.  tr.  VI • 

Length  of  head  4  to  41,  of  caudal  4  j  to  5j,  height  of  body  5^  to  7|  in  the  total  length.  Etjes — diameter 
7  to  71  in  length  of  head,  from  \\  to  2  diameter.s  from  end  of  snout,  and  2  apart.  Height  of  head  not  so  great 
as  its  width  which  equals  that  of  the  body,  and  almost  the  length  of  the  postorbital  portion  of  the  head.  The 
posterior  extremity  of  the  maxilla  reaches  to  nearly  1  diameter  behind  the  hind  edge  of  the  eye.  Teeth  — 
amongst  the  small  ones  are  a  few  widely  separated  conical  ones  in  an  inner  row  in  the  lower  jaw,  two  or  three 
large  ones  on  vomer,  and  a  few  on  the  palatines.  Fins — dorsal  commences  above  the  posterior  extremity  of  the 
opercle  and  is  almost  3/4  as  high  as  the  body.  Pectoral  does  not  quite  reach  to  above  the  commencement  of  the 
anal  fin,  while  the  ventral  is  2/5  of  its  length.  Anal  similar  to  dorsal.  Caudal  rounded.  Scales — plate-like 
scales  of  moderate  size  on  the  summit  of  head,  15  rows  between  snout  and  base  of  dorsal  fin,  nine  rows  between 
eye  and  angle  of  preopercle.  The  scales  are  roughened  in  lines,  forming  irregular  arches  and  springing  from 
the  centre  of  the  base  or  middle  of  each  scale.  Those  on  the  anterior  posterior  of  the  body  are  rather  smaller 

than  those  in  its  posterior  portion.  Colours — dark  violet  superiorly,  becoming  dull  white  shot  with  purple 
beneath,  the  whole  of  the  back  and  sides  covered  with  large  black  blotches,  some  also  exist  on  the  dorsal,  caudal, 
and  anal  fins,  each  of  which  have  a  red  edge  :   pectorals  reddish,  with  numerous  black  spots. 

The  type  of  0.  amphibius,  I.  c.  17  inches  long,  has  a  few  more  scales,  L.  1.  8<),  L.  tr.  8/17.  Length  of 
head  5,  height  of  body  7  in  the  total  length.  Eyes — diameter  6  in  length  of  head,  1  diameter  from  end  of 
snout,  and  1^  apart.     Otherwise  as  above.     The  specimen  in  the  Calcutta  Museum  is  from  Bootan. 

Habitat. — Large  rivers  of  the  Bengal  Presidency,  portions  of  the  North  Western  Provinces,  and  Assam. 
It  attains  three  feet  in  length.  The  specimen  figured  is  13  inches  long,  and  from  Calcutta.  "  It  inhabits 
perpendicular  banks,  in  holes  dug  like  those  of  the  MaHin  (Hirundo).  In  these  it  lurks,  watching  for  its  prey, 

with  its  head  out."  (Ham.  Buchanan). 

5.    Ophiocephalus  micropeltes,  Plate  LXXVII,  fig.  4. 

(Kuhl.  and  v.  Hass.),  Cuv.  and  Val.  vii,  p.  427;  Bleeker,  Verh.  Bat.  Gen.  xxxiii,  Labyr.  p.  12  ;  Giinther, 
Catal.  iii,  p.  482. 

Ophiocejyhalus  serpentinus,  Cuv.  and  Val.  vii,  p.  420 ;  Griff,  in  Cuv.  An.  King,  x,  pi.  52,  f.  2. 
Ophiocephalus  diplogramme,  Day,  P.  Z.  S.  1865,  p.  36,  and  Pish.  Mai.  p.  147,  pi.  x  (young). 

B.  V,  D.  43-46,  P.  15,  V.  1/5,  A.  27-30,  C.  15,  L.  1.  95-110,  L.  tr.  y|:f^.  Vert.  53. 

Length  of  head  o\  to  3f,  of  caudal  6^  to  7^,  height  of  body  6  to  6^  in  the  total  length.  Eyes — 
diameter  8^  in  length  of  head,  (7  in  the  young),  2  to  3  diameters  from  end  of  snout,  2  to  2i  apart.  Width  of 
head  equals  4/7  of  its  length,  its  height  equals  nearly  1/2  its  length.  The  maxilla  reaches  to  rather  behind  the 
hind  edge  of  the  eye  :  lower  jaw  slightly  the  longer.  Teeth — a  widely  separated  row  of  conical  ones  in  the  lower 
jaw,  vomer,  and  palatines.  Fins — dorsal  commences  above  the  last  foui-th  of  the  opercles,  is  of  equal  height  to  the 
anal  or  1/2  the  height  of  the  body.  Pectoral  reaches  to  above  the  commencement  of  the  anal :  ventral  about  half 
as  long  as  the  pectoral,  it  has  a  distinct  although  weak  unarticulated  spine  and  five  rays.  Caudal  fan-shaped. 
Scales — those  on  the  upper  surface  of  the  head,  although  plate-like,  are  comparatively  small,  22  rows  between 
the  snout  and  base  of  dorsal  fin,  16  or  17  between  the  eye  and  angle  of  the  preopercle.  The  scales  are 
roughened  in  lines  which  on  the  head  are  more  or  less  parallel  with  the  outer  margin  of  each  scale,  along  the 
body  they  are  arched.  Lateral-line — descends  gently  to  a  little  behind  the  end  of  the  pectoral  fin  when  it 
becomes  straight.  Colours — vary  considerablj',  in  the  aclult  gi'ayish-brown,  with  the  head,  back,  and  sides 
sprinkled  with  small  brown  spots.  Dorsal  fin  gray,  with  three  or  four  narrow  dark  bands  and  a  white  outer 
edge  :  anal  gray,  with  a  white  margin.  Caudal  gray,  spotted  with  black,  and  having  a  narrow  white  outer 
edge.  In  the  young,  and  up  to  12  or  14,  or  even  to  18  inches  in  length,  the  back  is  grayish,  sides  of  an  orange 
scarlet :  a  black  band  goes  through  the  eye  to  the  upper  half  of  the  caudal  fin,  and  a  second  from  the  angle  of 
the  mouth  to  its  lower  half.     In  some,  vertical  bars  are  also  present. 

The  ditference  in  colour  in  these  two  varieties  makes  it  almost  incredible  that  they  can  be  the  same 
species,  but  not  only  have  I  examined  a  large  number  of  specimens  from  Malabar  and  Canara,  but  seen  similar 
instances  at  Berlin,  and  the  Hague.  The  change  of  colour  is  not  simply  due  to  size,  the  immature  livery  being 
sometimes  retained  in  very  large  specimens. 

Habitat. — Malabar  and  Western  coast  of  India,  Siam  to  the  Malay  Archipelago.  It  attains  at  least  three 
feet  in  length.     The  specimen  figured  (15  inches  long)  «as  from  Trichoor  in  Malabar. 
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li;: 
Bloch,  t.  359 

Cuv.  and  Val. 
Bl.  Sclm.  p. 

vii,  p.  417,  ] 

6.    Ophiocephalus  striatus. 

Shaw,  Zool.  iv,  p.  ."i30  ;  Russell,  Fisli.  Vizaw. Fishes,  ii,  p. 

Cantor,  Catal.  p.  92  ;  Jerdon, 

238  ;   Shaw,  Zool.  iv,  p.  .i30  ;  Russell,  Fish.  Vizag.  ii,  p.  47,  and  Muttah,  pi. 
1.  202,  206  ;  Swainson,  Fishes,  ii,  p.  237  ;  Bleeker,  Beng.  en  Hind,  p.  42  ; 

M.  J.  L.  and  Sc.  1848,  p.  146 ;  Giinther,  Catal.  iii,  p.  474 ;  Kner,  Novara  Fische, 

J).  234 ;  Dav,  Fish.  Malabar,  p.  148. 
Ophiocephalus  wrahl,  Lacep.  iii,  p.  552  ;  Ham.  Buch.  Fish.  Ganges,  pp.  60,  367,  pi.  31,  f.  17. 
OjMocephalus  chena,  Ham.  Buch.  1.  e.  pp.  62,  367. 
Mornd,  Murl,  Dheri  mnrl,  Hind. ;  Sol  and  Chena,  Beng.  ;  Verarl  and   Wrahl,  Mai. ;   Verarlu  and  Currupti 

vcmrl,  Tarn.;  Soivarah,  Tel. ;  /b'o^ti,  Ooi-iah ;  Koochi  iia  muii,  Cannrese;  LooWn,  Singhalese  ;  Nga-ain-di,  Mngh. 

B.  V,  D.  37-45,  P.  17,  V.  6,  A.  23-26,  C.  13,  L.  1.  50-57,  L.  tr.  |*-'  or  -J:^,  Vert.  13  |  39. 
Length  of  head  3\  to  4,  of  caudal  6,  height  of  body  6  to  8  times  in  the  total  length.  J?ye.s— diameter 

1/6  to  1/7  of  length  of  head,  1  diameter  from  end  of  snout,  and  Ij  apart.  Greatest  width  of  head  1/2 

to  4 '9  of  its  leno-th,  its  height  equals  1/2  its  length  excluding  the  snout.  Lower  jaw  the  longer  :  the  maxilla 

reaches  to  below  the  hind  edge  of  the  eye,  or  even  1  diameter  behind  it.  Teeth — an  inner  row  of  conical  ones 

in  the  lower  jaw,  and  cardiform  ones  on  the  palatines.  Fins — the  pectoral  does  not  quite  reach  to  above  the 
nrio-in  of  the  anal.  Scales — the  plate-like  ones  on  the  sumnait  of  the  head  large  and  irregularly  shaped, 
from  18  to  20  rows  between  the  snout  and  the  origin  of  the  dorsal  fin  :  nine  rows  between  the  eye  and  angle  of 

the  preopercle.  The  number  of  rows  between  the  lateral-line  and  the  dorsal  fin  appears  subject  to  variation, 

some  from  the  East  Indian  Archipelago  and  Philippines  having  only  L.  tr.  |:|-,  and  fewer  rows  between  the 
snout  and  base  of  the  dorsal  fin,*  have  been  termed  0.  vaijus,  Peters.  (Monats.  Akad.  Berlin,  1868,  p. 

260.)  The  scales  on  the  head  are  roughened  in  lines  parallel  to  their  margins,  on  the  body  they  are  arched 

towards  the  centre  of  each.  Lateral-line — curves  downwards  below  the  twelfth  dorsal  ray.  Colours — dark 

grayish  or  blackish  superiorly,  becoming  dirty- white  or  yellowish-white  beneath  :  cheeks  and  lower  surface  of 
the  mouth  streaked  and  spotted  with  gray  :  bands  of  gray  or  black  from  the  sides  to  the  abdomen.  Some  spots 

and  bars  at  the  posterior  end  of  the  dorsal  iin :  ventrals  and  anal  grayish,  with  some  whitish  lines  or 

spots  alonw  the  base  of  the  latter.  In  the  young  there  is  occasionally  a  lai'ge  black  ocellus  at  the  end  of  the 
base  of  the  dorsal  fin,  and  the  body  may  be  destitute  of  any  marks. 

In  Burma  the  Telaings  have  a  ceremony  with  one  of  these  fish,  said  to  be  very  efficacious  in  cases 

of  sickness.  The  patient  promises  that  either  at  the  present  time  or  subsequent  to  his  recovery  he  will  propitiate 

the  spirit  which  he  has  offended.  A  Nga-yan  (Ophiocephalus  striatus)  is  brought,  and  the  sick  person  has  to 

pass  a  string  through  its  nostrils  in  the  same  way  that  a  cord  is  passed  through  the  nose  of  a  bullock.  A  circle 
is  then  formed  of  the  relatives,  they  dance  round  this  fish,  which  is  also  dragged  after  them,  and  other  oiferings 
are  then  made. 

Hahifat.   Fresh  waters  throughout  the  plains  of   India,  Ceylon,  Burma,  to  China  and  the  Philippines, 

especially  delighting  in  swamps  and  grassy  tanks  :  they  attain  3  feet  or  more  in  length.     They  take  a  bait 

very  readily,  especially  a  frog,  and  are  said  to  rise  to  the  salmon  fly. 

Stomach  and  C^cal  Appendages  of  Ophiocephalus  striatus. 

*  Since  the  aliove  was  in  Upe  I  bave  looked  over  some  of  Dr.  Bleeker'e  specimens  of  0.  striatals,  they  have  either  tlirec  or  four 
entire  and  two  half  rows  between  the  hueral-line  and  base  of  first  dortal  ray.  Some  of  mine  from  India  have  the  same  nnmbcr,  otliers 
liave  even  five  and  six  entire  and  two  half  rows  at  the  same  spot. 
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7.     Ophiocephalus  Stewartii,  Plate  LXXVII,  fig.  3. 

Ophioeephalus  Stewartii,  Playfair,  P.  Z.  S.  1867,  p.  14,  pi.  3. 
Sen-ga-lee,  Assam. 

B.  V,  D.  39-40,  P.  17,  V.  6,  A.  27,  C.  14,  L.  1.  47-50,  L.  tr.  *f5-''. 

Length  of  head  4,  of  caudal  5^,  height  of  body  7  to  8  in  the  total  length.  %es— diameter  6i  in  length 
of  head  1^  diameters  from  end  of  snout,  and  2  apart.  The  greatest  width  of  the  head  equals  its  length  behmd 

the  eyes,  and  its  height  equals  4/9  of  its  length.  The  maxilla  reaches  to  rather  beyond  the  hind  edge 

of  the  eye.  Teeth—some  conical  ones  in  the  lower  jaw,  also  on  the  vomer  and  palate.  Fms—the  dorsal 

commences  over  the  base  of  the  pectoral  fin,  is  2/3  as  high  as  the  body  and  higher  than  the  anal.  Pectoral  as 

lono-  as  the  postoi-bital  length  of  the  head,  and  extends  to  nearly  or  quite  above  the  commencement  of  the  anal ; 

ventral  about  1/3  as  long  as  pectoral.  Scales— the  plate-like  ones  on  the  upper  surface  of  the  head  rather  large, 
13  rows  between  the  snout  and  the  base  of  the  dorsal  fin,  five  between  the  eye  and  angle  of  the  preopercle  : 

those  on  the  upper  surface  of  the  head  roughened  by  lines  almost  surroundmg  a  central  spot,  whilst 

those  on  the  body  are  arched.  Co/okcs— purplish-black  superiorly,  becoming  lighter  on  the  sides  and  beneath  : 

many  of  the  scales  on  the  body  with  a  round  black  mark.  Fins  dark,  the  pectoral  m  the  young  yellow  m  its 

lower   half  with   a   blue   basal    spot,  external   to  which    it   has    several    vertical   black    bands,    dorsal   edged 
with  yellow.  .   -,  ̂   ■     ̂         ■     ̂         ,i       m, 

Habitat— Cuchav  and  Assam,  in  both  running  and  standing  water,  to  about  10  inches  m  length,      ihe 

specimen  figured  (life-size)  is  from  Assam. 

8.    Ophioeephalus  gachua. 
Ophioeephalus  hora  motta,  Russell,  Fish.  Vizag.  ii,  p.  49. 

Ophioc.ei,hali,s  gachua,  Ham.  Buch.  Fish.  Ganges,  pp.  68,  367,  pi.  21,  f.  21  ;  Bleeker,  Beng.  en  Hind, 

p.  42;  Giintber,  Catal.  iii,  p.  471;  Kner,  Novara  Fische,  p.  233;  Day,  Fish.  Mai.  p.  149;  Peters. 
Monats.  Akad.  Berlin,  1868,  p.  2G2,  (var.  ilIa7acceHSi>;.  ,,    tt         i  c     io.q        i^c 

Ophioeephalus  cora-mota  et  fiisciis,  Cuv.  and  Val.  vii,  p.  4]4  ;  Jerdon,  M.  J.  L.  and  be.  1«4H,  p.  14,b. 

Ophioeephalus  marginatus,'Cav.  and  Val.  vii,  p.  411  ;  Val.  in  Jacq.  Voy.  Ind.  On.  pi.  13,  f.  2  ;  Jerdon, M.  J.  L.  and  Sc.  1848,  p.  145. 

Ophioeephalus  limhatus,  Cuv.  and  Val.  vii,  pi.  201  ;  Swainson,  Fishes,  ii,  p.  23/. 

Ophioeephalus  montanus,  McClell.  C.  J.  K  H.  ii,^p.  583 ;  Bleeker,  Beng.  en  Hmd.  p.  42. 
OpMoeephalus  helaartii,  Giinther,  Catal.  iii,  p.  472.  /->     -  , 

Bheri  dhoh.  Hind. ;  Kaniru,  Mai. ;  Para  korava.  Tarn.  ;  Mah  korava,  Can. ;  Chenga  or  (  hayung,  Oonah  ; 
Boarrah,  Punj. ;  Chen-gah,  Assam. 

B.  V,  D.  32-37,  P.  15,  V.  6,  A.  21-23,  C.  12,  L.  1.  40-45,  L.  tr.  frf. 

Lencrth  of  head  3^  to  4^,  of  caudal  5i  to  6,  height  of  body  6  in  the  total  length.  ̂ Bi/es— diameter  1/6  of 

leno-th  of  head,  ]  diameter  fi-om  end  of  snout,  and  from  \\  to  Ii  apart.  The  greatest  width  of  the  head  equals 

its  "^length  behind  the  eyes,  and  its  height  equals  4/9  of  its  length.  The  maxilla  reaches  to  below  the 
hind  edge  of  the  orbit.  Teeth— atl  inner  row  of  widely  separated  conical  ones  in  the  lower  jaw,  some  also  <iu 

vomer  and  palatines.  Firas— pectoral  as  long  as  the  head  behind  the  eyes,  ventral  2/5  length  of  pectoral. _ 

Scales— hron-A  and  irregular  on  the  summit  of  the  head  :  four  or  five  rows  between  the  orbit  and  the  angle  of 

the  preopercle:  12  between  snout  and  base  of  dorsal  fin.  Those  on  the  head  roughened  by  circular 

liijes,  which  externally  are  parallel  with  their  outer  edge,  whUst  the  lines  on  the  scales  of  the  body  are  m  the 

form' of  arches.  LateraUine-heuAs  downwards  after  proceeding  about  12  scales.  6'o?o«cs— difi'er  materially, 
according  to  the  water  in  which  they  reside  :  usually  greenish,  lighter  beneath  :  dorsal,  caudal,  and  an:i,I 

slate-coloured,  with  an  orange  margin:  pectoral  with  a  black  base,  transversely  barred  (except  m  some 

Andaman  specimens),  and  having  a  slight  reddish  or  orange  edge.  In  the  young  there  is  often  a  large  ocellus 

with  a  light  edge  on  the  last  five  dorsal  rays  :  caudal  barred.  Occasionally  it  is  spotted  with  white,  or  even 

orange,  (0.  aurantiacus).  Ham.  Buch.  Fish.  Ganges,  pp.  69,  368,  pi.  23,  f.  22. 

0.  Kelmvrti :— Giinther  cUvided  this  Ceylon  form  from  0.  gachua,  "  difiering  from  it  by  its  longer  caudal 

fin,"  (it  is  5f  in  the  total  length).  Dr.  Giinther  (Zool.  Record.  1865,  p.  194),  observed  "  O.  Kelaartn  is  not  the 
young  of  0.  5ra.c/(((a  as  suggested"  :  which  assertion  I  think  is  eiToneous.  r<      j 

Hahitat.—Fresh  waters  throughout  India,  Ceylon,  Burma,  and  the  Andamans,  also  near  Gwadur  on  the 

Meckran  coast.  This  fish  is  often  found  thriving  at  the  bottom  of  wells,  and  in  fact  may  be  taken  from  the 

waters  of  the  plains  to  those  in  very  high  elevations.  It  attains  at  least  13  inches  in  length,  is  very  voracious, 

and  may  often  be  captured  in  little  watercourses,  into  which  it  has  pursued  the  Eaplochlli  and  other  small  fish. 

9.    Ophioeephalus  punetatus,  Plate  LXXVIII,  fig.  1  {variety). 

Bloch,  t.  358  ;  Cuv.  and  Val.  vii,  p.  404 ;  Bleeker,  Beng.  en  Hind.  p.  42 ,  Jerdon,  M.  J.  L.  and  Sc.  1848, 

p.  145  ;  Giinther,  Catal.  iii,  p.  469  ;  Kner,  Novara  Fische,  p.  233  ;  Day,  Fish.  Mai.  p.  151. 
Ophioeephalus  karrouvei,  Lacep.  iii,  p.  552. 
Ophioeephalus  lata.  Ham.  Buch.  Fish.  Ganges,  pp.  63,  637,  pi.  34,  f.  18. 

Ophioeephalus  Indicus,  McClell.  Cal.  Journ.  N.  H.  ii,  p.  583 ;  Bleeker,  Beng.  en  Hind,  p.  42. 
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OjMocephaJws  affinis,  Giintlier,  Catal.  iii,  ]i.  470. 
Fhool  dhoh.  Hind. :  Korava,  Tam. :  Beli-liorava,  Canarese  :  Muttah,  Tel. :  Gorissa  and  Gitrrie,  Ooriah  and 

Assam:  Dulloonrja,  Punj.  :  Nga-ain,  Mugli.  :  JJhoalee,  Sind:  Blach  caboose,  of  Europeans. 

B.  V,  D.  29-32,  P.  17,  V.  6,  A.  21-23,  C.  12,  L.  1.  37-40,  L.  tr.  V  h 

Length  of  head  3^  to  3f,  of  caudal  5^  to  Gl,  height  of  body  Si  to  7  in  the  total  length.  Eyes — diameter 
7  to  8-1-  in  length  of  head,  1  to  1|^  diameters  from  end  of  snout,  and  If  to  2  apart.  The  greatest  width  of  the 
head  equals  from  3/5  to  4/7  of  its  length,  its  lieight  equals  half  its  length.  Lower  jaw  the  longer,  the  maxilla 
reaches  to  below  or  behind  the  hind  edge  of  the  eye.  Teeth — a  posterior  row  of  four  or  hve  conical  ones  in  the 

lower  jaw.  Fins — pectoral  equals  half  the  length  of  the  liea'd  or  even  more,  and  reaches  to  above  the  origin  of 
the  anal :  ventral  is  3/4  as  long  as  the  pectoral.  The  dorsal  is  2/3  the  height  of  the  body,  and  a  little  higher 
than  the  anal.  Scales — on  the  summit  of  the  head  large  and  of  irregidar  shapes  :  12  rows  between  snout  and 
origin  of  dorsal  fin :  five  rows  between  the  eye  and  the  angle  of  the  opercle.  Those  which  are  on  the  top  of  the 
liead  are  roughened  in  lines  which  are  parallel  with  their  outer  edges,  but  on  the  body  they  are  more  horizontal. 
Lateral-line — with  a  slight  curve  above  the  fourth  anal  ray.  Colours — vary  with  the  water  they  reside  in.  Back 
irreenish,  becoming  yellow  on  the  sides  and  abdomen,  with  a  dark  stripe  along  the  side  of  the  head  :  sevei-al 
hands  from  the  back  pass  downwards  to  the  middle  of  the  body.  Fins  spotted,  the  caudal  and  the  vertical  ones 

witii  a  naiTow  light  edge,  and  dark  basal  band  :  ventrals  white  or  gi'ay.  Some  have  scattered  black  spots  over 
the  body  and  head,  and  this  appears  most  common  near  the  sea,  and  in  the  breeding  season,  whilst  they  are 
absent  from  the  young. 

Those  without  spots,  but  having  more  or  less  oblique  bands,*  sometimes  short  at  other  times  more 
continuous,  have  been  termed  0.  kurrouvei,  Lacep.  0.  Indicus,  McClelland,  and  0.  affinis,  Giinther.  Jerdon,  I.  c. 

observed,  "  I  have  not  seen  au}-  spotted  in  the  manner  described  by  authors." 
Personally  I  have  found  that  placing  those  with  spots  in  an  aquarium,  these  marks  have  frequently  faded 

away,  on  the  other  hand,  in  some  banded  ones,  spots  have  appeared  subsequent  to  their  confinement  in  a  globe  of 
water.     I  have  taken  females  (spotted  and  unspotted)  containing  well  developed  ova. 

Habitat. — Fresh-waters,  generally  in  the  plains,  preferring  the  stagnant  to  the  running.  They  attain  to 
about  a  foot  or  a  little  more  in  length.  I  found  a  female,  in  Februarj-,  contained  upwards  of  4,700  large  besides 
some  small  ova.  The  one  figui-ed  (life-size)  is  from  Calcutta,  and  is  of  purplish  colour,  due  to  the  brackish 
water  from  which  it  was  taken. 

Genus,  2 — CniNXA,  Gronovius. 

Differs  from  Ophiocephalus  in  being  deficient  in  ventral  fins,  and  having  no  cacal  appendages. 

Geographical  distribution. — Ceylon  and  China. 
It  is  not  uncommon  in  India  to  find  specimens  of  Ophiooephalus  gachiia  having  a  ventral  fin  deficient,  but 

I  have  not  observed  both  wanting. 

SYNOPSIS    OF   INDIVIDUAL    SPECIES. 

1.  Channa  Orientalis,  D.  34,  A.  22,  L.  1.  41.     Dull  green,  with  spots  and  a  barred  pectoral  fin.     Ceylon. 

1.    Channa  Orientalis,  Plate  LXXVIII,  fig.  2. 
Channa,  Sp.  Gronov.  p.  135,  t.  9,  f.  1. 
Channa  Orientalis,  Bl.  Schn.  p.  496,  t.  90,  f .  2  ;  Giinther,  Catal.  iii,  p.  483. 
Channa  Indica,  Gronov.  ed.  Gray,  p.  100. 

B.  v,  D.  34,  P.  14,  A.  22,  C.  14,  L.  1.  41,  L.  tr.  ̂ '4^  Cffic.  pyl.  0.^ 
Length  of  head  3|  to  4J,  of  caudal  5^,  height  of  body  6i  to  8  times  in  the  total  length.  Eyes — diameter 

1/5  of  length  of  head,  1  diameter  from  end  of  snout,  and  1^  apart.  The  greatest  width  of  the  head  equals  its 
length  behind  the  middle  of  the  eyes,  and  its  height  equals  half  its  length.  The  posterior  extremity  of  the  maxilla 
reaches  to  behind  the  orbit.  Teeth — some  enlarged  ones  in  the  lower  jaw.  Fins — the  pectoral  equals  the 
length  of  the  postorhital  portion  of  the  head.  Scales — wath  longitudinal  striated  and  raised  lines.  Colours — of 
a  dirty  greenish  superiorly,  becoming  dull  white  or  brown  on  the  sides  and  beneath,  there  appear  to  be  some 
darkish  spots  on  the  body  and  fins.     Pectoral  with  vertical  bars  on  its  basal  third. 

Habitat. — Fresh-waters  of  Ceylon.  The  one  figured  (life-size)  is  from  the  collection  in  the  British 
Museum. 

*  I  have  specimens  of  an  almost  uniform  colour. 
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Family,  XXXVIII— LABYRINTHICI,  pt,  Cuvier. 

Andbantidce,  pt,  Richardson ;  SinrohrancMdce,  pt.,  Swainson ;  LahijrintMbranclui,  pt.,  Owen. 
Osphrumenoidei,  Bleeker. 

Branchiostegals  from  four  to  six:  pseudobranchise  rudimentary  or  absent.  Gills  four.  Body 

compressed,  oblong,  or  elevated.  Eyes  lateral.  Gill-opeuing  rather  narrow,  the  membranes  united  below 

the  isthmus.  Above  the  third  or  upper  portion  of  the  first  branchial  arch  exists  a  cavity,  in  which  is 

contained  an  elaborate  apparatus  consisting  of  thin  laminae  of  bone,  covered  by  a  vascular  mucous  membrane, 

and  which  is  employed  for  respiratory  purposes.*  The  number  of  dorsal  and  anal  spines  variable  :  ventrals 
thoracic.  Scales  ctenoid  and  of  moderate  size.  Lateral-line  interrupted  or  absent.  Air-vessel  present 
or  absent.    Pyloric  appendages  when  present  few. 

Professor  Peters  (]!iIonats.  Akad.  Berlin,  1808,  p.  2.50)  includes  OpMocepJialidai  and  Lucioeephalid<B 
in  this  Family. 

Georjrafhical  distnhviwn.— 'Fresh  water  and  estuary  fishes  of  Asia  and  South  Africa.  They  are  capable 
of  living  a  considerable  period  out  of  their  natural  element,  as  they  are  able  to  respire  atmospheric  air,  either 

directly^'or  else  in  solution  in  water.  They  consist  of  both  vegetable  and  animal  feeders,  are  often  domesticated and  acclimatized  in  other  countries.  When  domesticated  they  are  subject  to  considerable  variations  in  form, 
also  in  the  number  of  their  spines  and  rays. 

Ifges^—Ml  are  considered  as  good  for  eating,  some  are  even  reputed  to  have  medicinal  stimulating 

properties,  whUst  due  to  their  li\'ing  long  after  removal  from  the  water,  they  are  capable  of  being  brought 
to  the  mai'kets  in  a  fresh  and  wholesome  condition. 

SYNOPSIS  OF  GENERA. 
A.    Teeth  on  the  palate. 

1.  Anahas.     Opercles  and  preorbital  serrated  :  vomerine  teeth.     India,  Burma,  Ceylon,  and  the  East. 

B.    Fixed  teeth  in  the  jaws,  palate  edentulous. 

2.  Pohjacanthus.     Dorsal  and  anal  spines  numerous  :  ventrals  long  :  caudal  rounded.     India  and  Ceylon. 

3.  Osjjhromenus.  Dorsal  spines  in  varying  numbers  (2-13),  as  are  also  the  anal  (7-14)  :  outer 
ventral  ray  filiform.     India,  China,  and  the  East. 

4.  Trichogaster.     Ventral  fin  a  single  filiform  ray.     India. 

Genus,  1 — Anabas,  Cuvier. 

BraneMostegals  six :  pseudolraiicliice  absent.  Superhrancliial  organ  well-developed.^  BrancMal  arches  with 

toothed  tulerdes.  Mouth  rather  small.  Opercles  and  preorUtal  serrated.  Teeth  villiform^  in  jaws  and  on  the 

anterior  and  posterior  extremities  of  the  vomer :  none  on  the  palatines.  Dorsal  fin  single,  the  spinous  portion  of  greater 

extent  than  the  soft :  anal  spines  numerous,  but  less  than  those  of  tlie  dorsal.  Scales  ctenoid,  rather  large.  Lateral- 

line  interrupted.     Air-vessel  bifid  posteriorly  tdth  either  extremity  produced.     Pyloric  appendages  few  or  absent. 

Geographical  distribution.— Yresh  water  and  estuary  fishes.  They  are  found  from  India  to  the  Malay 

Ai'chipelago  and  the  Philippine  Islands.  They  are  most  numerous  in  the  Maritime  provinces,  and  the 
deltas  of  the  larger  rivers. 

ITscs. — The  fishes  of  this  genus  rarely  exceed  eight  inches  in  length,  but  are  highly  esteemed  as 

nourishing  food,  whilst  owing  to  their  vitality  being  very  gi-eat,  they  can  be  conveyed  alive  for  long  distances. 
The  boatmen  on  the  Ganges  carry  them  in  moist  earthern  pots,  killing  and  cooking  them  as  required.  They  are 
rather  voracious  fishes,  readily  taking  a  worm  as  a  bait. 

These  fishes  have  been  reputed  to  climb  trees,  and  Lieutenant  Daldorf  reported  having  captured  one  five 

feet  from  the  ground,  from  the  cleft  of  a  palmira  tree,  the  leaves  of  which  commence  from  the  bottom  of  its 

stem.  They  migrate  during  the  rainy  season  from  pond  to  pond  :  and  have  also  been  found  a;stivating  during 
the  hot  months. 

Accidents  are  constantly  occurring,  duo  to  native  fishermen  killing  these  fishes  by^  breaking  their 

vertebral  column  by  a  bite,  as  is  done  by  sportsmen  in  Europe  by  striking  their  heads  against  their  boot.  Whilst 

the  fish  is  in  the  fisherman's  mouth  for  this  humane  purpose  (as  it  is  covered  by  a  slimy,  slippery  secretion) ,_  it 

occasionally  slips  into  his  throat,  and  then  owing  to  its  spiny  character  it  cannot  be  withcbawn  without  extensive 

laceration  of  the  patient's  mouth.     Although  the  following  treatment  may  appear  somewhat  disgusting  it  is 

*  Obsei-vations  on  this  mode  of  respiration  are  deferred  until  the  Siluridai  come  under  consideration. 
t  The  superbranchial  organ  consLsts  of  thin  Ijony  lamina;  placed  one  above  the  other,  decreasing  in  size  superiorly,  and 

increasing  in  number  with  age.    At  first  the  edges  of  these  lamiuis  are  smooth,  but  as  the  fish  get  older  they  become  undulated. 

3    B 
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most  successful.  Should  the  fish  be  still  alive  cut  off  the  projecting  or  caudal  portion,  causing  it  to 
die  of  hasmorrhage.  TVTien  dead  the  parts  easily  reached  may  be  removed,  but  any  force  being  employed  is  most 
injudicious.  An  elastic  catheter,  if  necessary,  may  be  passed  past  tlie  fish  in  order  to  feed  the  patient,  but  the 
decay  of  the  animal  is  most  rapid,  whilst  a  little  smell  more  or  less  is  immaterial  to  a  native  of  the  East. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Analas  scandens,  D.  \lj\^,  A.  -f:!^,  L.  1.  28-32,  L.  tr.  15-lG,  Ca?c.  pyl.  0—3.     India  and  the  East. 

A.    Teeth  on  the  palate. 

Anabas  scandens,  Plate  LXXVIII,  fig.  3. 

Perca  scandens,  Dald.  Trans.  Linn.  Soc.  iii,  1/97,  p.  02. 
Aidlilas  testudineus,  Bloch,  t.  322. 
Amphiprion  testudineus  et  scansor,  Bl.  Schn.  pp.  204,  570. 
Lutjanus  testudo  et  scandens,  Lacep.  iv,  pp.  235,  231'. 
Biiarus  testudineus  et  sciindens,  Shaw,  Zool.  iv,  pp.  471,  475. 
Cojus  cohojius,  Ham.  Buch.  Fish.  Ganges,  pp.  9«,  370,  id.  13,  f.  33 ;  Taylor,  Brewsters,  Edin.  Journ.  Sc. 

1831,  V,  pp.  34,  36. 
Analas  testudineus,  Cuv.  Eeg.  Anim. ;  Peters.  Monats.  Akad.  Berlin,  18G8,  p.  259. 
A'nahas  scandens,  Cuv.  and  Val.  vii,  p.  333,  pi.  193  and  205  ;  Cuv.  Reg.  An.  111.  Poiss.  p.  74,  f .  1  ;  Swainson, 

Fishes,  ii,  p.  237 ;  Cantor,  Ann.  Nat.  Hist,  is,  p.  28,  and  Catal.  Malay.  Fishes,  p.  82  ;  Richards.  Ich.  China, 
p.  250;  Jcrdon,  Madr.  J.  L.  and  Sc.  1849,  p.  144;  Bleeker,  Verh.  Bat.  Gen.  xxiii,  p.  8,  and  Java,  iv,  p.  329; 
Giinther,  Catal.  iii,  p.  375;  Kner,  Novara  Fische,  p.  217;  Day,  Fish.  Malabar,  p.  132. 

Analas  s2}inosus,  Gray  and  Hardw.  111.  Indian  Zool.  pi.  89,  f.  1. 

Anahas  ti-ifoliatus,  Kaup.  Wieg.  Ai-ch.  18G0,  p.  124,  t.  6,  f.  A. 
TJndee-collee,  Mai.  ;  Pauni-eyri,  Tarn. ;  Coi,  Beng.  Assam,  and  Ooriah  ;  Nga-pri,  Mugh ;  N<ja-l>jays-ma, 

Burm. ;  Kavaya  or  Kwwlty-ya,  Sing. 

B.  vi,  D.  V_->J,  P.  15,  V.  1/5,  A.  flJJ,  C.  17,  L.  1.  28-32,  L.  tr.  3-4  |  9-10,  Vert.  10/lG,  Ca;c.  pyl.  0-3. 
Length  of  head  3J  to  3|,  of  caudal  5^-  to  6|,  height  of  body  3  to  4  in  the  total  length,  i/yes— diameter 

4Mo  5  in  length  of  head,  3/4  to  1  diameter  fi-om  end  of  snout,  and  from  If  to  2  apart.  The  greatest  width  of 
the  head  ncaidy  equals  its  height,  or  its  length  excluding  the  snout.  Lower  jaw  slightly  the  longer, 
the  maxilla  reaches  to  beneath  the  middle  of  the  orbit.  Preorbital  strongly  denticulated,  the  anterior  four  or 
five  denticulations  are  directed  more  or  less  forwards,  and  the  front  one  is  the  longest :  posterior  edge  of  opercle, 
also  of  sub-  and  inter-  opercles  strongly  spinate,  shoulder  scale  generally  with  two  or  three  denticulations. 
Teeth — villiform  in  the  jaws,  with  the  outer  row  rather  the  largest ;  a  small  patch  on  the  front  end  of 
the  vomer,  which  are  slightly  obtusely  conical  but  small,  none  on  the  palatines.  Fins — the  length  of  the  base 
of  the  spinous  portion  of  the  dorsal  fin  is  5/G  of  that  of  the  length  of  its  entii-e  base,  soft  portion  liigher  than  the 
spinous.  Scales — three  entii-e  and  two  half  rows  between  the  lateral-line  and  the  commencement  of  the  base 
of  the  dorsal  fin,  some  over  soft  dorsal,  caudal,  anal,  and  base  of  pectoral.  Lateral-line — inten-upted  about  the 

,  seventeenth  scale.  Ccecal  appendages — usually  three,  but  I  took  some  specimens  in  jNIatb-as  which  were  destitute 
of  any.  ̂   Colonrs — rifle  gi-een,  becoming  lightest  on  the  abdomen.  During  life  there  are  usually  four 
wide  vertical  body  bands,  and  a  dark  stripe  from  the  angle  of  the  mouth  to  the  preopercle.  The  young  have  a 
black  blotch  on  the  side  of  the  base  of  the  tail,  surrounded  by  a  light,  sometimes  yellow,  ring ;  usually  they 
have  a  black  spot  at  the  end  of  the  opercle,  and  sometimes  another  at  the  base  of  the  pectoral. 

Variety. — I  obtained  in  the  Ganjam  district  a  specimen  of  this  fish  of  an  orange  colour,  which  the 
fishermen  asserted  was  not  an  uncommon  occurrence  and  not  depending  solely  upon  the  water  the  fish  resided 
in.     At  the  present  time,  after  it  has  been  nearly  ton  years  in  spirit,  the  orange  colour  is  visible. 

Analas  oligolepis,  Giinther  (?  Bleeker)  Catal.  iii,  p.  37G,  from  Ceylon  and  India,  is  considered  to  differ  as 

having  D.  'V*'  ̂ -  ̂-  27.  I  have  specimens  from  India  which  have  only  28  large  scales  along  the  lateral-line, 
and  two  in  the  Calcutta  Museum  have  D.  l«,  L.  1.  2G,  and  it  appears  to  me  that  a  regular  gradation  exists  fi-om 
that  number  to  32.* 

This  fish  being  extensively  employed  for  stocking  ponds,  considerable  differences  are  found  as 
to  its  proportions,  the  Bengal  forms  as  a  rule  being  rather  more  elongated  than  those  of  Madras. 

Habitat — Estuaries  and  fresh  waters  of  India,  Ceylon,  and"  Burma,  to  the  Malay  Archipelago  and Philippines.  The  one  figured  is  from  Calcutta.  They  attain  at  least  8|  inches  in  length,  the  breeding  season 
is  about  J  une  and  July. 

*  It  is  a  siilijcct  deserving  extended  investigation,  as  to  how  far  the  nnmlier  of  spines  and  rovs  of  the  dorsal  and  anal  fin.s 
differ  in  each  species  of  Indian  fresh  water  Acanthopterygian  fishes.  A  rather  wide  latitnde  exists  in  Anahas,  Folyacanthus, 
Trichoyaster,  Osphromenus,  and  OpMocej^halv.s,  and  to  a  lesser  extent  in  Etroplus.  The  number  of  scales  along  the  lateral-line  seem.s 
also  to  be  subject  to  variation  in  Folyacanthus.  whilst  in  Ophioce2^halus  in  some  the  number  apiiears  constant  between  the  lateral-line 
and  first  dorsal  spine  (as  0.  micropeltes,  0.  Stewartii,  and  0.  c/achua),  in  others  iucoiistant  (as  0.  marulius,  0.  Uucox'unctatus,  and 
U.  si/riatusj. 
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B.    Fixed  teeth  in  jaws,  palate  edentulous. 

Genus,  2— PoLTACASTHUs,  (KiM.  and  v.  Hass.)  Cuv.  and  Vol. 

Brancliiostegals  six :  pseudohraricUos  glandtdar  or  absent.  Body  ohlong,  compressed.  Moutli,  small^  and  hut 

little  protractile.  Opercles  spineless.  Teeth  small  and  fixed  in  the  jaws,  pialate  edentulous.  Borsal  fin  single,  the 

spiiwus  portion  of  much  greater  extent  than  the  soft :  the  anal  of  a  similar  description ;  ventral  with  mie_  spine  and 

five  ivell-developed  rays,  some  of  which  are  usually  elongated.  Scales  rather  large,  ctenoid.  Lateral-line  interrupted, 

and  may  he  partially  or  even  entirely  ahsent.     Air-vessel  simple.     Pyloric  appendages,  when  present,  few. 

Geor/raphical  distrihation. — rresh  waters  and  estuaries  along  the  coasts  of  India  and  Ceylon,  but  usually 

not  far  uiland.  Occasionally,  according  to  Dr.  Jerdon,  wounds  £i-om  their  spines  inflict  a  most  severe  bui-ning 
pain,  wliich  lasts  for  two  or  three  hours. 

Uses. — Although  their  size  is  minute,  the  lower  classes  of  the  natives  employ  them  for  food. 

SYNOPSIS  OF  SPECIES. 

1.'  Pohjacanthus  cupanus,  D.  »f:|S  A.  \%Z\i,  L.  1.  29-32,  L.  tr.  ji-g.  Greenish,  barred,  having  a  scarlet ventral  ray.     India. 

'2.  Foly acanthus  signatus,  D.  V-t</.  A.  W-'rh  L-  1-  20,  L.  tr.  4/9.     Olive.     Ceylon  and  Java. 

1.    Polyacanthus  cupanus,  Plate  LXXVIII,  fig.  4. 

Cuv.  and  Val.  vii,   p.  357;  Giinther,   Catal.  iii,  p.  331;  Kner,  Novara  Fische,  p.  218 ;  Day,  Fish,  of 

Malabar,  p.  134,  tt  ,  7       •  rr  1 

Caringanah  and  Wunnuttee,  Mai. :  Pminah,  Tarn.  :   Ta-hut-ti,  Can.  and  Mai.  :  Reh-bu-ti,  iel. 

B.  Yi,  D.  H:i%  P-  1')'  V.  1/5,  A.  '|:H,  C.  13,  L.  1.  29-32,  L.  tr.  ̂ %. 

Length  of  head  1/4  to  1/5,  of  caudal  nearly  1/4,  height  of  body  1/4  of  the  total  length.  Eyes—dJmMeiev 

1/4  to  1/5  o^f  length  of  head,  1  diameter  from  end  of  snout  and  apart.  Preorbital  serrated.  Posterior  half,  and 
the  angle  of  the  preopercle  finely  serrated,  as  are  also  the  sub-opercle  and  posterior  half  of  the  inter-opercle. 

Teeth— c&vAiiovxa  in  jaws,  none  on  vomer  or  palatines.  J'Mts— dorsal  spines  not  so  high  as  the  rays,  the  soft 

dorsal  and  sometimes  the  anal  rather  elongated,  caudal  wedge-shaped.  Lateral-line— in  the  form  of  a  smgle 

round  hole  in  each  scale,  has  three  entire  and  two  half  rows  of  scales  between  it  and  the  base  of  the  first  dorsal 

spine,  it  ceases  about  the  fourteenth  scale.  CoZokw— rifle-green,  with  the  prolonged  ventral  ray  scarlet :  caudal 

barred  in  spots,  as  is  also  the  dorsal  more  especially  in  its  soft  portion :  a  round  dark  spot  at  the  base  of  the 

caudal,  and  numerous  small  ones  on  the  head.  Fac/efj/— rose-coloured  -with  two  horizontal  black  bands,-^  one 
from  above  the  orbit  to  the  upper  part  of  the  caudal  fin,  the  second  from  the  angle  of  the  mouth  through  the 

eye  to  the  lower  part  of  the  same  fin  :  head  and  cheeks  spotted.  The  colour  reminds  one  of  the  young  of  the 

Ophioeephalus  micropeUes  (see  page  365),  and  appears   somewhat  to   resemble  P.  Deissneri,  Bleeker. 
mdjitat.—M.sAahii.v  and  Coromandel  coasts,  often  found  in  ditches,  paddy  fields,  and  shallow  waters, 

o-enerally  within  or  not  far  removed  from  tidal  influence,  but  I  have  likewise  taken  it  in  the  Bowany  at 

Mettapo'lliam  and  also  along  the  base  of  the  ghauts  in  Canara.  It  lurks  under  stones,  or  amongst  weeds,  and 
becomes  very  tame  in  an  aquarium.     It  gi-ows  to  about  three  inches  in  length. 

2.    Polyacanthus  signatus. 
Giinther,  Catal.  iii,  p.  379. 

B.  ̂ -i,  D.  ̂ f:H,  P-  11.  V.  1/5,  A.  iiiif,  C.  14,  L.  1.  29-32,  L.  tr.  4/9,  Vert.  10/16. 

Leng-th  of  head  3f  to  4^,  of  caudal  3^  to  4,  height  of  body  3^  to  3i  in  the  total  length.  %es— diameter 
4i.  to  5  in  the  length  of  head,  1  diameter  from  end  of  suout,  and  1  apart.  Lower  edge  of  preorbital  veiy  finely 

serrated  :  angle  of  preopercle  finely  serrated,  the  other  opercles  entire.  The  maxilla  reaches  to  below  the  front 

edcre  or  first  third  of  the  eye.  Teei/t— villiform,  the  outer  row  in  the  jaws  rather  enlarged,  some  specimens  have 

a  caniniform  tooth  on  either  side  of  the  middle  of  the  lower  jaw.  i-'/jis— dorsal  spines  stout,  rather  short, 

increasing  in  length  to  the  last :  soft  portions  of  the  dorsal  and  anal  elongated  and  pointed  due  to  the 

prolongation  of  their  central  rays  :  outer  ventral  ray  prolonged  into  two  filaments.  Caudal  with  its  central 

rays  the  longest.  ia«em?-/uie— sub-inten-upted.  G'o?oh/-s— reddish  olive  in  spirit :  probably  greenish  during 
life  :  a  rouncl  blackish  spot  on  the  middle  of  the  base  of  the  soft  dorsal. 

Habitat. — Ceylon  and  Java,  attaining  at  least  5  inches  in  length. 

Genus,  3 — Ospheomenus,  (Commerson)  Lacepcde. 

Trichopus,  Lacep. :  Ctenops,  McClelland  :  Trichopsis,  Kner. 

Branchiostegals,  six.  Body,  moderately  elevated,  compressed.  Opercle  without  a  ̂ spine  :  opercular  pieces 

serrated  in  the  immature.     A  superhranchial  organ.     Mouth  small,  ohlique,  protractile.      Small  and  fixed  teeth  in 

*  These  bamU  appear  to  be  mo.-th-  seen  in  the  young  in  the  Canara  district,  whilst  their  cheeks  have  well  marked  black  spots. 3  B  2 
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the  jaws,  none  on  the  palate.  One  dorsal  fin,  its  spinotis  portion  sometimes  in  excess  (2-14)  hut  generally  less  in  extent 
than  its  sofi part.  Anal  spines  in  varying  numbers  (5-14).  Outer  ventral  ray  long,  filiform,  the  remainder  being 
generally  rudimentary.  Scales  ctenoid,  and  of  moderate  size.  Lateral-line,  when  present,  uninterrujited.  Air-vessel 
present.     Pyloric  appendages  tivo. 

Geographical  distribution. — One  species  has  been  introduced  into  India  :  and  another  is  found  in  Assam, 
N.E.  Bengal,  Sikkim.  and  Nepal.  The  imported  species,  0.  olfa.c,  is  of  excellent  flavour,  attaining  to  201bs.  or 
upwards  in  weight,  well  adapted  for  pisciculture,  and  capable  of  being  extensively  spread  in  tropical  and  extra- 
tropical  regions.  It  has  been  naturalized  in  the  ]SIau.ritius  and  Cayenne :  in  18G4  some  were  imported  into 
Australia,  and  in  1866  into  Madras  and  on  to  the  Nuilgherry  bills.  Commerson  who  observed  it  in  the 
Mauritius  in  1770,  states  that  he  never  eat  any  fish  more  exquisite  in  flavour  whether  from  the  sea  or  fresli 
water  :  he  also  added  that  in  Batavia  the  Dutch  reared  them  in  large  earthen  pots,  changing  the  water  daily 
and  feeding  them  on  nothing  but  fresh  water  plants,  especially  the  Pistia  nutans. 

General  Hardwicke  (Zool.  Journ.  iv,  p.  309),  gives  an  account  of  the  breeding  of  this  fish,  apparently 
monogamous  :  he  observes,  they  commence  at  six  months  of  age,  whilst  their  fecundity  is  astonishing.  During  the 
breeding  season  they  frequent  the  sides  of  tanks,  where  shelter  is  afibrded  them  by  the  grasses  and  weeds 
growing  in  the  water.  For  several  days  they  are  very  active,  passing  in  and  out  of  their  grassy  cover,  and  in 
some  places  thickening  it,  by  entangling  all  trailing  shoots,  and  forming  what  is  generally  considered  the  spot 

under  which  the  ova  are  deposited.  They  continue  to  watch  this  place  with  the  gi-eatest  vigilance,  di-iving  away 
any  interloping  fish,  and  at  the  end  of  a  mouth  numerous  fry  appear,  over  which  the  old  gouramies  keep  watch 
many  days. 

Uses. — As  already  observed  they  are  excellent  as  food,  but  must  not  be  allowed  access  to  foul  substances 
or  they  will  consume  them,  and  may  thus  be  rendered  unwholesome. 

SYNOPSIS  or  SPECIES. 

1.  Osphromenus  olfax,  D.  H-tt-  ̂ -  Tf'if.  L.  1.  30-38,  L.  tr.  Vl".  China,  fresh  waters  of  the  Malay 
Archipelago,  introduced  into  the  IMauritius,  Cayenne,  and  India. 

2.  Osphromenus  nohilis,  D.  f  :§,  A.  -s-g-rj^  L.  1.  28-31,  L.  tr.  ■{•.j.  Brown,  with  three  irregularly  interrnpted 
silvery  longitudinal  bands.     N.E.  portions  of  Bengal  and  Assam. 

1.     Osphromenus  olfas,  Commerson,  Plato  LXXIX,  fig.  C. 

Osphromenus  gourami,  Lacep.  iii,  p.  117,  pi.  iii,  f.  2. 
Trichopodus  mentiun,  Lacep.  iii,  p.  125,  pi.  iii,  f.  3. 
Trichopiis  gourami  and  satyras,  Shaw,  Zool.  iv,  pp.  388,  391,  pi.  55. 
Osphromenus  olfax.  Hard.  Zool.  Journ.  iv,  p.  309,  pi.  36  ;  Cuv.  and  Val.  vii,  p.  377  ;  Swainson,  Fishes,  ii, 

p.  23G  ;  Richards.  Ich".  China,  p.  251 ;  Bleeker,  Verb.  Bat.  Gen.  xxiii,  p.  10 ;  Cantor,  Catal.  p.  88  ;  Giiuther, Catal.  iii,  p.  382  ;  Peters,  Monat.  Akad.  Berlin,  1868,  p.  260. 
Osphromenus  gourami,  Cnv.  and  Val.  vii,  p.  377,  pi.  198  (immature). 

B.  vi,  D.  wm,  P.  15,  V.  1/5,  A.  T|:if,  C.  16,  L.  1.  30-38,  L.  tr.  '^,  Vert.  12/18-19. 
Length  of  head  1/4,  caudal  1/6,  height  of  body  1/3  of  the  total  length.  i?j/es— diameter  about  1/4  of 

length  of  head,  l-i-  diameters  from  end  of  snout  and  2  apart.  Body  oblong,  elevated  and  compressed,  the 
abdominal  profile  more  Cf)nvex  than  the  dorsal,  and  a  slight  concavity  over  the  orbit.  The  posterior  extremity 
of  the  maxilla  extends  to  beneath  the  anterior  edge  of  the  orbit.  In  the  immature  the  preorbital  finely  and  evenly 
serrated,  as  is  also  the  lower  margin  of  the  preopercle.  Fins — dorsal  spines  increasing  in  length  and  strength 

to  the  last,  the  sixth  and  seventh'rays  the  longest :  first  or  second  anal  ray  sometimes  produced  in  the  immature  ; 
pectoral  and  caudal  rounded:  first  ventral  ray  reaches  the  base  of  the  caudal.  Colours — greenish-brown, 
becoming  lighter  on  the  abdomen:  four  or  five  vertical  bands  extend  from  the  back  to  the  abdomen  in  the 
immature  :  a  reddish-brown  tinge  on  the  lower  surface  of  the  head  and  chest :  base  of  pectoral  tin  black  in  the 
young  ;  where  glands  open  on  the  head  there  are  black  spots  or  stars. 

Habitat. — China,  and  fresh  waters  of  the  Malay  Archipelago.  Naturalized  in  Slauritius,  Cayenne, 
Austraha,  and  introduced  into  some  parts  of  India,  viz.  near  Calcutta,  Madras,  and  the  Neilgherries.  Attains 
20  lbs.  or  more  in  weight  and  is  excellent  eating  when  kept  in  clean  water.  The  specimen  figured  is  one  from 
the  Neilgherry  hills,  and  is  11^  inches  in  length. 

2.    Osphromenus  nobilis,  Plate  LXXVIII,  fig.  5. 
Ctenops  nohilis,  McClelland,  Cal.  Journ.  Nat.  Hist,  v,  p.  281,  pi.  21,  f.  1. 
Trichopodus  7iohilis,  Cantor,  Malayan  Fishes,  p.  91. 

Osphromenus  nohilis,*  Day,  Proc.  Zool.  Soc.  1869,  p.  519. 

B.  vi,  D.  f:f,  P.  12,  V.  1/5,  A.  -^%^,  C.  16,  L.  1.  28-31,  L.  tr.  6/12,  Ckc.  pyl.  2. 

*  Dr.  Giiuther  recorded  :  "  Osphromemis.  Surfreou  Pay  describes  wliat  lie  states  to  be  the  Ctenops  7iohilis  of  McClelland," 
(Zool.  Record,  1869,  p.  133).  The  only  specimen  of  thi<  fish  which  I  have  sec-u  in  any  Cuutiueutal  Museum  was  at  Berlin,  it  had  been 
received  in  exchange  I'rom  the  British  iluseuiu  as  "  Osphromeniis  olfa.c,  yuuug,  India." 
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Length  of  head  3|  to  4,  of  caudal  4  to  41,  height  of  body  3  to  3i  in  the  total  length,  i/j/es— diameter 
3 J  in  length  of  head,  l|  diameters  from  end  of  snout,  and  also  apart.  Body  compressed  :  head  acute,  rather 

depressed,  with  the  lower  jaw  the  longer.  The  posterior  extremity  of  the  intermaxillaries  reaches  to  opposite 

the  front  edge  of  the  eye,  the  maxilla  4/5  of  the  same  distance.  Preorbital  rather  large  and  coarsely 

serrated,  as  is  also  the  lower  edge  of  the  preopercle.  Teeth — villiform,  with  some  rather  enlarged  ones  in  the 

jaws.  Fins — dorsal  small,  and  situated  in  the  posterior  third  of  the  length  of  the  body.  Pectoral  rather  above 

half  the  length  of  the  head.  Outer  ventral  ray  prolonged  in  some  specimens.  Anal  commences  from 

close  behind  the  end  of  the  ventral  spine  and  is  continued  almost  to  the  caudal,  fi-om  which  it  is  separated  by  a 
.  notch,  its  spines  increase  in  length  posteriorly.  Scales — ctenoid,  extending  over  the  bases  of  the  vertical  fins. 

iaferaZ-Znie— when  present  in  the  form  of  a  simple  orifice  in  the  centre  of  each  scale  :  occasionally  it  becomes 

more  tubular  towards  the  caudal  region.  An  accessory  cavity  to  the  gills  exists  above  and  behind  the  branchi». 

Colours — brown,  a  silvery  white  band,  usually  interrupted,  passes  fi-om  the  eye  to  the  centre  of  the 
base  of  the  caudal  fin ,  a  second  similar  one  extends  from  the  pectoral  along  the  side,  and  a  third  at  the  base 

of  the  anal.     Sometimes  there  is  a  black  light-edged  ocellus  at  the  upper  part  of  the  base  of  the  caudal  fin. 

Hahitat.—Rxxevs  of  N.  E.  Bengal  and  Assam,  extending  into  those  of  the  hOls.  It  attains  at  least 
4  inches  in  length.     The  one  figured  (life-size)  was  from  Assam. 

Genus,  4 — Tkichogaster,  Bl.  Schn. 
Colisa,  Cuv.  and  Val. 

BrancMostegals  five,  branchial  arches  with  toothed  tubercles.  Opercle  entire:  preopercle  usually  serrated. 

Cleft  of  mouth  small,  jaws  little  protractile.  A  single  dorsal  fin,  the  spinous  portion  more  developed  than  the  soft : 
anal  similar,  but  of  greater  extent.  Ventral  consisting  of  a  single  elongated  filiform  ray.  Teeth  small  m  the  jaws, 
vomer  and  palatines  edentulous.  Lateral-line,  when  present,  interrupted.  Air-vessel  divided  posteriorly  into  two 
portions.     Pyloric  appendages  few.     Intestines  with  many  convolutions. 

The  numbers  of  the  spines  and  rays  in  both  the  dorsal  and  anal  fins  are  subject  to  considerable  variation 

in  the  species  of  this  genus,  whilst  the  character  of  the  caudal  is  not  invariably  identical  in  all  specimens  of  the 

same  species.  The  sub-opercle  may  be  serrated  or  entire  in  the  same  species.  The  lateral-Hne  has  been  said  to 

be  present  in  some,  absent  in  others :  on  this  however  undue  stress  has  been  laid.  In  examining  20 

well-marked,  banded  Trichogaster  chunas,  it  was  found  as  follows : — in  some  anteriorly  in  the  form  of  well- 
marked  tubes,  or  else  they  were  moderately  developed  :  in  others  the  tubes  were  absent  or  represented  by  a 
circular  spot  in  the  centre  of  the  scale.  The  tube  being  the  most  highly  developed  form,  when  less  so 
the  round  orifice  which  even  may  be  entu-ely  absent,  and  as  all  these  three  varieties  are  found_  in  T.  chima,  the 
character  of  the  lateral-line  can  hardly  be  considered  a  siifficient  diagnostic  distinction  for  species. 

Oeographical  distribution. — Large  rivers  and  waters  in  their  vicinity  throughout  SLnd,  the  Punjab, 

N.  W.  Provinces,  Bengal,  Assam,  and  Burma,  but  appear  to  be  absent  in  India,  south  of  the  Kistna  river 
throughout  the  Madras  Presidency,  along  the  western  coast,  and  Ceylon. 

Although  Bloch  and  Cuv.  and  Val.  remark  upon  the  existence  of  these  fishes  at  Pondicherry 

and  Tranquebar,  I  cannot  help  thinking  some  error  as  to  locality  has  been  recorded.  The  late  Dr.  Jerdon 

informed  me  that  he  had  never  seen  any  in  southern  India,  the  Macb-as  ]\Iuseum  does  not  possess  any,  and  I 
have  searched  in  vain  for  specimens  at  the  two  localities  given  above,  where  the  native  fishermen  were 
unacquainted  with  any  fishes  resembling  the  coloured  drawings  of  a  Trichogaster. 

Ham.  Buch.  distinguishes  the  following  six  species  of  Trichogaster : — colisa,  bejeus,  cotra,laUus,  sola,  and 
chuna.  His  MS.  figure  of  bejeus  is  however  so  similar  to  his  published  colisa,  as  to  leave  but  little  doubt  that 

the  two  are  varieties  of  one  species,  the  former  is  said  to  have  D.  y,  A.  \^,  the  latter  to  possess  D.  -ff,  A.  -i-f- 
The  T.  cotra  is  stated  to  have  D.  y,  A.  \^,  and  appears  to  be  the  young  of  the  first  species.  T.  lalius  seems 
to  be  a  well  marked  form,  whilst  T.  sola  may  be  a  variety  of  the  black  banded  T.  chma. 

SYNOPSIS   OF  SPECIES. 

1.  Trichogaster  chuna,  D.  ̂ }:i^,  A.  ffltj-  Caudal  slightly  emarginate.  A  dark  or  black  band  from  the 
eye  to  the  caudal  fin.     Bengal  and  Assam. 

2.  Trichogaster  hibiosus,  D.  V>  ̂ -  'tf*-  Lips  very  thick  and  covered  with  papillse  as  in  Labeo.  Soft 
dorsal  elongated  and  pointed.     Eight  or  ten  bands  on  the  sides.     Bui-ma. 

3.  Trichogaster  fasciatus,  \\jW  A.  i^iZ^.  Caudal  notched  or  cut  square.  Body  banded.  Large  rivers 
of  Sind,  India,  and  Burma,  except  Madras,  south  of  the  Kistna. 

4.  Trichogaster  lalias,  D.  »|-:i%  A.  iilff.  Vertical  fins  densely  scaled.  Vertically  banded  with  scarlet 
and  azure  blue  bands.     Indus,  Ganges,  and  Jumna  rivers. 

1.    Trichogaster  chuna,  Plate  LXXIX,  fig.  3. 

Trichopodus  chuna.  Ham.  Buch.  Pish.  Ganges,  pp.  121,  372. 
Colisa  chuna,  Cuv.  and  Val.  vii,  p.  368. 
Trichogaster  chuna,  Day,  Proc.  Zool.  Soc.  1869,  p.  520. 
Bah-say-lee  or  Bainsa-saylee,  Assam. 

B.  V,  D.  if:i%  P.  9,  V.  1,  A.  ii:|f,  C.  15,  L.  L  27-29,  L.  tr.  5/10.. 
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Length  of  head  from  3|  to  4,  of  caudal  45  to  4},  height  of  body  2|  to  2f  in  the  total  leng-th.  Eyes — 
rliameter  2f  to  3  in  length  of  head,  1/2  to  3/4  of  a  diameter  from  end  of  snont,  and  1  apart.  Preorbital  and 
lower  edge  of  preopercle  serrated.  Maxilla  reaches  to  below  the  front  ncstril.  Profile  very  slightly  concave 
over  orbits  :  snout  obtuse.  Fins — dorsal  fin  commences  midway  between  end  of  snout  and  base  of  first  ray,  its 
spines  increasing  in  length  to  the  last,  which  equals  the  postorbital  length  of  the  head,  and  is  2/3  as 
high  as  the  soft  dorsal  which  is  longest  in  its  middle.  Pectoral  as  long  as  the  head.  The  ventral  ray  reaches 
to  the  posterior  extremity  of  the  anal.  Caudal  sUghtly  emarginate.  Scales — ctenoid,  about  19  rows  between 
first  dorsal  spine  and  the  snout,  they  are  but  sHghtly  extended  over  the  soft  portion  of  the  anal  fins 

and  form  a  short  sheath  for  the  spines.  Lateral-line — present.  Colours — of  a  dull  greenish,  becoming 
lighter  along  the  abdomen  :  a  dark,  sometimes  black,  baud  from  the  eye  along  the  side  to  the  lower  half  of  the 

base  of  the  caudal  fin.  A  dark  band  in  the  upper  thu-d  of  the  dorsal  fin,  and  another  on  the  back 
along  the  base  of  that  fin  :  anal  banded  similarly  to  the  dorsal,  and  hkewiso  with  a  dark  band  along  the  bases 
of  its  soft  portion.  Caudal  sometimes  with  a  black  spiot  at  its  base,  whilst  its  last  third  is  rather  dark, 
occasionally  with  two  or  three  transverse  bands. 

Out  of  20  specimens  seven  had  18,  the  remainder  17  dorsal  spines  :  of  the  anal  spines,  five  had  20, 
ten  had  19,  three  had  18,  and  two  had  17  ;  those  captured  nearest  the  sea  had,  as  a  rule,  the  most  spines. 

Habitat. — The  Brahmapootra  from  Upper  Assam  at  Debrooghur  to  the  Hooghly  at  Calcutta.  It  is 

termed  "  Chuna  kholisha  at  Goalpara,"  (H.  B.  MSS.).  The  Trichopodus  sola,  H.  B.  Pishes  of  Ganges,  p.  120, 
appeal's  to  be  a  variety  of  this  species,  and  is  termed  "  Jjillc  sonrjtah  and  Icalah  at  Goalpara,"  (H.  B.  MSS.)  Out 
of  20  specimens  the  largest  is  1'8  inches  in  length. 

2.    Trichogaster  labiosus,  Plate  LXXIX,  fig.  4. 

B.  V,  D.  V,  P-  10,  V.  1,  A.  i^s^  C.  15,  L.  1.  30,  L.  tr.  5-G/12. 
Length  of  head  4j,  of  caudal  4^,  height  of  body  2|  to  3^  in  the  total  length.  Etjes — diameter  3i  in 

length  of  head,  1  diameter  front  end  of  snout,  and  \\  apart.  Preorbital  denticulated.  Preopercle  very  slightly 
rounded  at  its  angle,  its  lower  limb  rather  strongly  serrated :  sub-opercle  when  serrated  very  slightly  so. 
Maxilla  reaches  to  below  the  anterior  nostril.  Lips  very  thick  and  covered  with  papillae  (as  in  Labeo). 

Teeth — present  in  the  jaws.  Fins — dorsal  spines  increase  in  length  to  the  last,  which  is  2/5  of  that  of  the  head, 
soft  dorsal  jaointed,  its  third  to  fifth  rays  being  elongated,  and  from  two  to  three  times  as  long  as  the  last  spine. 
Anal  commences  below  the  base  of  the  pectoral,  its  soft  portion  elongated,  but  not  to  so  great  an  extent  as  the 

soft  dorsal.  Caudal  wedge-shaped,  the  central  rays  being-  the  longest.  Scales — a  few  over  the  base 
of  the  anterior  anal  spines,  increasing  in  number  posteriorly,  whilst  the  soft  portion  of  the  fin  is  densely  scaled  : 

fewer  scales  on  soft  dorsal.  Colours — greenish  superiorly,  becoming  lighter  beneath,  from  eight  to  ten 
oljliquely  vertical  dark  bars  on  the  sides.  A  light  yellowish  red  band  proceeds  from  the  eye  across  the  lower 
jaw  behind  the  lip,  whilst  posteriorly  it  has  a  dark  edge.     Fins  dark,  outer  edge  of  anal  yellowish-red. 

Ilabitat. — Burma,  foiind  in  the  Irrawaddi  at  Rangoon,  and  certainly  as  high  as  Mandalay.  The  specimen 
figured  (Hfe-size)  is  from  Rangoon. 

3.     Trichogaster  fasciatus,  Plate  LXXVIII,  fig.  6. 

Triclinrjaster  fasciatus,  Bl.  Schn.  p.  1G4,  t.  36 ;  Giinther,  Catal.  iii,  p.  387 ;  Day,  Proc.  Zool.  Soc. 
18(39,  p.  520. 

Trichopodus  colisa,  lejeus,  and  cotra,  Ham.  Buch.  Fish.  Ganges,  pp.  117,  118,  119,  120,  pi.  15,  f.  40; 
Taylor,  Brews.  Edin.  Journ.  Sc.  1831,  v.  pp.  34,  37. 

Colisa  vxilcjaris,  bejeus,  cotra,  and  Povticeriana,  Cuv.  and  Yal.  vii,  pp.  362,  365,  366,  370,  pis.  196,  205. 
Polyacanthus  fasciatus,  Cuv.  and  Val.  vii,  p.  369. 
Colisa  vulgaris,  Swainson,  Fishes,  ii,  p.  235 ;  Bleeker,  Yerh.  Bat.  Gen.  xxv,  Beng.  en  Hind.  p.  94. 

Colisa  fasciata  and  Ponticeriana,  Jei'don,  M.  J.  L.  and  Sc.  1848,  p.  145. 
Kussuah  and  Coilia,  Ooriah  ;  Pommdi,  Tel.  ;  Kiin-fjee,  Punj. ;  Pich-ru,  Sind. ;  Koh-lee-hona,  Assam.  ; 

Nga-pm-thick-kouk  and  Nga-phyin-thaleb,  Burm. 

B.  V,  D.  VW,  P-  10,  V.  1,  A.  f  j:i^-,  C.  15,  L.  1.  29-31,  L.  tr.  -^h^,  Ctec.  pyl.  2. 

Length  of  head  3f  to  4^,  of  caudal  4^  to  5^,  height  of  body  21  to  3i  in  the  total  length.  Eyes— 
diameter  3j  to  3^  in  length  of  head,  3/4  to  1  diameter  from  end  of  snout,  and  1|  to  If  apart.  Preorbital 
denticulated  in  the  young,  only  its  lower  edge  in  the  middle  aged,  whilst  in  the  adults  it  may  be  entire  :  lower 
limb  of  preopercle  serrated,  and  sometimes  a  few  serratures  on  the  sub-opercle.  Fins — dorsal  spines  of 
moderate  strength,  the  last  the  longest  and  equal  to  the  postorbital  length  of  the  head,  the  soft  portion  in  some 
is  rounded,  in  others  more  pointed  and  even  1/4  longer  than  the  last  spine,  soft  anal  resembles  the  soft  dorsal : 
caudal  notched  or  cut  square.  Scales — there  are  few  on  the  vertical  fins  of  Assam  specimens,  more  on  those 
from  Calcutta  or  Ganjam.  Colours — superiorly  greenish,  becoming  dirty  white  below  :  a  green  spot  on  either 
gill  cover  :  eyes  red :  fourteen  or  more  orange  bands  descend  obliquely  downwards  and  backwards  from  the 
back  to  the  abdomen :  ventral  fin  edged  with  red  and  variegated  with  black,  green,  and  white  :  dorsal  and 
caudal  fins  spotted  with  orange.     Immature  specimens  with  a  black  spot  at  the  root  of  the  caudal  fin. 
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The  Assam  variety  has  higher  dorsal  spines  and  a  more  pointed  soft  dorsal  and  anal  fin,  which 
are  like-wise  less  scaled,  than  in  those  from  Calcutta. 

18  Assam  specimens— 1  had  17,  13  had  16,  4  had  15  dorsal  spines ;  3  had  17,  10  had  16,  5  had  15  anal  spines. 
4  Calcutta      „       —  1    „   16,  3     „    15      „  „       ;  1    „    17,    2     „     16,  1    „    15     „        „ 

4Ganjam       „        —2    „    17,    2    „    16  ;  1    „    18,    3     „     1"  "        " 
The  Assam  variety  appears  to  be  T.  bejeus.  H.  B.,  and  is  T.fasciatus,  var.  Playfair,  (P.  Z.  b.  ieb/,  p.  io; 

from  Cachar.  T.  cotra,  H.  B.  (^Sada  kJwUsha,  Goalpara,  H.  B.  MSS.)  may  be  the  young,  it  is  said  not  to  exceed 
2  inches  in  length,  and  to  have  transverse  blue  bars  on  the  sides.     D.  17  |  18,  A.  19  |  16.  ,       ̂  

Eahitat.—The  Coromandel  coast  as  far  south  as  the  river  Kistna,  the  estuaries  of  the  Ganges, 

Cachar,  and  Assam,  Punjab,  N.  W.  Provinces,  and  Sind,  British  and  upper  Burma  :  attaining  to  5  inches 
in  length. 

It  is  dried  in  places  in  India,  whilst  in  Burma  it  is  frequently  made  into  Ngapee. 

4.    Trichogaster  lalius,  Plate  LXXIX,  fig.  5. 

Trichopodm  lalius.  Ham.  Buch.  Fish^  Ganges,  pp.  120,  372. 
Colisa  lalius,  Cuv.  and  Val.  vii,  p.  366. 
Colisa  unicolor,  Cuv.  and  Val.  vii,  p.  368. 
Trichogaster  unicolor,  Giinther,  Catal.  iii,  p.  388. 
Trichogaster  lalius.  Day,  Proc.  Zool.  Soc.  1869,  p.  520. 
Kung-gee,  Punj. 

B.  V,  D.  if;i°,  P.  10,  V.  1,  A.  H:«.  C.  15,  L.  1.  26-28,  L.  tr.  4i-5i/10. 

Length  of  head  34  to  3i,  of  caudal  4i  to  H,  height  of  body  2^  to  2i  in  the  total  length.  Eges-- 
diameter  3i  to  3*  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Profile  over  eyes  rather 

concave.  Preorbital  denticulated  :  lower  limb  of  preoperole  sen-ated,  sub-opercle  entire.  TeefA— present  in 

iaws.  Fins—AovsaX  spines  increase  in  length  to  the  last,  the  soft  dorsal  and  anal  rounded,  not  produced. 

Caudal  rounded,  in  large  specimens  cut  square,  or  even  very  shghtly  notched.  ScaZes- covering  the 

soft  dorsal,  and  very  densely  the  soft  portion  of  the  anal,  they  form  a  high  sheath  to  the  anal  spines 

CoZowrs- vertically  banded  with  scarlet  and  light  blue,  half  of  each  scale  being  of  either  colour.  Dorsal  and 
caudal  fins  barred  in  scarlet  dots.     Anal  with  a  dark  band  along  its  base,  and  a  red  outer  edge. 

In  the  cold  season  at  Calcutta  these  lovely  little  fishes  are  often  sold  alive  in  bottles  of  water,  and  they 

thrive  pretty  well  in  an  aquarium.     The  specimens  of  T.  unicolor  at  Paris  appear  to  belong  to  this  species._ 

Habitat. — Ganges  and  Jumna  rivers,  very  common  at  Calcutta,  also  in  Sind  :  it  attains  nearly  2  inches 

in  length.     It  is  termed  "  Lai  khoUsha  at  Goalpara,"  (H.  B.  MSS.) 

STOMACH  AND  c^CAL  APPENDAGES  OF  ChrysopTirys  daUia. 

appear: 
as  a  distinct  species,  -which  appears  to  correspond  with  C.  ccdmnara  (Tariety).     Douhtless  there  are  two,  f^"'"?' /""=;' ^;,,/J  „, ., 

species,  however  the  only  fom  I  have  iskm  at  Calcutta  is  that  figured,  which  I  think  agrees  with  H.  Buchanan  3  type  captured  
at  tne 

same  place. 
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Family,  XXXIX— TEACHYPTEEID^,  pL,  Swainson.^^ 

Trcnaiidei,  pt.  CuV.  :   Gijmnetridir,  pt.  Swainson. 

Branchiostegals  six :  pseudobranchiaB  present.  Body  elongated,  and  strongly  compressed.  Gill  openings 
wide :  gills  four.  Eyes  lateral.  Cleft  of  mouth  slight.  Dentition  feeble.  A  single  dorsal  fin  occupying  the 
whole  of  the  back,  having  a  detached  anterior  portion,  the  whole  composed  of  rays  that  are  neither  branched 
nor  articulated  :  anal  absent :  caudal  not  in  the  longitudinal  axis  of  the  fish,  or  else  rudimentary :  ventrals 
thoracic.    Scales  absent.    Pyloric  appendages  numerous.    Vertebrae  many.    Bones  soft. 

Genus,  1 — Regalecus,  Briinn. 

Gymnetriis,  Bl.  Schn. 

Definition  as  in  the  family,  liJceivise  the  ventral  in  the  form  of  a  sinc/le  filament  with  a  dilated  extremity. 
Caudal  fin,  if  present,  minute. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.     D.  4-5/320.     Silvery.     Coromandel  coast  of  India. 

1.    Regalecus  Russellii,  Plate  LXXIX,  fig.  2. 

Gymnetrus,  Russell,  Fish.  Vizag.  i,  p.  28,  pi.  xl. 
Gymnetrus  Eussellii,  Shaw,  Zool.  iv,  p.  195,  pi.  28 ;  Cuv.  and  Val.  x,  p.  377. 
Xiphicthis  EusseUii,  Swains.  Fishes  ii,  p.  46;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  139  (not  synom.) 
Begalecus  russellii,  Giinther,  Catal.  iii,  p.  311. 

B.  V,  D.  4-5/320,  P.  11,  V.  1,  C.  4. 

Body  lanceolate,  sword  form,  smooth,  without  scales.  Mouth  small,  oblique,  jaws  extractile,  the  upper 

slightly  the  longer.  Teef/i— absent.  Fins—iom  or  five  rays  on  the  head  at  first  distinct,  subsequently  uniting 
and  forming  a  long  filament :  second  dorsal  extends  from  the  neck  to  near  the  caudal  fin,  the_  central  rays  the 

longest.  Pectoral  short.  Caudal  distinct  fi'om  the  dorsal,  consisting  of  four  rays  united  into  one  filament. 
iS'ccyZes— absent.  Colours— a  pale  silver,  but  the  sUvering  comes  off  upon  handling:  dorsal  fin  with  a 
dark  edge. 

The  fish  described  and  figured  by  RusseU  was  captured  on  the  outside  of  the  surf  at  Vizagapatnam, 
March,  1788,  and  does  not  appear  to  have  been  subsequently  observed. 

ZfaiiYn^— Vizagapatnam,  grows  to  two  feet  eight  inches  in  lengtb.     The  figure  is  after  RusseU. 

*  Swainson,  1839  (Fishes  ii,  p.  47)  instituted  this  family  :  Giinther,  1861  (Catal.  iii,  300)  adopted  the  same  name  but  omitted 
any  reference  to  Swainson,  as  a  conseqnence  the  nomenclature  (see  Carus  and  Gerstaeclier,  Pisces,  p.  546),  has  been  erroneously  credited 
to  the  latter  of  those  two  ichthyological  authors. 
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Family,  XL— GLYPHIDODONTID^,*  Cantor. 

Scicwioidei,  pt,  Cuv. ;  Labroidd  ctenoidei,  Miiller;  Ctenolabridm,  Owen;  Pomacentrida:,  Giinther. 

Branchiostegals  from  five  to  seven  :  pseudobranchise  present.  Gills  three  and  a  half.  Eyes  lateral. 

Body  more  or  less  short  and  compressed.  Bones  of  head  variously  armed  or  smooth.  Teeth  in  jaws 

feeble,  palate  edentulous :  inferior  pharyngeal  bones  coalescing,  with  or  without  a  median  longitudinal 
suture.  Some  of  the  dorsal,  anal,  and  ventral  rays  unarticulated,  forming  spines.  A  single  dorsal  fin  with 

the  spines  equal  in  number  to  or  somewhat  less  than  the  rays,  very  rarely  more  :  the  soft  anal  similar  to  the 
soft  dorsal,  and  with  two  or  three  spines  :  ventrals  thoracic,  with  one  spine  and  five  rays.  Scales  ctenoid. 

Air-vessel  present,  and  destitute  of  any  pneumatic  duct.    Pyloric  appendages  few. 

GeograiMcal  distribution.— Seas  of  India  and  tropical  seas.     A  few  extending  into  estra  tropical  regions. 

SYNOPSIS  OF  GENERA. 

1.  AmfMprion.     Opercles  and  preorbital  serrated  or  denticulated.     Teeth  in  a  single  row.     Indian  Ocean 
and  beyond.  .  . 

2.  Premnas.  Opercles  serrated:  preorbital  armed  with  one  or  two  spines,  ieetli  m  a  single  row. 

Seas  of  India  to  the  Malay  Archipelago  and  beyond.  m      .     •  -n-p 
3.  Tetradrachmum.  Preopercle  serrated,  and  sometimes  the  preorbital.  Teeth  m  a  villiform  band. 

Red  Sea,  east  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.      _ 

4.  Pomaceiitrus.  Preopercle  serrated,  and  sometimes  the  preorbital.  .  Teeth  m  a  single  row.  Red  Sea, 

east  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

6.  Ghjphidodmi.  None  of  the  opercles  serrated.  Teeth  in  a  single  row.  Red  Sea,  east  coast  of  Africa, 
seas  of  India,  to  the  Malay  Archipelago  and  beyond.  ,        r        i    ■        , 

6.  EeUastes.  None  of  the  opercles  serrated.  Teeth  conical.  Tropical  seas,  also  found  in  the 
Mediterranean. 

Genus,  1 — Amphiprion,  Bl.  Sclin. 

Comdnus,  sp.  Gronov. ;  ProcMlus,  (Klein),  Cuv. 

Branchiostegals  five :  pseudobranchioe.  A II  the  opercles  and  preorbital  are  denticulated,  the  teething  on  the 

opercle  and  snhopercle  being  almost  spinate.  Teeth  in  the  jaws  in  one  row,  conical  and  small.  Scales^  of  moderate 

or  rather  small  size.  Dorsal  fin  ivith  from  9  to  11  spines :  anal  with  two.  Lateral-line  ceases  in  a  tubular 

form  below  the  end  of  the  dorsal  fin,  or  is  cmitinued  lower  down  in  the  form  of  a  simple  orifice  in  each  scale. 
Air-vessel  piresent.     Pyloric  appendages  few. 

The  fishes  forming  this  Genus  have  as  a  rule  very  vivid  and  decided  colouring,  vertical  bands  of  a  more 

or  less  white  tint  being  present  in  the  majority.  It  appears  very  probable  that  some  of  the  species  founded  on 

colours,  are  merely  varieties.     The  caudal  fin  seems  more  rounded  in  the  young  than  in  the  adults. 

Geographical  distribution.— Red  Sea,  east  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago 
and  western  portions  of  the  Pacific. 

SYNOPSIS  OP  SPECIES. 

1.  Amphiprion  ephipipium,  D.  \srJLX^  A.  „?t-j,  L.  1.  50-5.5,  L.  tr.  7/18.  Dull  yellow,  with  a  dark  blotch 
on  the  side.     Andamans  to  the  Malay  Archipelago  and  beyond. 

2.  Amphiprion  frenatus,  D.  \%-_\\,  A.  -^^-"t^,  L.  1.  50-55,  L.  tr.  7/18.  Dull  yellow,  with  a  dark  blotch  on 
the   side  and  a  narrow  white  band  from  the  nape  over  the  opercles.     Andamans  to  the  Malay  Archipelago 
and  beyond.  ,  • ,    ,       i  n 

3.  Amphiprion  Seboi,  D.  \^ZW,  A.  ■j^?t3.  L.  1.  50-55,  L.  tr.  6/18.  Dark,  with  two  white  bands,  one  from 

nape  over  opercles,  the  second  from  the  middle  of  dorsal  fin  down  the  side,  it  is  also  continued  along  the  ujiper 
third  of  the  soft  dorsal.  End  of  free  portion  of  tail  and  caudal  tin  yellow.  Andamans  to  the  Malay 
Archipelago  and  beyond. 

4.  Amphiprion  Glarldi,  D.  if,  A.  W-  L.  1.  55,  L.  tr.  6-7/19.  Dark,  with  three  white  cross  bands  :  snout, 

chest,  pectoral,  and  caudal  yellow.     Ceylon  to  the  Malay  Archipelago  and  beyond. 

*  Miiller  seijarated  .is  Fharyngognathi,  the  families  haying  the  inferior  pharyngeal  bones  combined  as  in  Pormcentridce, 
Labrido!  and  Chromides,  from  the  rest  of  the  Acanthopterrgians,  a  division  which  does  not  hold  good  on  a  more  extended  investigation. 

Thus,  Genus  Gerres  was  found  to  have  these  bones  as  in  the  Pharyugognathi,  but  Kiier  (Wien.  Sitz.  Iviii,  p.  301)  has  ob=i-rved 
that  Gerres  macrosoma  is  an  exception,  having  them  separated,  .and  Professor  Peters  has  recorded  the  same  tact  in  G.  jjlitimer* 
and  several  East  Indian  species.    They  are  coalesced  in  some  of  tlie  GoUid(s,  not  so  in  others. 

0  C 
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5.  Amflufirion  joercula,  D.  ifrH,  A.  —''r^,  L.  1.  60-60,  L.  tr.  7-8/21-23.  Yellow,  with  three  white, 
black-edgod  cross  bands.  Pectoral  and  caudal  j'ellow,  with  a  white  edge  having  a  black  base.  Seas  of  India 
to  the  Malay  Arcliipelago  and  beyond. 

6.  Amphiprioti  hifaseiatum,  D.  y-j-Vs",  A.  Tir^Ta-,  L.  1.  50-5.5,  L.  tr.  6/19.  Dark,  with  two  milk-white  cross 
bands.     Caudal  with  a  white  upper  and  lower  edge.     Andamans  to  the  ilalay  Archipelago  and  beyond. 

7.  Ampliq^wn  akalhqnsus,  D.  -j^f-Vg-,  A.  t/t*''  ̂ -  ■'•  ̂*^'  ̂ -  *'"•  6/24.  Orange,  with  a  blue  band  from  the 
snout  to  the  dorsal  fin  :  scales  on  body  with  a  light  spot.     Andamans  to  the  Malay  Archipelago. 

1.  Amphiprion  ephippium,  Plate  LXXX,  fig.  1. 

Lutjanus  eijMppitmi,  Bl.  iv,  p.  121,  t.  201,  fig.  2  ;  Lacep.  iv,  pp.  229,  230. 

Amphijm'rm  ephippium,  Bl.  Schn.  p.  200 ;  Cuv.  and  Val.  v,  p.  386  ;  Schleg.  Overz.  Amp.  &c.  Verh.  Nat. 
Gen.  Overz.  Bezitt.  p.  18;  Bleeker,  Batoe,  p.  321  ;  Giinther,  Catal.  iv,  p.  10 ;  Day,  Proc.  Zool.  Soc.  1870,  p.  695. 

C'oracinus  insignitus,  Gronov.  Syst.  ed.  Gray,  p.  57. 

B.  V,  D.  ia:H,  P-  19,  V.  1/5,  A.  t^'^^,  C.  15,  L,  1.  50-55,  L.  tr.  7/18,  Ckc.  pyl.  2. 

Length  of  head  ?A  to  3J,  of  caudal  5^  to  5^,  height  of  body  2^  to  25  in  the  total  length.  Eyes— 
diameter  l/-i  of  length  of  head,  1  diameter  from  end  of  snout,  and  \\  apart.  The  maxilla  reaches  to  below  the 
first  third  of  the  eye.  Preopercle  serrated,  suborbital  ring  of  bones,  opercle  and  sub-o])ercle  denticulated. 
Fins — dorsal  spines  of  moderate  strength,  and  nearly  as  high  as  the  rays,  there  being  no  notch  between  the 
two  portions  :  caudal  more  rounded  in  the  immature  than  in  the  adult.  Lateral-line — the  tubular  portion  ceases 
after  passing  along  about  36  scales,  reappearing  some  rows  lower  down  in  the  form  of  a  round  hole  in  each 
scale.  Colours — of  a  dull  yellow,  with  a  dark  blotch  on  the  side  which  runs  into  the  general  colour,  the  outer 
edge  of  the  ventral  brown. 

Habitat. — Andamans  and  Nicobars,  to  the  Malay  Archipelago  and  Australia.  The  specimen,  figured 
life-size,  was  brought  from  the  Nicobars  by  the  late  Dr.  Stoliczka. 

2.  Amphiprion  frenatus,  Plate  LXXX,  fig.  2. 

Brevoort,  Amer.  Exp.  to  China  and  Japan,  p.  2G3,  pi.  vi,  f.  4 ;  GUI,  Proc.  Acad.  Xat.  Sc.  Phil.  1800, 

p.  148. 
Ampltipn-ion  tricolor,  Giinther,  Catal.  iv,  p.  8;  CasteLaau,  P,  Z.  S.  Yict.  ii,  p.  92. 

B.  V,  D.  \%IW,  P.  19,  V.  1/5,  A.  i^^T^,  C.  15,  L.  1.  50-55,  L.  tr.  7/18. 

The  proportions  are  as  in  the  last  species  (A.  epliippimn).  Colours — of  a  brownish  orange  hue, 
becoming  lightest  on  the  abdomen  and  free  portion  of  the  tail :  a  blackish  blotch  descends  from  below  the  last 
five  dorsal  spines  and  first  few  rays  to  the  middle  of  the  sides.  A  pearl  coloured  or  bluish  band  of  varying 
width  passes  from  the  nape  over  the  oporcles  :  ventrals  externally  blackish. 

Although  I  have  placed  this  fish  as  distinct  from  A.  ephppium,  it  seems  not  unlikely  that  it  is 
merely  a  variety.  Amongst  the  fishes  I  took  at  the  Andamans  were  several  of  the  young  having  the  white 
ocular  band,  whilst  all  the  adults  were  without  it,  being  A.  epliippium.  Since  then  I  have  seen  several  adults 
with  the  light  band,  but  I  am  not  sure  whether  such  may  not  be  the  livery  of  the  immature  retained 
in  the  adult  stage. 

Uahitat. — Madagascar,  Andamans,  to  the  Malay  Archipelago,  Australia,  &c. 

3.  Amphiprion  Sebae,  Plate  LXXX,  fig.  3. 

Seba,  iii,  p.  70,  t.  26,  f.  24. 
Arnphiprion  Sebw,  Bleeker,  Batav.  p.  478  ;  Giinther,  Catal.  iv,  p.  4. 

B.  V,  D.  if-.H,  P-  20,  V.  1/5,  A.  T^\^,  C.  15,  L.  1.  50-55,  L.  tr.  6/18. 
Length  of  head  4  to  4i,  of  caudal  5^,  height  of  body  2f  to  3  in  the  total  length.  Eyes — diameter  3^ 

in  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  The  maxilla  reaches  to  below  the 
front  third  of  the  eye.  Suborbital  ring  of  bones  and  preopercle  serrated  :  opercle  and  sub-opercle  denticulated. 
Fins — dorsal  spines  of  moderate  strength,  increasing  in  length  to  the  fourth,  which  equals  about  1/3  of 
the  length  of  the  head,  posteriorly  they  decrease  so  that  the  fin  is  deeply  notched,  soft  dorsal  1/3  higher  than 
the  spinous.  Caudal  cut  square,  or  rather  emarginate  in  the  adult.  Lateral-Hue — interrupted  after  about 
the  thirty-eighth  scale.  Colours — brownish-black,  with  two  milk-white  cross  bands,  the  anterior  goes 
fi'om  over  the  nape  to  the  sub-opercle,  touching  the  orbit  anteriorly  and  covering  most  of  the  opercle  posteriorly. 
The  second  band  goes  from  the  three  last  dorsal  spines  and  four  first  rays,  ending  inferiorly  a  little  in 
front  of  the  vent,  superiorly  it  covers  the  upper  third  of  the  soft  dorsal  fin  :  end  of  free  portion  of  the  tail  and 
caudal  fin  canary-yellow.  A  young  specimen  3/4  of  an  inch  in  length  had  the  snout,  muzzle,  and  chest  dull 
yeUow,  pectoral  greenish,  its  base  black. 

Hahitat. — Andamans  to  the  Malay  Archipelago.  The  specimen  figured  (life-size)  was  taken  at  the 
Andamans ;  both  it  and  another  of  equal  size  captured  at  the  same  time  had  D.  \\. 

4.    Amphiprion  Clarkii. 

?  Antliias  polymnns,  Bloch.  t.  ccexvn,  f.  1.  ^ 
Aiithias  Clarkii,  Bennett,  Fish.  Ceylon,  p.  29,  pi.  29. 
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AmpUpnon  xantliurus,  Cuv.  and  Val.  v,  p.  402 ;  Bleeker,  Batav.  p.  480  ;  Jerdon,  il.  J.  L.  and  S.  1851, 
p.  133;  Giinther,  Catal.  iv,  p.  5.  ,-i--     ,        r^ 

Ampliiprion  Clarldi,  Cuv.  and  Val.  is,  p.  504  ;  Peters,  in  Wieg.  Archiv.  1855,  p.  2bo ;  Gunther,  Catal. 
iv,  p.  5 ;  Kner,  Novara  Fisclie,  p.  240.  ,        ̂       ,    . 

ximpliipnon  hicinctus,  Riipp.  Atl.  p.  139,  t.  xxxv,  f.  1  ;  Cuv.  and  Val.  is,  p.  505  ;   Gunther,  Catal.  iv,  p.  b; 

Playfair,  Fish.  Zanz.  p.  80 ;  Klunz.  Fische,  d.  Roth.  Meer.  Verh  z.  b.  Ges.  Wien,  1871,  p.  518. 
Amphiprion  Japonicus,  Schleg.  Faun.  Japon.  Poiss.  p.  66. 
Amphiprion  cliri/sargus,  Richardson,  Ich.  China,  p.  254. 
Prochilus  clarldi,  Bleeker,  Bintang,  1868,  p.  4. 
Prochilus  xanthurus,  Bleeker,  Madagascar,  p.  85. 

B.  V,  D.  it,  P.  19,  V.  1/5,  A.  ̂ ,  C.  15,  L.  1.  55,  L.  tr.  6-7/19. 

Length  of  head  4i,  of  caudal  4^  to  4f,  height  of  body  2i  to  2t  in  the  total  length.  J?(/es— diameter  3  to 

3h  in  length  of  head,  1  diameter  from  end  of  snout,  and  1^  apart.  Dorsal  profile  more  convex  than  the 

abdominaf.  Preorbital  and  suborbital  ring  of  bones  denticulated :  vertical  limb  of  preopercle  likewise 

serrated :  opercle  and  sub-opercle  spinate,  also  in  two  distinct  patches  on  the  opercle.  The  maxilla  reaches  to 

under  the  anterior  edsre  of  the  orbit.  Teeth— ia  a  single  conical  row  in  both  jaws.  J'jjjs— dorsal  spines  strong 

and  lower  than  the  rays,  the  fin  is  scarcely  notched  :  caudal  lobed,  the  upper  slightly  the  longer.  Sccdes— 
some  over  the  soft  dorsal  and  anal  fins.  Lateral-Uiie— tubes  cease  opposite  the  posterior  extremity  of 

soft  dorsal  fin.  Colours— light  brown,  with  three  milk-white  cross  bands,  the  first  passing  fi-om  m  front 

of  the  dorsal  fin,  over  the  opercles  just  touching  the  posterior  edge  of  the  orbit,  and  is  continued  on  to  the  inter- 

and  sub-opercles :  the  second,  commencing  at  the  base  of  the  last  five  dorsal  spines,  passes  to  the  front  of  the 

base  of  the  anal  fin  :  the  third  crosses  the  free  portion  of  the  tail.     Snout,  chest,  pectoral,  and  caudal  yellow. 

Eabitat.—'Red  Sea,  Ceylon,  to  the  Malay  Ai-chipelago  and  beyond. 

5.    Amphiprion  percula,  Plate  LXXX,  fig.  4. 
Anthias  polynema,  var.  Bloch.  t.  cccxvi,  f.  3. 
Lutjanus  polymnus,  var.  Lacep.  iv,  p.  224. 
Lutjanus  percula,  Lacep.  iv,  pp.  239,  248.  ^     a  n      i    /-> 

Amphiprion  percida,  Cuv.  and  Val.  v,  p.  397 ;  Bleeker,  Amb.  and  Ceram,  p.  287  ;  Schlegel,  Overz. 

Amphip.  &C.  Verb.  Nat.  Gen.  Ned.  Overz.  Bezitt.  ]).  19  ;  Steind.  Verb,  zool-bot,  Ges.  Wien,  18G1,  p.  /8 ; 

Gunther,  Catal.  iv,  p.  7 ;  Kner,  Novara  Fische,  p.  241  ;  Day,  Proc.  Zool.  Soc.  1870,  p.  695. 

Amphiprion  tunicatus,  Cuv.  and  Val,  v,  p.  399,  pi.  132,  f.  2  ;  Less.  Voy.  Coq.  Poiss.  p.  192,  pi.  xxv,  t.  3. 
Amphiprion  ocellaris  et  melanurus,  Cuv.  and  Val.  v,  pp.  399,  400. 

Ed-ole-jo-do-dah,  Andam.  or  "Turtle's  stomach,"  because  they  are  generally  found  mside  Actiniw,  which 
are  looked  upon  as  those  organs. 

B.  V,  D.  \%:U,  P.  17,  V.  1/5,  A.  ̂ '.-j^,  C.  15,  L.  1.  50-60,  L.  tr.  ̂ :hi- 

Length  of  head  3f  to  4,  of  caudal  4  to  4|,  height  of  body  2|  to  3  in  the  total  length,  i/yes— diameter 
3i  to  4  in  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  Opercle  and  subopercle  strongly 

denticulated  :  suborbital  ring  of  bones  spinate.  The  maxilla  reaches  to  below  the  front  edge  of  the  eye. 

Fins— doraal  spines  strong,  the  second  to  the  fourth  the  highest,  but  not  equalling  the  soft  dorsal.  ̂   Caudal 

wedge-shaped  or  rounded.  Lateral-line— ceaaes  below  about  the  fourth  dorsal  ray,  and  from  the  thirtieth  to 

thii-ty-fourth  scale.  Colours— groundi  colour  bright  yellow,  with  three  broad  milk-white  cross  bands  having  a 

black  edging,  the  anterior  being  convex,  the  convexity  being  forwards  over  the  hind  part  of  the  head._  The 
centre  one  from  the  middle  of  the  dorsal  fin  to  the  vent,  and  the  posterior  one  over  the  free  portion  of 

tail.  Pectoral  and  caudal  deep  yellow  or  brownish  yellow,  ha^'ing  a  broad  white  edge  which  has  a  narrow 

black  base:  dorsal  and  anal  yellow  with  a  white  edge  having  a  black  base:  ventral  yellow,  with  a  black 

extremity.  In  some  specimens  the  posterior  white  "band  on  the  body  is  continued  along  either  side  of the  caudal  fin.  ■     \  ■    c 

Hahitat.— Seas  of  India  to  the  Malay  Archipelago  and  beyond.  The  specimen  figured  (hfe-size)  is  ti-om the  Andamans,  where  it  was  taken  from  inside  an  Actinia. 

6.    Amphiprion  bifasciatum. 
Anthias  hifasciatus,    Bloch,  t.  cccxvi,  f.  2. 

Amphiprion  hifasciatus,  Bl.  Schn.  p.  204  ;  Cuv.  and  Val.  v,  p.  392 ;  Schleg.  Overz.  Amp.  m  Verh.  Nat. 
Gen.  Overz.  Bezitt.  p.  18 ;  Bleeker,  Amb.  and  Ceram.  p.  282 ;  Giinther,  Catal.  iv,  p.  3. 

Holocentrus  hifasciatus,  Bl.  Schn.  p.  567. 
Lutjanus  jourdin,  Lacep.  iv,  pp.  191,  235. 

Amphiprion  laticlavius,  Cuv.  and  Val.  v,  p.  394,  pi.  132,  f.  1  ;  Swainson,  Fishes,  ii,  p.  217. 

B.  y,  D.  Ti-Vr.  P-  15.  V.  1/5,  A.  ̂ ?Ta,  C.  17,  L.  1.  50-55,  L.  tr.  6/19. 

Length  of  head  4  to  4^,  of  caudal  4*  to  5,  height  of  body  2i  to  2f  in  the  total  length.  E(/e.?— diameter 

1/4  of  length  of  head,  1  diameter  from  end  of  snout,  1^  apart.  Preorbital  and  preopercle  strongly  denticu- 

lated :  preopercle  serrated  :  opercle  and  subopercle  spinate.  Lateral-line— tubes  cease  opposite  the  middle  of 

the  soft  dorsal.     CoZoztrs— brownish-black,  with  two  milk-white  cross  bands :  the  anterior  from  the  nape  passes 
3  c  2 
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over  the  opercles,  just  toucLing  the  posterior  edge  of  the  orbit :  the  second  from  the  last  three  spines  and  first 
few  dorsal  rays  is  continued  downward  to  tlie  middle  of  the  body,  and  backward  to  the  summit  of  all  the  dorsal 
rays  :  caudal  black,  with  a  white  upper  and  lower  edge. 

It  is  suggested  that  A.  intermedius,  Schlegel,  is  a  variety  of  this  species,  differing  in  colour  it  being 
brownish,  with  a  curved  milk-white  band  from  the  nape  over  the  opercle  and  subopercle  :  a  second  from  the 
last  few  dorsal  spines  to  in  front  of  the  base  of  the  anal,  it  is  rather  produced  superiorly  and  posteriorly :  a  third 
over  the  free  portion  of  the  tail.  Fins  brownish,  edged  witli  black,  and  tipped  with  white.  In  one  of  the  two 
specimens  in  the  Calcutta  Museum,  the  pectoral  has  a  black  extremity  with  a  white  edge. 

Mahitat. — Andamans  to  the  Malay  Archipelago  and  beyond. 

7.    Amphiprion  akallopisus. 
Sleeker,  Sumatra,  ii,  p.  281,  and  Groot  Oby.  j).  438  ;  Giinther,  Catal.  iv,  p.  10. 

B.  V,  D.  ̂ V-Vf-  P-  19.  V.  1/5,  A.  ̂ \-,,  C.  15,  L.  1.  60,  L.  tr.  6/24. 

Length  of  head  3^  to  4j,  of  caudal  4^  to  5i,  height  of  body  2f  to  3  in  the  total  length.  Eyes — diameter 
3|  in  the  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  All  the  opercles  and  suborbital  ring  of 
bones  coarsely  denticulated.  Fins — dorsal  spines  of  moderate  strength,  short,  increasing  in  length  to  the  fourth, 
a  notch  between  the  spinous  and  soft  portions.  Caudal  rounded.  Colours — orange,  brightest  on  the  head,  chest 
and  base  of  caudal  fin  :  a  blue  band  runs  from  between  the  orbit  to  the  dorsal  fin  where  it  divides  into  two,  half 
going  along  either  side  of  the  base  of  the  fin.     Scales  on  body  with  a  light  spot. 

In  a  specimen  1'5  inches  long  from  the  Andamans  the  preopercle  is  entire. 
Habitat. — Andamans  to  the  Malay  Archipelago. 

Genus,  2 — Peemnas,  Cuv. 

Bmnchiostegals  five  or  six :  pseudobrmichice.     All  the  opercles  serrated :  a  long  strong  spine  at  the  posterior 
edge  of  the  preorhital.     Teeth  in  a  single  row,  conical  and  small.     Dorsal  ivith  9  or  10,  a7ial  with  2  spines.     Scales 
I  if  moderate  sise.     The  lateral-line  ceases  below  the  end  of  the  dorsal  fin.     An  air-vessel.     Pyloric  appjendages  three. 

SYNOPSIS  OP  INDIVIDUAL  SPECIES. 

1.  Premnas  Uaculeatus,  Bloch,  D.  /f-A)  ̂ -  tt^tt.  L.  1.  50-60. 

1.    Premnas  biaculeatus,  Plate  LXXX,  fig.  5. 
Chcetodon  biaculeattis,  Bl.  t.  219,  f.  2. 
Lutjanus  trifasciatus,  Bl.  Schn.  p.  568. 
Holacantlms  biactdeatus,  Lacep.  iv,  pp.  528,  537. 
Molocentrus  Sonneratii,  Lacep.  iv,  pp.  344,  391. 
Scorpicena  aculeata,  Lacep.  iii,  pp.  258,  268. 
Premnas  trifasciatus,  Cuv.  and  Val.  v,  p.  405. 
Premnas  semicinctus,  Cuv.  and  Val.  v,  p.  409,  pi.  133,  f.  1  ;  Swainson,  Fishes,  ii,  p.  217. 
Premnas  unieolor,  Cuv.  and  Val.  v,  p.  410. 
Premnas  biaculeatus,  Bleeker,  Banda,  iii,  p.  105  ;  Giinther,  Catal.  iv,  p.  10. 

B.  V,  D.  t6?tV-to.  P-  19,  V.  1/5,  A.  „?^,  C.  15,  L.  1.  60-70,  L.  tr.  14/35,  Cffic.  pyl.  3,  Vert.  12/14. 

Length  of  head  4,  caudal  4j,  height  of  body  2f  in  the  total  length.  Eyes — diameter  a  little  above 
3J  to  4  in  length  of  head,  1  to  Ij  diameters  from  end  of  snout,  and  1  apart.  Preorbital  armed  with  two 
strong  spines,  one  of  which  commences  o])posite  the  anterior  third  of  the  orbit,  the  largest  below  its  posterior 
third,  the  longest  reaches  the  opercle.  Preopercle  rounded,  its  vertical  border  serrated,  as  is  also  the  lower 

edge  of  the  subopercle.  Fins — fom'th  dorsal  spine  longest,  and  the  second  of  the  anal.  Lateral-line — ceases  in 
a  tuliular  form  opposite  the  third  dorsal  ray.  Colours — black  or  chestnut-brown,  fins  edged  vrith  black.  A 
broad  white  band  margined  with  black  passes  over  the  occiput  and  on  to  the  opercles  and  subopercle  :  a 
second  from  the  three  last  dorsal  spines  to  in  front  of  the  base  of  the  anal :  a  third  over  the  free  portion  of  the 
caudal. 

This  fish  is  said  to  use  Actinim  as  a  hiding  place  (De  Cresp.  Proc.  Zool.  Soc.  1869,  p.  248). 
The  specimen  figured  (life-size)  is  fi'om  the  Malay  Archipelago,  and  for  it  I  am  indebted  to  Professor 

Schlegel  and  Dr.  Hubrecht  of  Leyden. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

Genus,  3 — Teteabeachmum,  Cantor. 

Pascyllus,*  Cuv. 

Branchio.stegals  five :  pseudobranchiiB.  Preopercle,  a^id  occasionally  the  preorbital  are  serrated.  Teeth  villi- 
form,  in  a  narrow  hand,  the  outer  being  somotvhat  the  larger.  Dorsal  with  12  or  13,  anal  ivith  2  spines.  Scales  large 
(/r  of  moderate  size.  Lateral-line  ceases  in  a  tubular  form  below  the  soft  dorsal,  hut  is  continued  along  the  central 
row  of  scales  as  a  circular  hole  in  each.     Air-vessel  large.     Pyloric  appendages  two  or  three. 

•  Preoccupied  by  Latreille  (1796),  ColeoiAera. 



FAMILY,  XL-GLYPHIDODONTID^.  381 

SYNOPSIS  OF  SPECIES. 

1.  Tetradrachmum  marginatum,  D.  tt-T6.  ̂ -  TT-rj.  ̂ -  1-  25-26,  L.  tr.  3/12.  Bluish,  witli  a  dark  zone 
from  the  front  dorsal  spines  to  the  ventral  fin  :  scales  on  head  and  body  with  a  blue  spot.  Red  Sea,  East  coast 
of  Africa,  seas  of  India  to  the  ]\falay  Archipelago  and  beyond. 

2.  Tetradrachmtan  aruanum,  D.  f|,  A.  W.  L.  1.  2.5-27,  L.  tr.  3/11.  White,  with  three  vertical  black 
bands.     Red  Sea,  East  coast  of  Africa,  seas  of  India  to  Polynesia. 

1.    Tetradrachmum  marginatum,  Plate  LXXIX,  fig.  7. 

Pomacentms  marginatus,  Riipp.  Atl.  Fische,  p.  38,  t.  viii,  f.  2. 

Bascyllus  marginatus,  Cuv.  and  Val.  v,  p.  439,  pi.  133,  f.  2 ;  Lefebvre,  Voy.  Abyss,  vi,  p.  231 ;  Guer. 
Menev.  Iconog.  iii,  pi.  xix,  f.  6 ;  Steind.  Verb,  zool-bot,  Gcs.  Wien,  1861,  p.  77 ;  Giinther,  Catal.  iv,  p.  14  ; 
Klunz.  Fische  Roth.  Meer.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  520. 

Bascyllus  xantlwzona,  Bleeker,  Banda,  i,  p.  247  ;  Giinther,  Catal.  iv,  p.  14. 
Pomacentre  gros  yeux,  Lienard,  Dix.  Rapp.  Soc.  Hist.  Nat.  Maur.  p.  34. 
Tetradrachmum  aanthozona,  Bleeker,  Fish.  Madagascar,  p.  85. 

B.  V,  D.  ̂ .^^3,  P.  17,  V.  1/5,  A.  ̂ '„,  C.  17,  L.  1.  25-26,  L.  tr.  3/12. 

Length  of  head  3?  to  4,  of  caudal  3f  to  4,  height  of  body  If  in  the  total  length.  .E^es— diameter 
2\  in  length  of  head,  1/2  to  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Body  strongly  compressed :  the 

profile,  omitting  the  caudal,  is  nearly  orbicular.  Preorbital  narrow,  the  suborbital  ring  and  hind  edge 

of  preopercle  serrated.  Fins — dorsal  spines  from  the  second  to  the  last  of  about  equal  length  :  caudal  slightly 
emarginate.  Colours — Bluish.  A  dark  band  passes  from  in  front  of  and  below  the  first  two  dorsal  spines, 

through  the  base  of  the  pectoral  to  the  ventral.  Snout  dark.  Every  scale  on  the  head  with  bright  blue  spot 

edged  with  black,  also  those  on  the  chest  and  lower  two-thirds  of  the  body :  a  few  on  the  U])per  third  of 

the  body  likewise  similarly  spotted.     Soft  dorsal  and  caudal  yellow  :  spinous  dorsal,  ventral,  and  anal  black. 

A  small  specimen  of  this  species  was  di-edged  off  the  Andamans  by  Mr.  Wood- Mason.  The  one  figured 
was  given  me  for  that  purpose  by  Dr.  Bleeker. 

Habitat. — Red  Sea,  east  coast  of  Africa,  Andamans,  to  the  Malay  Archipelago,  China,  and  beyond. 

2.    Tetradrachmum  aruanum,  Plate  LXXX,  fig.  6. 

Chcetodon  arcuatus,  Linn.  Mus.  Ad.  Fried,  t.  xxxiii,  fig.  8,  and  Syst.  Nat.  p.  1243  ;  Shaw,  Zool.  iv, 
pp.  .341  and  348. 

Clmtodon  aruanus,  Bloch.  iii,  p.  62,  t.  cxcviii,  f.  2 ;  Bl.  Schn.  p.  220;  Shaw,  Zool.  iv,  p.  348. 
Chcetodon  abu  dafar,  Porsk.  p.  16. 
Lutjaniis  aruanus,  Lacep.  iv,  p.  720. 
Pomacentrus  aruanus,  Riipp.  Atl.  Fische,  p.  39. 
Chcetodon  araneus,  Bennett,  Pish.  Ceylon,  p.  17,  pi.  xvii. 

Bascyllus  aruanus,  Cuv.  and  Val.  v,  p.  434 ;  Bennett,  Life  of  Raffles,  p.  688  ;  Riipp.  N.  W.  Fische, 

p.  129;  Bleeker,  Banda,  i,  p.  246,  iii,  p.  108;  Giinther,  Catal.  iv,  p.  12;  Kner,  Novara  Fische,  p.  241  :  Klunz. 
Fische  Roth.  Meer.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  519. 

Tetradrachmum  arcuatum,  Cantor,  Catal.  p.  241 ;  Bleeker,  Bintang.  1868,  p.  4. 

B.  V,  D.  \i:\i,  P.  17,  y.  1/5,  A.  ̂ ^.^,  C.  15,  L.  1.  25-27,  L.  tr.  3/10-11,  Ciec.  pyl.  3,  Vert.  12/14. 

Length  of  head  4,  of  pectoral  4,  of  caudal  4|  to  5,  height  of  body  2^  in  the  total  length.  Eyes — 
diameter  2/5  of  length  of  head,  1/2  a  diameter  from  end  of  snout,  and  1  apart.  The  maxilla  reaches 

to  below  the  anterior  fourth  of  the  orbit.  Preorbital,  pre-  and  sub-  opercles  serrated.  Shoulder-bone  also 

serrated.  Jl^i7!s— third  dorsal  spine  the  longest,  as  is  also  the  second  of  the  anal.  Colours — pearl-white,  with 
three  vertical  black  bands,  the  anterior  descending  from  the  three  first  dorsal  spines  through  the  eye  oyer  the 

snout  to  the  under  surface  of  the  lower  jaw  :  "the  second  from  the  sixth  to  the  ninth  dorsal  spines  to the  ventral  fins,  which  are  black  :  the  third  from  the  base  of  the  soft  dorsal  to  the  anal :  caudal  dark,  light 
posteriorly. 

Hctliitat. — Eastern  coast  of  Africa  through  the  seas  of  India  to  Polynesia,  &c.  :  it  is  numerous  at  the 
Andamans,  Nicobars  and  Burmah,  but  much  rarer  in  Western  than  in  Eastern  India. 

Genus,  4 — Pomacentehs,  (Lacep.)  Cuv. 

Pristotis,  Riipp. :  Lepidozygus,  Giinther. 

Branchiostegcds  four  or  five :  pseudohrancMce.  Preopercle  and  usually  infraorlltal  ring  serrated.  Teeth 
small,  compressed  :  the  crowns  smooth  or  emarginated.  Borsal  with  12  or  13,  ancd  with  2  spines.  Scales  rather 
large.     Lateral-line  ceases  below  the  soft  dorsal  fin.     Air-vessel  present.     Pyloric  appendages  few. 

Geegraphical  distribution. — Tropical  seas  of  both  hemispheres. 
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SYNOPSIS   OF  SPECIES. 

1.  romaccntrus  triUnealus,  D.  f|,  A.  ■^,  L.  1.  28,  L.  tr.  3/9.  One  or  two  blue  spots  on  eacli  scale. 

Ttree  to  five  blue  vertical  lines  on  tlie  foreliead.  A  dark  spot  on  operclcs,  another  across  free  portion  of  the 

taO,  a  third  on  the  first  third  of  the  soft  dorsal  in  the  young.     Red  Sea  to  the  Malay  Archipelago  and 

2.  Pomacentrus  trimaculatus,  D.  yJ-Vr-  A-.  tt-tt.  ̂ -  1-  27-28,  L.  tr.  4'9.  Greenish  yellow,  -with  the  scales 
on  the  head  spotted  with  bluish  :  three  black  blotches  on  the  back,  descending  on  to  the  sides.  Two  blue  lines 

iK'tween  the  eyes,  and  a  light  band  over  the  nape.     Andamans  to  the  JSIalay  Archipelago. 

3.  Pomacentrus  hlfasciatus,  D.  i^,  A.  ya?^,  L.  1.  28,  L.  tr.  3/9.  Yellowish,  with  two  black  bands 

descending  from  the  back  to  the  sides.     Andamans  and  Malay  Archipelago. 

4.  Pomacentrus  BavkaneHsis,  D.  ̂ ,  A.  rr-rs-  L.  1.  26-28,  L.  tr.  3/9.  Two  blue  Unes  along  forehead,  two 

more  thi-ongh  the  eye.  Scales  on  body  with  blue  spots.  A  black  white-edged  spot  from  second  to  sixth  dorsal 

rays   and  usually  another  across  the  free  portion  of  the  tail.     Andamans  to  the  Jlalay  Archipelago. 

6.  Pomacentrus  Uttoralus,  D.  i|,  A.  y\,  L.  1.  27,  L.  tr.  3|/9.  Olive,  with  blue  spots  on  the  scales.  A 

black  spot  at  commencement  of  the  lateral-line,  another  at  base  of  pectoral  fin,  and  a  tlurd  across  the  free 

portion  of  the  tail.     Andamans  to  Australia. 

6.  Pomacentrus  Jerdoni,  D.  if;  A.  ■^,  L.  1.  34,  L.  tr.  5/11.  Olivaceous,  blue  spots  on  gill-covers  and  also 
on  scales  of  sides.     A  black  spot  at  base  of  pectoral.     Madras. 

7.  Pomacentrus  alhnfasckdus,  D.  ̂  Vj  ',  A.  yg^^,  L.  1.  26,  L.  tr.  3/9.  Olive,  bluish  spots  on  head,  a  broad 

vertical  yellowish  band  below  last  dorsal  spines,  a  round  black  spot  edged  with  white  at  base  of  pectoral. 

Andamans  to  the  Malay  Ai-chipelago. 

8.  Pomacentrus  imnctatus,  D.  \Y.\-%,  A.  -j^^^,  L.  1.  27,  L.  tr.  3^/10.  Bluish  dots  on  head  and  body  :  a 

l)lack  spot  edged  anteriorly  with  white  across  the  base  of  the  last  six  dorsal  rays.  Red  Sea  to  the  ilalay 
Archipelago.  .  , 

9.  Pomacentrus  laUatus,  D.  -^J^,  A.  -^'i^,  L.  1.  28,  L.  tr.  S^IOJ.  Lips  very  thick.  Brownish,  with 

dark  fins.     Blue  spots  on  some  of  the  scales  of  the  head  and  body.     Andamans  and  Nicobars. 

1.    Pomacentrus  trilineatus. 

(Ehrenb.)  Cuv.  and  Val  v,  p.  428 ;  Giinther,  Catal.  iv,  p.  25  ;  Klunz.  Fische  Roth.  Meer.  Verh.  z.  b.  Ges. 
Wien,  1871,  p.  522.  .   .  o  . 

Pomacentrus  hiocellatus,  Riipp.  N.  W.  Fische,  p.  12/,  t.  xxxi,  f.  3  (younfj). 

B.  V,  D.  if,  P.  17,  V.  1/5,  A.  T^,  C.  17,  L.  1.  28,  L,  tr.  3/9. 

Length  of  head  from  4  to  4^,  of  caudal  5i,  height  of  body  2f  in  the  total  length.  E'f/es— diameter  2|  in 
lenoih  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  The  greatest  depth  of  the  preorbital  equals 

hall  a  diameter  of  the  eye.  Suborbital  ring  of  bones  below  the  eye  serrated,  and  two  strong  denticulations  on 

the  first  bone.  Two  opercular  spines.  CoZowrs— olivaceous  :  caudal  yellow  :  each  scale  with  one  or  two  blue 

spots  :  three  to  five  blue  lines  on  the  forehead,  the  outer  of  which  are  continued  on  to  the  nape,  and  sometimes 

along  the  base  of  the  dorsal  fin.  A  dark  round  spot  on  the  opercle  :  a  black  spot  margined  with  blue  across 

the  Free  portion  of  the  tail.     The  immature  have  a  similar  spot  on  the  anterior  third  of  the  soft  dorsal. 

EaUtat.—^Qdi  Sea,  East  coast  of  Africa,  Andamans,  Kicobars,  to  the  Malay  Archipelago  and  beyond. 

2.    Pomacentrus  trimaculatus,  Plate  LXXX,  fig.  10. 

Cuv.  and  Val.  v,  p.  441 ;  Schlegel,  Overz.  Amph.  in  Verh.  Nat.  Ges.  Ned.  Ind.  Overz.  Bezitt,  p.  20,  t.  iv, 

f.  4;  Blceker,  Batav,  p.  481 ;  Giinther,  Catal.  iv,  p.  19  (not  Riippell,  Atl.  Fische,  p.  39,  t.  viii,  f.  3). 

B.  V,  D.  ̂ \^,  P.  17,  V.  1/5,  A.  y^^y^,  C.  17,  L.  1.  27-28,  L.  tr.  4/9. 

Length  of  head  41  to  4|,  of  caudal  41  to  4|,  height  of  body  3  to  3^  in  the  total  length,  i/yes— diameter 
3  to  3i  in  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  Preorbital  entire,  the  suborbital  ring 

of  bones  below  the  eye  serrated,  as  is  also  the  vertical  edge  of  the  preopercle.  Greatest  de]ith  of  the  preorbitiil 

equals  rather  above  1/-  t^ie  diameter  of  the  eye.  Fins-ihe  posterior  dorsal  spines  are  slightly  longer  than  the 

middle  ones  ■  caudal  emarginate.  Scales— a,  row  of  small  ones  along  the  bases  of  dorsal  and  anal  fins.  Colours 

— oreenish-yellow,  with  three  black  blotches  over  the  back,  the  first  passing  over  the  head  from  the  origin 

of^the  dorsal  fin  to  the  snout:  the  second  from  between  the  seventh  and  tenth  dorsal  spmes  descends 

to  below  the  lateral-line :  the  third  from  the  middle  of  the  soft  dorsal  also  to  below  the  lateral-line.
 

A  lio-ht  band  passes  over  the  nape,  and  two  narrow  blue  bands  go  from  one  orbit  to  the  other,  these  divide 

the  "anterior  blotch  into  three  portions.  A  light  blue  line  along  the  suborbital  ring  of  bones  and  spots  on 

the  scales  covering  the  cheeks,  and  at  the  bases  of  dorsal  and  anal  fins.  Dorsal  and  caudal  with  a  narrow  dar
k 

edge,  anal  with  a  broad  dark  outer  margin,  having  one  or  two  narrow  blue  lines  along  its  I'ase  .     .   .    „ 

jffaiiYai.— Andamans  to  the  ilalay  Archipelago  and  beyond.  The  specimen  figured  (life-size)  is  Irom 
the  Andamans,  where  the  species  is  not  uncommon. 
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3.    Pomacentrus  bifasciatus. 

Bleeker,  Floris,  p.  330  ;  Giinther,  Catal.  iy,  p.  18. 

B.  V,  D.  J-J,  P.  17,  V.  1/5,  A.  T^?^,  C.  17,  L.  1.  (25)  28,  L.  tr.  3/9. 

Length  of  head  4,  of  caudal  4,  height  of  body  2-§-  in  the  total  length.  Eyes — diameter  2|-  in  length  of 
head,  2/3  of  a  diameter  from  end  of  snout,  and  1  apart.  Preorbital  and  suborbital  ring  of  bones  entire,  vertical 
limb  of  preopercle  serrated.  Greatest  depth  of  preorbital  is  not  equal  to  1/2  a  diameter  of  the  eye.  Colours — 
yellow,  with  a  curved  blue  line  on  the  preorbital :  a  black  band  from  the  nape  over  the  opercles,  and  a  second 
from  the  last  dorsal  spines,  descending  from  the  fin  and  going  to  below  the  lateral-line.  Fins  yellow,  except  a 
black  mark  on  the  dorsal  being  the  commencement  of  the  second  band. 

I  captured  a  single  specimen  1'8  inches  in  length  at  the  Andamans. 
Habitat. — Andamans  and  Malay  Archipelago. 

4.    Pomacentrus  Bankanensis. 

Bleeker,  Sumatra,  iii,  p.  513  ;  Giinther,  Catal.  iv,  p.  2(3. 
Pomacentrus  tceniops,  Bleeker,  Banka,  ii,  p.  729  (not  Cuv.  and  Val.). 

B.  V,  D.  if,  P.  16,  V.  1/5,  A.  „?TT,  C.  17,  L.  1.  20-28,  L.  tr.  3/9. 

Length  of  head  3^,  of  caudal  4i,  height  of  Ijody  2^  to  2|  in  the  total  length.  Eyes — diameter  2f  in 
length  of  head,  1/2  to  3/4  of  a  diameter  from  end  of  snout,  and  2/3  to  1  diameter  apart.  Preorbital  narrow,  entire: 

suborbital  ring  serrated  in  the  adult,  entire  in  the  immature  :  postei'ior  limb  of  preopercle  serrated.  Fins — the 
dorsal  sjaincs  increase  in  length  posteriorly :  caudal  slightly  emarginate.  Colours — brownish,  two  narrow  blue 
lines  along  the  forehead  anteriorly  converging  on  the  snout  and  posteriorly  extended  on  to  the  back  :  two  more 
through  the  eye  to  the  maxilla.  A  dark  blue  mark  on  the  opercle  :  and  a  line  of  blue  spots  along  the  cheeks 
below  the  suborbital  ring  of  bones  :  each  scale  with  a  blue  spot,  and  a  black  white-edged  ocellus  at  the  base  of 
the  second  to  the  sixth  dorsal  rays,  and  sometimes  another  across  the  back  of  the  free  jjortion  of  the  tail  behind 
the  base  of  the  dorsal  fin.     Ventral  nearly  black. 

P.  tripunctatus,  Cuv.  and  Val.  v,  p.  421,  a  species  of  which  I  have  not  seen  the  type,  appears  closely 
allied  to,  if  not  identical  with,  the  above. 

Habitat. — Andamans  and  Nicobars  to  the  Malay  Archipelago  and  beyond. 

5.    Pomacentrus  littoralus. 

(Kuhl.  and  v.  Hass.)  Cuv.  and  Val.  v,  p.  425 ;  Sclilegel,  Overz.  Amph.  &c.  in  Verh.  Nat.  Gen.  Ned. 
Overz.  Bezitt.  p.  20,  t.  iv,  f.  3  ;  Bleeker,  Batav.  p.  483 ;  Giinther,  Catal.  iv,  p.  32. 

Pomacentrus  pristiger,  Cuv.  and  Val.  ix,  p.  506. 
Pomacentrus  hogolenensis,  Hombr.  and  Jacq.  Voy.  Pole  Sud,  Poiss.  p.  47,  pi.  v,  f.  3. 
Pomacentrus  hatunko,  Bleeker,  Timor,  p.  169. 

B.  V,  D.  -H,  P-  18,  V.  1/5,  A.  tV,  C.  15,  L.  1.  27,  L.  tr.  3i/9. 

Length  of  head  4i,  of  caudal  4j,  height  of  body  2|  in  the  total  length.  Eyes — diameter  3^  in  length  of 
head,  1  diameter  from  end  of  snout,  and  also  apart.  Greatest  depth  of  preorbital  equals  1/2  the  diameter  of  the 
eye.  Suborbital  ring  of  bones  seiTated,  the  anterior  denticulation  being  the  strongest :  preopercle  serrated 
along  its  vertical  limb.  Fins — dorsal  spines  increase  in  length  posteriorly :  caudal  with  rounded  lobes. 
Colours — olive,  with  vertical  or  round  bluish  spots  on  the  scales.  A  black  spot  at  the  commencement  of  the 
lateral-line,  another  at  the  base  of  the  pectoral  fin,  and  a  third  over  a  free  portion  of  the  tail  behind  the  end  of 
the  dorsal  fin. 

Habitat. — Andamans  to  the  Malay  Archipelago  and  Australia. 

6.    Pomacentrus  Jerdoni,  Plate  LXXK,  fig.  7. 
Day,  Proc.  Z.  S.  1873,  p.  237. 

B.  iv,  D.  fl,  P.  17,  V.  1/5,  A.  ̂ V.  C.  17,  L.  1.  34,  L.  tr.  5/11. 

Length  of  head  5,  of  caudal  4  to  4^,  height  of  body  3|  in  the  total  length.  Eyes — diameter  1/3  of  length 
of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Preorbital  entire,  much  longer  than  deep.  Pre- 

opercle finely  seiTated  on  its  vertical  margin,  more  coarsely  at  its  angle  :  opercle  with  two  spines :  angle  of 
opercle  slightly  serrated  as  well  as  the  contiguous  portions  of  the  subopercle  :  the  infraorbital  ring  narrow, 

entire,  and  scaleless.  Teeth — compressed  into  a  single  row  of  about  thirty.  Fins — dorsal  spines  increase  in 
length  posteriorly  :  soft  dorsal  and  anal  pointed  :  caudal  lobes,  especially  the  upper,  produced  :  second  anal 
spine  longest  and  strongest :  the  ventral  reaches  the  anal :  pectoral  rounded,  as  long  as  the  head  without  the 
snout.  Lateral-line — its  tubular  portion  ceasing  below  the  end  of  the  soft  dorsal.  Colours— olive,  becoming 
light  below  :  seven  rows  of  light  blue  spots  running  across  the  gill  cover,  one  row  along  the  suborbitals,  and 
one  over  the  snout.  A  row  of  light  lines  along  the  centre  of  the  scales  on  the  sides.  A  black  spot  at  the  base 
of  the  pectoral.     Fins  dark  coloured.     Base  of  caudal  and  the  anal  barred  with  fight  lines. 

The  pseudobranchias  are  well  developed.  This  is  probably  the  species  mentioned  but  not  named  by  Dr. 
Jerdon  (M.  J.  L.  and  Sc.  1851,  p.  133),  and  which  he  obtained  at  Madras. 
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This  fish  is  very  closely  allied  to  P.  tapeinosoma,  Bleeker,  or  Lepidozygus  tapeinosoma,  Giinther. 
Habitat. — Madras,  to  6  inches  in  length. 

7.    Pomacentrus  albofasciatus,  Plate  LXXX,  fig.  9. 

Schlegel,  Overz.  Amph.  &c.  in  Verh.  Nat.  Gen.  Ned.  Overz.  Bezitt.  p.  21 ;  Giinther,  Catal.  iv,  p.  19. 
Pomacmtrus  leticopleura,  Bleeker,  Sumatra,  iv,  p.  85. 

B.  V,  D.  '»tVS  P-  17,  V.  1/5,  A.  X3?„,  C.  17,  L.  1.  2G,  L.  tr.  3/9. 

Length  of  head  4^,  of  caudal  4|,  height  of  body  3j  in  the  total  length,  i/ye.s— diameter  SJ  in  length  of 
head,  1  diameter  from  end  of  snout,  and  Ij  apart.  Preorbital  entire,  suborbital  ring  of  bones  below  the  eye 

serrated,  as  is  also  the  hind  edge  of  preopercle.  The  greatest  depth  of  the  preorbital  nearly  equals  the  diameter 

of  the  eye.  Colours — dark  olive,  -with  bluish  spots  on  the  cheeks :  a  curved  blue  line  below  the  eye,  and  a  broad 
vertical  yellowish  band  underneath  the  last  dorsal  spines  :  sometimes  a  black  spot  on  the  base  of  the  last  few 

dorsal  rays,  and  a  round  one  edged  white  at  the  base  of  the  pectoral. 

Habitat. — Andamans  to  the  Malay  Archipelago.  The  specimen  figured  (life-size)  was  brought  from  the 
Nicobars  by  the  late  Dr.  Stoliczka. 

8.  Pomacentrus  punctatus,  Plate  LXXX,  fig.  8. 

Quoy  and  Gaim.  Voy.  Uranie.  Zool.  p.  395,  pi.  64,  f.  1 ;  Riipp.  Atl.  Fische,  p.  37  ;  Cuv.  and  Val.  v, 

p.  429  ;  Bleeker,  En.  Spec.  p.  87  ;  Gunther,  Catal.  iv,  p.  29  ;  Klunz.  Fische,  Roth.  Meer.  Verh.  z.  b.  Ges.  Wien, 
1871,  p.  622. 

Pomacentrus cyanospilus,  Bleeker,  Ceram,  ii,  p.  709  ;^Giinther,  Catal.  iv,  p.  30  ;  Kner,  Novara  Fische,  p.  242. 
Pomacentrus  p)rosopotcemoides,  Bleeker,  Amb.  and  Ceram.  p.  286. 

B.  V,  D.  l?-:i|,  P.  16,  V.  1/5,  A.  t3»„.  C  15,  L.  1.  27,  L.  tr.  Si/lO,  Ca;c.  pyl.  3. 

Length  of  head  3^  to  3|,  of  caudal  4^,  height  of  body  2|  in  the  total  length.  JJf/c.s— diameter  from 

3  to  3|  in  the  length  of  head,  1  diameter  from  end  of  snout,  and  also  apart.  Preorbital  in  the  adult  nearly  as 

deep  as  long,  and  equal  to  the  diameter  of  the  eye  :  in  the  immature  its  depth  is  not  nearly  as  great.  The  hind 

edge  of  the'^preorbital,  the  suborbital  ring,  and  the  posterior  margin  of  the  preopercle  serrated.  The  maxilla 
reaches  to  below  the  hind  nostril.  Fi'«s— dorsal  spines  moderately  strong,  subequal  m  height  but  lower  than  the 

soft  dorsal  which  is  pointed.  Caudal  emarginate.  Lateral-line— the  tubes  cease  below  the  last  dorsal  spine. 

Co^owrs— grayish-brown,  head  with  irregular  bluish-white  dots  and  one  on  each  scale  of  the  body.  A  black 

spot  margined  anteriorly  and  superiorly  with  white,  exists  across  the  base  of  the  last  six  dorsal  rays,  and  is 

usually  also  continued  on  to  the  back  of  the  free  portion  of  the  tail  behind  the  base  of  the  dorsal  fin. 
Occasionally  a  dark  spot  in  the  axil  of  the  pectoral  fin.  t-.,    r.  i       •        •  -i       i 

In  Forster's  Desc.  Anim.  (Lichtenstein  Ed.)  p.  227,  Chetodon  licidus,  Forst.  and  Bl.  fechn.  is  said  to  be 
identical  with  Pomacentrus  punctatus.  •  r.  i 

Habitat.— Red  Sea,  IMauritius  to  the  Andamans,  Nicobars  and  ]\Ialay  Archipelago.  The  specimen  figured 

(life-size)  is  from  the  Andamans. 

9.  Pomacentrus  labiatus,  Plate  LXXXI,  fig.  2. 

B.  V,  D.  ̂ ^,  P.  17,  V.  1/5,  A.  „=„,  C.  17,  L.  1.  28,  L.  tr.  3J/10i 

Leno-th  of  head  3f ,  of  caudal  5,  height  of  body  2Hii  the  total  length.  Eyes— diameter  3  to  3i  in  length 

of  head,  1  "diameter  from  end  of  snout,  and  also  apart.  Suborbital  ring  of  bones  rough,  scarcely  serrated,* 
preopercle  very  finely  serrated  or  even  entire  :  preorbital  scaleless,  its  greatest  depth  equal  to  half  the  diameter 

of  the  eye.  Maxilla  reaches  to  nearly  below  the  front  edge  of  the  eye.  Lips  very  large,  thick,  covered  with 

papilte,  and  reflected  all  round  the  mouth.  Teef/i— minute,  compressed.  J'iws— dorsal  spines  of  moderate 
streno-th,  of  about  equal  height,  not  equalling  the  soft  dorsal  which  is  pointed.  Ventral  reaches  the  anal. 

Upper  lobe  of  caudal  usually  "slightly  the  longer.  Lateral-line— the  tubular  portion  ceases  under  the  commence- ment of  the  soft  dorsal  fin.  Colours— hiw\n,  lightest  on  the  chest  and  lower  surface  of  the  head  :  fins  black. 

Blue  spots  on  some  of  the  scales  of  the  head,  and  usually  one  on  the  centre  of  each  scale  m  the  row  above  the 
lateral-line. 

This  species  is  distinguished  from  any  others  recorded  from  India  by  its  enormously  developed  lips. 
Habitat. — Andamans  and  Nicobars,  to  3|  inches  in  length. 

Genus,  5 — Gltphidodon,  (Laa'pede),  Cuvier. 
Euschistodus,  Dischistodus,  Hypslpops,  Pomatoprion,  Microspathodon,  Gill. 

Branchiostegals  five  or  six  :  pseudobra7icMm.  Body  slwrt,  compressed.  Cleft  of  mouth  small.  Opercles 

entire.  Teeth  compressed  and  in  a  single  row,  sometimes  the  alternate  ones  being  similar.  A  single  dorsal  fin  with 

tlie  spines  rather  more  or  less,  or  equal  in  number  to  the  rays  :  anal  ivith  two  s^ii'me*.  Scales  of  moderate  size.^  The 
tuMdar  portion  of  the  lateral-line  ceases  belmv  the  end  of  the  dorsal  fin,  but  is  continued  in  the  form  oj  minute  circular 
orifices.     Air-vessel  j^resent.     Pyloric  appendages  feiv. 

*  Tliis  fish  in  some  specimens  (always  perhaps  in  the  young)  has  no  serrations  in  the  bones  of  the  head,  in  others  the  sub- 
orbital ring  is  roughened  and  the  preopercle  is  finely  serrated. 
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SYNOPSIS  OF  SPECIES. 

1.  GhjpUdoilon  sordidus,  D.  ̂ J.^^,  A.  ̂ ^i-^,  L.  1.  2'J,  L.  tr.  4/12.  Preorbital  deep.  Middle  dorsal  spinea 
tlie  longest.     Five  dull  bands  on  the  sides,  a  sixth  over  the  tail.     Red  Sea  to  China. 

2.  Ghjplddodon  leucopleura,  D.  ff,  A.  yV,  L-  1-  28,  L.  tr.  4/14.  Preorbital  deep.  Middle  dorsal  spmes 
the  longest.     Vertical  bands  :  a  deep  black  blotch  over  free  portion  of  the  tail.     Andamans. 

3.  Glyphidodon  Cochinensls,  D.  yJ_L_,  A.  to'tt.  L-  1-  -«>  L.  tr.  3/8.  All  the  vertical  fins  produced.  Deep black.     Seas  of  India  to  the  Andamans. 

4.  Glyphidodon  notatus,  D.  ̂ i_\^,  A.  ̂ ?t^,  L.  1.  28-30,  L.  tr.  4i/12.  Five  narrow  white . vertical  bands. 
Andamans. 

5.  Glyphidodon  septemfasciatus,  D.  if,  A.  yV.  L.  1.  29,  L.  tr.  3/11.  Preorbital  deep.  Height  of  body 
2f  in  the  total  length.     Seven  vertical  bands.     Seas  of  India  to  China. 

6.  Glyphidodon  ccelestinns,  D.  if,  A.  t^^tt'  L.  1.  29,  L.  tr.  4^/12.  Preorbital  of  moderate  depth.  Height 
of  body  2f  in  the  total  length.     Five  vertical  black  bands.     Red  Sea  to  Polynesia. 

7.  Glyphidwlmi  Bengalensis,  D.  yJ_a^,  A.  yt-t^,  L.  1.  29-30,  L.  tr.  4/11.  Preorbital  deep.  Height  of 

body  2^  in  the  total  length.     Seven  vertical  bands.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

8.  Glyphidodon  antjerius,  D.  yi_L.  A.  y^?^,  L.  1.  26-28,  L.  tr.  2^/9.  Colours  various.  One  or  two 

black  spots  on  dorsal  fin,  usually  a  blue  band  along  upper  portion  of  body.  Red  Sea  to  Malay  Archipelago  and 
beyond. 

9.  Glyphidodon  leucogaster,  D.  yJ  ̂ s-  A.  y^^^j,  L.  1  26-28,  L.  tr.  3/12.  Upper  edge  of  dorsal  and  outer 

two-thii'ds  of  anal  black,  the  rest  yellow.  A  black  spot  at  base  of  pectoral.  Red  Sea  to  the  Malay  Archi- 
pelago. 

10.  Glyphidodon  modestus,  D.  \i,  A.  yV,  L.  1.  23-24,  L.  tr.  2^/8.  Tellowish-olive,  vertical  fins  stained 
gray  externally.     Andamans  to  China. 

11.  Glyphidodon  Sin  den,  in,  D.  y^.^^,  A.  yy^y^,  L.  1.  26,  L.  tr.  3|/10.  Violet,  each  scale  with  a  blue  spot. 
Soft  dorsal,  anal,  and  caudal  yellow.     Kurrachee  in  Sind. 

1.    Glyphidodon  sordidus,  Plate  LXXXIII,  fig.  1. 

Chaetodon  sordidus,  Forsk.  p.  62,  No.  87 ;  Bl.  Schn.  p.  230. 
Poinacanthus  sordidus,  Lacep.  iv,  p.  519. 
Chcetodon  calamoia  poia,  Russell,  Fish.  Vizag.  i,  p.  67,  pi.  85. 

Gly^MsodoH  sordidus,  Uiipp.  Atl.  Fische,  p.  34,  t.  viii,  f.  1 ;  Cuv.  and  Val.  v,  p.  466  ;  Bleeker,  Beng.  en 

Hind.  p.  52,  Labr.  Cten.  p.  10  ;  Jordon,  M.  J.  L.  and  Sc.  1851,  p.  133  ;  Giinther,  Catal.  iv,  p.  42  ;  Kner,  Xovara 
Fische,  p.  245  ;  Klunz.  Fische  R.  :M.  Verb.  z.  b.  Gcs.  Wien,  1871,  p.  525. 

Glyphisodon  gigas,  Lienard.  Dix.  Rapp.  Soc.  Hist.  Nat.  Maur.  p.  35. 
Glyphidodon  Adenensis,  Giinther,  Fish.  Zanz.  p.  83,  pi.  xi,  f.  1. 
Chdk-mud-dah,  Andam. :   Calamoia  pota,  Tel. 

B.  V,  D.  yJ_i^,  P.  17,  V.  1/5,  A.  ,^?y3,  C.  15,  L.  1.  29,  L.  tr.  4/12,  Ca3C.  pyl.  3,  Vert.  12/14. 

Length  of  head  4  to  4^,  of  caudal  4f ,  height  of  body  2^  in  the  total  length,  i/j/es— diameter  4  in  length 
of  head,  li  diameters  fi-om  end  of  snout,  and  IJ  apart.  Greatest  widtli  of  the  preorbital,  which  has  an 
unnotched  edge,  nearly  equals  the  diameter  of  the  eye,  whilst  the  suborbitals  are  about  half  as  wide.  The 

profile  from  the  snout  to  the  first  dorsal  fin  ascends  abruptly.  Teeth — about  36  in  the  upper  jaw,  their 
crowns  are  notched.  Fins— the  fifth  to  the  seventh  dorsal  spines  the  longest :  soft  dorsal  higher  than  long  : 
caudal  forked.  Colours — yellowish-olive,  the  fins  being  of  a  darker  colour.  Five  dull  bands,  broader  than  the 
ground  colour,  descend  from  the  dorsal  fin  to  the  sides,  and  a  sixth,  which  is  nearly  black,  goes  over  the  free 
portion  of  the  tail.     A  black  spot  at  the  base  of  the  pectoral.     A  row  of  black  spots  across  the  nape. 

Habitat.— Ued  Sea,  East  coast  of  Africa,  seas  of  India  to  China.  The  specimen  figured  (life-size)  was 
taken  in  Sind. 

2.    Glyphidodon  leucopleura,  Plate  LXXXIII,  fig.  4. 

B.  V,  D.  if,  P.  17,  V.  1/5,  A.  i\,  C.  15,  L.  1.  28,  L.  tr.  4/14. 

Length  of  head  3|,  of  caudal  4^,  height  of  body  2f  in  the  total  length.  Eyes— dinmeter  2^  in  length  of 
head,  1/2  a  diameter  from  end  of  snout,  and  3/4  of  a  diameter  apart.  The  greatest  depth  of  the  preorbital 

equals  1/3  of  the  diameter  of  the  orbit,  the  suborbital  ring  of  bones  is  very  narrow.  Teeth — in  a  single  row, 
small,  compressed,  and  with  notched  summits.  Fins — the  third  to  the  sixth  dorsal  spines  considerably  longer 

than  the  last :  soft  dorsal  angular.  Caudal  slightly  lobed,  lobes  pointed.  Scales — superiorly  extend  forwards  to 

nearly  as  far  as  the  front  edge  of  the  eye,  none  on  the  spinous  portion  of  the  dorsal  fin.  Colours — brownish,  with 
a  dark,  almost  black,  band  from  the  first  half  of  the  dorsal  fin  descending  to  the  ventral  :  several  narrow  whit« 

vertical  bands  from  the  back  to  the  abdomen.  A  black  spot,  edged  with  white,  on  the  free  portion  of  the  tail 

just  behind  the  end  of  the  dorsal  fin  and  extending  upwards  on  to  the  bases  of  the  last  three  dorsal  rays. 
Ventral  and  anal  black.     Caudal  yellowish,  with  dark  outer  edges. 

Habitat. — Two  specimens,  of  about  the  same  length,  (figured  life-size)  from  the  Andamans. 

3  D 
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3.    Glyphidodon  Cochinensis,  Plate  LXXXI,  fig.  1. 

Day,  Proc.  Zool.  Soc.  1865,  p.  38,  and  Fish.  Malabar,  p.  156,  pi.  xii. 

B.  V,  D.  ri-\.,  P-  15-  V.  1/5,  A.  ro'_^,  C.  15,  L.  1.  28,  L.  tr.  3/8. 

Length  of  head  from  5i  to  6,  of  caudal  2i  to  3,  height  of  body  ̂   in  the  total  length.  i?i/ej— diameter 

3  to  3i  in  length  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Preorbital  nan-ow,  about  1/3  width 

of  orbit,  suborbital  ring  of  bones  of  nearly  equal  width.  Teeth— about  40  in  the  upper  jaw,  in  a  single 

compressed  row,  all  have  their  summits  notched.  Fins—Roit  portions  of  dorsal,  anal,  and  caudal  lobes  much 

elongated,  dorsal  spines  moderately  strong,  sub-equal  in  length  from  the  third.  C'oioitrs— purplish-black,  rather 

lighter  on  the  abdomen,  edges  of  scales  sometimes  -svith  a  lighter  tinge  :  pectoral  not  so  dark  as  other  fins. 
Ealitat.— Cochin  and  the  Andamans.     The  one  figured  (life-size)  is  from  the  Andamans. 

4.     Glyphidodon  notatus,  Plato  LXXXllI,  fig.  5. 

Day,  Proc.  Zool.  Soc.  1869,  p.  521. 

B.  V,  D.  ,i.H,  P.  19,  V.  1/5,  A.  ̂ '„,  C.  17,  L.  1.  28-30,  L.  tr.  4^/12. 

Length  of  head  4  to  41,  of  caudal  4  to  4^,  height  of  body  2^  in  the  total  length,  ̂ yes— diameter  3  in 

the  length  of  the  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  Greatest  depth  of  the  preorbital 

equals  1/2  the  diameter  of  the  eye,  the  suborbital  ring  is  unnotched  and  posteriorly  decreases  rapidly  m  width. 

Greatest  width  of  the  head  equals  half  its  height.  Teef/i— narrow,  compressed.  Fuis—thwd  to  sixth 

dorsal  spines  the  longest  in  the  fin,  rays  much  longer  than  the  spines  :  caudal  deeply  forked.  .St-aZes— ex
tend 

forwards  on  the  summit  of  the  head  to  opposite  the  front  edge  of  the  eyes.  Colonrs—ohYo  bro^\Ti,  lightest 

interiorly,  five  narrow  white  bands  pass  from  the  back  down  the  sides,  the  first  from  the  first  dorsal 

spine  to 'the  base  of  the  pectoral  fin :  the  second  from  the  third  spine  to  the  middle  of  the  ventral :  the  third 
from  the  seventh  spine  to  the  commencement  of  the  anal :  the  fourth  from  the  tenth  to  the  middle  of  the  anal  : 

and  the  fifth  over  the  free  portion  of  the  tail.     A  black  spot  at  the  base  of  the  pectoral:  t-audal  yellowish. Hahitat. — Andamans,  to  3j  inches  in  length. 

5.     Glyphidodon  septemfasclatns,  Plate  LXXXI,  fig.  7. 

Cuv.  and  Val.  v,  p.  4G3 ;  Bleeker,  Sumatra,  i,  p.  582  ;  Giinther,  Catal.  iv,  p.  40. 

B.  V,  D.  \i,  P.  17,  V.  1/5,  A.  tV.  C.  17,  L.  1.  29,  L.  tr.  3/11. 

Length  of  head  4^,  of  caudal  5,  height  of  body  25  in  the  total  length.  iJ^es— diameter  3^  in  length  of 

head,  l\  diameters  from  end  of  snout,  and  I5  apart.  The  gi-eatest  depth  of  the  preorbital,  which  is  ncit 

notched,  equals  3/4  of  the  diameter  of  the  eye :  whilst  that  of  the  suborbitals  (below  tlie  eye)  equals  '-/S. 
Fi'/w— dorsal  spines  of  moderate  strength,  the  fourth  to  the  sixth  being  the  longest.  Soft  dorsal  angular,  the 

fifth  ray  being  the  longest :  caudal  lobes  broad,  not  very  greatly  emarginate.  Scales— ow  tlie  head  reach  to 

opposite  the  middle  ot^the  eye.  Cofc^ws— greenish-olive,  with  seven  dark  cross  bands  wider  than  the  ground 

colour :  the  first,  which  is  indistinct,  from  the  summit  of  the  head  to  the  preopercle  :  the  second  fi-om  in  front 

of  the  dorsal  fin  to  the  base  of  the  pectoral :  the  thii-d,  fourth,  and  fifth  from  the  spinous  dorsal :  the  sixth  trom 

below  the  soft  dorsal,  and  the  seventh  over  the  free  portion  of  the  tail.  Spinous  dorsal  with  a  black  edge  and 
a  yellowish  band  below  it.     A  black  spot  at  base  of  pectoral. 

Habitat.— Seas  of  India  to  China.     The  specimen  figured  (life-size)  is  from  Bombay. 

6.    Glyphidodon  caelestinus,  Plate  LXXXIII,  fig.  2. 

Chcetodmi  saxatilis,  Forsk.  p.  62  ;  Bl.  t.  ccvi_,  f.  2  (not  Linn.). 
Lahnis  sexfasciatus,  Lacep.  iii,  p.  477,  pi.  xis,  f.  2. 
Chcetodon  ralitl  jiotali,  Russell,  Fish.  Vizag.  i,  p.  Q7,  pi.  86. 
Chcetodon  TtjncMtti,  Benn.  Fish.  Ceylon,  p.  25,  pi.  25.  ^   ̂ .  „    , 

GhjpJmodon  saxatilis,  Riipp.  Atl.  Fische,  p.  35,  and  N.  W.  Fische,  p.  126;  Klunz.  Fische,  E.  M.  \erh. z.  b.  Ges.  Wien,  1871,  p.  524. 

Amph. 
Jerdon,  ̂ .i,iv.i.  „.  a^.  i.iiv.  .^^.  ̂ ,-^^,  i- ^«.^  ,  ̂ .j  ̂ ..,  ̂   —  -*--.   .-,    ,  ,x-  .  f  i, 

Ghjl,l,isodon  cmlestinns  (Soland.)  Cuv.  and  Val.  v,  p.  464,  pi.  135,  and  ix,  p.  508;  Swainson,  i>isties, 
ii,  p.  216  ;  Richards.  1.  c. ;  Bleeker,  Beng.  en  Hind.  p.  52,  and  Labr.  Cten.  p.  15  ;  Guer.-Mcuev.  Iconog.  111, 
pi.  xix,  f.  8 ;  Giinther,  Catal.  iv,  p.  38  ;  Kner,  Novara  Fische,  p.  244. 

Glyphisodon  Tt/rwhitti,  Richards.  1.  c. 

Ghjphisodon  quadrifasciatHS,  et  Waigieiuis,  Bleeker,  Labr.  Cten.  p.  17,  and  Batav.  p.  484. 9 

Ajoogon  qtdnquevittatus,  Blyth,  Proc.  Asi.  Soc.  Bengal,  1858,  p. 
Sparus  fasciatus,  Gronov.  ed.  Gray,  p.  60. 

B.  V,  D.  H,  P-  1^  V-  1/5,  A.  ̂ h^,  C.  17,  L.  1.  29,  L.  tr.  41/12. r^. 
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Tiength  of  head  4i  of  caudal  4i,  height  of  body  2|  in  the  total  length,  i/i/es— diameter  3|  to  3|  in 

leno-th  of  head,  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  The  greatest  depth  of  the  preorbital  equals 

2/3"of  the  diameter  of  the  eye,  the  suborbital  ring  very  narrow.  Teei/i— about  40  m  the  upper  jaw,  narrow 
and  notched.  J'mw— dorsal  spines  increase  in  length  posteriorly,  soft  dorsal  pomted,  its  fourth  and  faith  rays 

Iwing  the  longest.  Caudal  deeply  forked.  Scales— on  the  head  extend  forwards  to  opposite  the  front  edge  
ot 

the  eye.  CoZoar^— olive-brown,  with  five  vertical  dark  cross  bands  that  are  narrower  than  the  interspac
es 

between  them,  the  first  descends  from  the  first  spine  to  the  shoulder :  the  second  from  the  fourth  and  fit th 

spines  :  the  third  from  the  tenth  and  eleventh  :  the  fourth  from  the  last  dorsal  spmes  to  tho  front  edge  ot  the 

anal :  and  tho  fifth  across  the  free  portion  of  the  tail,  being  continued  on  to  the  last  dorsal  rays.  A  dark  spot 

at  the  base  of  the  pectoral  fin.     Outer  edge  of  caudal  usually  black. 

EahHaL—Vrom  the  Red  Sea  and  east  coast  of  Africa,  through  the  seas  of  India  to  the  Malay 

Archipelago  and  Polynesia.     The  one  figured  (life-size)  was  from  Bombay. 

7.     Glyphidodon  Bengalensis,  Plate  LXXXIII,  fig.  3. 

?  Chcetodmi  Henyalensls,  Bl.  t.  ccxiii,  f.  2. 
iaicMs  TOac)-o(/aster,  Lacep.  iii,  p.  430,  477,  pi.  six,  f.  3.  -,  t   ,      /^^  n 

Ghjphisodon  Bengalensis,  Cuv.  and  Val.  v,  p.  458  ;  Bleeker,  Beng.  en  Hmd.  p.  52,  and  Labr.  Cten.  p.  11. 

GhjpMdodon  Bengalensis,  Giinther,  Catal.  iv,  p.  41 ;  Kner,  Novara  Fische,  p.  244. 
CMlc-mud-dali,  Andamanese. 

B.  V,  D.  Ti-Vs.  P-  17.  V.  1/5,  A.  TT=^,  C.  15,  L.  1.  29-30,  L.  tr.  4/11. 

Length  of  head  4i,  of  caudal  4i,  height  of  body  2^  in  the  total  length.  I?2/es— diameter  ?,\  in  length  of 

head  1  diameter  from  end  of  snout,  and  l\  apart.  Profile  from  snout  to  base  of  dorsal  fin  almost  semicu
-cular. 

Greatest  depth  of  the  preorliital  equals  the  diameter  of  the  eye ;  the  suborbital  ring,  above  the  angle  of 

the  mouth,  equals  3/4  of  a  diameter  of  the  eye.  Teeth— hi  a  single  compressed  row,  having  the  crowns  no
tched. 

Fins— the  third  to  the  sixth  dorsal  spines  rather  longer  than  the  last ;  soft  dorsal  angular,  the  fourth  and  fifth 

rays  being  the  longest.  Caudal  forked,  lobes  pomted.  Scales— on  the  summit  of  the  head  reach  fo
rwards  to 

opposite  the  middle  of  the  eyes.  Colours— oi  a  dull  greenish- olive,  with  seven  vertical  dark  bands  exte
nding 

downwards  from  the  back,  the  first  across  the  head,  the  second  across  the  neck,  four  below  the  dorsal 

fin  and  one  across  the  free  portion  of  the  tail.  A  dark  edge  to  spinous  dorsal,  a  dark  spot  at  base  of  pectoral, 
and  two  bands  along  anal  fin.  ,      ̂ ,  „  i  /,-;■•     \  •    -.         ii 

Eahltat.—Se&s  of  India  to  the  Malay  Archipelago  and  beyond.     The  one  figured  (life-size)  is  from  the 
Andaman  islands. 

8.     Glyphidodon  antjerius,  Plate  LXXXI,  figs.  4  and  5. 

C7tcciocZort.BroM)?irf(7(/u',  Bennett,  Fish.  Ceylon,  p.  8,  pi.  viil.  _ 

Glyphisodon  antjerius,  (Kuhl.  and  v.  Hass.)  Cuv.  and  Val.  v,  p.  481  ;  Bleeker,  Kokos  iv,  p.  454  ; 

Giinther,  Catal.  iv,  p.  60 ;  Kner,  Novara  Fische,  p.  245  ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  .yl7. 

GlypJdsodon  unimaculatus,  Cuv.  and  Val.  v,  p.  478;  Schleg.  Overz.  Amph.  &c.  m  Verh.  Nat.  Gesch.  JN
ed. 

Overz.  Bezitt.  p.  23,  t.  vi,  f.  1 ;  Bleeker,  Sumatra,  ii,  p.  284  ;  Giinther,  Catal.  iv,  p.  61-  ooa     cj  1 1       i 

Glyphisodon  blocellatus,  Cuv.  and  Val.  v,  p.  482 ;  Quoy.  and  Gaim.  Voy.  Uranie,  Zool.  p.  3b.t ;  bchlegel. 

1.  c.  p.  24,  t.  vi,  f.  4 ;  Bleeker,  Sumatra,  ii,  p.  286  ;  Less.  Voy.  Coq.  Zool.  Poiss,  p.  188  (two  black  spots  on 

Glyphisodon  zonatus,  Cuv.  and  Val.  v,  p.  483;  Schleg.  1.  c.  p.  24;  Peters,  Wiegm.  Arch.  1855  p.  266. 

Glyphisodon  punctulatus,  Cuv.  and  Val.  v,  p.  484  (two  dorsal  spots,  many  blue  spots,  no  blue  line  on 

°'^  ̂^Glyphisodon  Brownriggii,  Cuv.  and  Val.  v,  p.  484  ;  Bleeker,  Beng.  en  Hind.  p.  52  ;  Kner,  Novara  Fische, 
p.  245. 

Glyphisodon  andjerius,  Schleg.  1.  c.  p.  24,  t.  vi,  f.  3.  • 

Glyphisodon  Bossii,  Bleeker,  Kokos,  p.  48  (most  of  body  markings  absent). 
Glyphisodon  Balinensis,  Bleeker,  BaU,  p.  9. 

Glyphidodon  fasciatus,Gunt'her,  Catal.  iv,  p.  51  (blue  transverse  spot  on  body). 

B.  V,  D.  T^.Va,  P- 17,  V-  1/5,  A.  „?T3,  C.  17,  L.  1.  26-28,  L.  tr.  2|/9. 

Lenn-th  of  head  4i  to  41,  of  caudal  5,  height  of  body  2|  to  3  in  the  total  length.  Eyes— diameter  3  to 

■M  in  lenoth  of  head,  3/4  to  1  diameter  from  the  end  of  snout,  and  1  apart.  Preorbital  rather  broad,  its 

irreatest  depth  equal  to  about  1/2  a  diameter  of  the  eye  :  suborbital  ring  naiTow.  Teef  A— narrow  and  m  two  r
ows. 

Fins— voster'ior  dorsal  spines  somewhat  the  longest :  soft  dorsal  and  anal  angular.  Caudal  shghtly  forked. 

Scales— on  the  summit  of  the  head,  are  continued  forwards  to  opposite  the  front  edge  of  the  eyes.  Colours— 

exceedingly  various,  the  markings  being  partially  or  entirely  absent  in  some  specimens,  and  that  not  m
erely 

due  to  acre.  Cerulean  blue  above  the  lateral-line,  this  colour  extending  on  to  some  scales  along  the  base 

of  that  fin,  and  ending  at  the  end  of  the  soft  dorsal  by  surrounding  one  (sometunes  two)  black  blotches,  the  black
 

blotches  on  the  dorsal  fin  are  sometimes  absent.  A  blue  line  is  generally  continued  along  the  supraorbital 

region  ioining  another  from  the  opposite  side  across  the  snout.  A  median  blue  or  dark  band  occasionally  
is 

seen  alono-  the  occiput.  Two  blue  bands  along  the  eye,  and  one  from  the  eye  to  the  angle  of  the  mouth  :  another °  3  D  2 
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alone  the  suborbital  ring  of  bones,  and  one  or  two  along  tlie  cbceks.     In  some  specimens  there  is  a  spot  of  blue 

on  many  of  the  scales  of  the  bod3'. 
lliiljitat.  —From  the  Red  Sea  through  those  of  India  to  the  Malay  Archipelago  and  beyond.  The 

specimens  figured  (life-size)  are  from  the  Andamans. 

9.    Glyphidodon  leucogaster,  Plate  LXXXI,  fig.  3. 

Bleeker,  Labr.  Cten.  p.  2G;  Gunther,  Catal.  iv,  p.  46;  Klunz.  Yerh.  z.  b.  Ges.  Wien,  1871,  p.  523. 

B.  V,  D.  xi.^3,  P.  17,  V.  1/5,  A.  T^^^,  C.  17,  L.  1.  2G-28,  L.  tr.  3/12. 

Length  of  head.4|,  of  caudal  4^,  height  of  body  2\  in  the  total  length.  Eyes — diameter  2f  in  length  of 
head,  2/3  of  a  diameter  from  end  of  snout,  and  1^  apart.  Preorbital  with  a  shallow  notch,  its  greatest  width 

equals  nearly  1  diameter  of  the  eye :  suborbital  ring  narrow.  Teeth — narrow,  about  4G  in  the  upper  jaw. 
j'/^js— dorsal  spines,  after  the  second,  subequal  in  length  :  soft  portion  of  dorsal  rather  jiointed.  Second  anal 
spine  as  long  as  the  head  excluding  the  snout,  the  soft  portion  of  the  fin  rounded.  Caudal  forked  with  pointed 
lobes.  Scales — extend  forward  on  the  top  of  the  head  to  the  snout,  they  also  cover  the  preorbital  and  suborbitals. 

Colours — olive-brown,  becoming  lighter  on  the  sides  and  yellowish  on  the  abdomen.  Upper  edge  of  dorsal  and 
outer  two-thirds  of  anal  black,  the  rest  of  the  fin  and  the  ventral  yellow.  Outer  margin  of  caudal  dark.  A 
black  spot  at  base  of  pectoral  fin. 

EabHat.—'Reil  Sea,  East  coast  of  Africa,  Nicobars  to  the  Malay  Archipelago.  The  one  figured  (life-size) 
is  from  the  latter  locality,  for  it  I  have  to  thank  Professor  Schlegel  and  Dr.  Hubrecht  of  Leyden. 

10.    Glyphidodon  modestus,  Plate  LXXXI,  fig.  C. 

Schleg.  Overz.  Amphr.  &c.  in  Verh.  Nat.  Gesch.  Ned.  Overz.  Bezitt.  p.  23,  t.  vi,  f.  2  ;  Bleeker,  Sumatra, 
ii,  p.  285  ;  Giinther,  Catal.  iv,  p.  55  ;  Kjier,  Novara  Fische,  p.  246. 

B.  V,  D.  \i,  P.  18,  V.  1/5,  A.  iV,  C.  15,  L.  1.  23-24,  L.  tr.  2i/8. 

Length  of  head  4^,  of  caudal  5,  height  of  body  3^  in  the  total  length.  I^yes —diameter  2f  to  3  in  length 
of  head,  2/3  to  3/4  of  a  diameter  from  end  of  snout,  and  1  apart.  The  greatest  depth  of  the  preorbital  is  a 
little  more  than  half  the  diameter  of  the  eye,  posteriorly  the  suborbital  ring  of  bones  rapidly  narrows.  Teeth — 
compressed,  notched  at  their  extremities,  and  about  36  in  the  upper  jaw.  jPi?!S— the  dorsal  spines  gradually 
increase  in  length  to  the  last,  soft  dorsal  and  anal  somewhat  rounded,  caudal  slightly  cleft  and  having  rounded 
lobes.  Scales — extend  forward  on  the  top  of  the  head  to  opposite  the  front  edge  of  the  eye  :  none  on  the 
preorbital  or  suborbital  ring  of  bones.  Colours — yellowish-olive,  becoming  lighter  on  the  sides  and  beneath  : 
the  outer  third  of  dorsal  and  anal  fins  grayish  :  a  brownish  dot  superiorly  at  the  base  of  the  pectoral  fin. 

Habitat. — Andamans  through  the  seas  of  India  to  China.  The  one  figured  (life-size)  is  from  the 
Andamans. 

11.    Glyphidodon  Sindensis,  Plate  LXXXII,  fig.  2. 

Day,  Sea  Fisheiy  Report,  1873,  Appendix,  p.  cclxiii. 

B.  V,  D.  ̂ .-V^,  P.  11»,  V.  1/5,  A.  „^„,  C.  15,  L.  1.  26,  L.  tr.  3^/10. 

Length  of  head  3|  to  4,  of  caudal  4^  to  4|,  height  of  body  2|  to  3  in  the  total  length.  %<;s— diameter  3  in 
length  of  head,  1/2  a  diameter  from  end  of  snout,  and  1  apart.  Preorbital  in  its  widest  part  not  equal  to  1/3  of  the 
diameter  of  the  eye,  suborbital  ring  of  bones  narrow.  Teeth — in  a  narrow  row,  about  50  in  the  upper  jaw,  their 
summits  notched.  Fins—  dorsal  spines  increase  to  the  fourth,  all  the  posterior  ones  about  equal :  soft  dorsal  rather 

produced  in  its  centre  :  caudal  forked,  upper  lobe  the  longer,  and  may  be  produced,  more  especially  in  the 

young  :  pectoral  rounded,  as  long  as  head  without  the  snout :  soft  dorsal  and  anal  scaled.  Scales — on  the 
summit  of  the  head  extend  forward  as  far  as  the  snout,  also  on  pre-  and  sub-orbitals.  Colours — deep  violet, 

extending  on  to  the  dorsal  and  anal  fins  :  pectoral  hyaline  with  a  dark  mark  at  its  base  :  ventral  nearly  black  : 
the  posterior  extremities  of  the  dorsal  and  caudal  canary  yellow  :  all  the  scales  on  the  upper  part  of  the  body 
and  free  portion  of  the  tail  with  a  light  blue  central  spot.  Some  blue  lines  about  the  head  in  the  young,  which 
has  also  the  free  portion  of  the  tail  yellow  and  the  chest  light  coloured. 

Habitat. — Numerous  in  the  harbour  at  Kui-rachee  in  Sind.  The  one  figured  (life-size)  is  from  that 
locality,  where  I  did  not  obtain  them  larger. 

Genus,  6 — Heliastes,  Cuv.  and  Val. 
Furcaria,  Poey. 

Branchiostegals  five  :  pseiidohraiwhice.  All  the  opercles  entire.  Teeth  in  the  Jaws  conical,  in  a  narrow  and 

irregular  mo.  Scales  of  moderate  size.  Dorsal  fin  with  12  to  14  spines  :  anal  with  two.  _  Lateral-line  in  a  talalar 

form  not  continued  heyond  the  end  of  the  base  of  the  dorsal  fin.     Air-vessel  piresent.     Pyloric  appendages  two. 

SYNOPSIS   OP   INDIVIDUAL   SPECIES. 

1.  Heliastes  Iqndurus,  D.  f^Iff,  A.  ~-^,  L.  1.  26-27.  Olive,  scales  with  a  blue  dot.  East  coast  of  Africa 
to  the  Malay  Archipelago  and  beyond. 
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1.    Heliastes  lepidurus,  Plate  LXXXII,  fig.  1. 

Eeliases  lepidurus,  Cuv.  and  Val.  v,  p.  498 ;  Bleeker,  Ich.  Sumb.  Journ.  Ind.  Arch.  18-48  ;  Giinther, 
Catal.  iv,  p.  63. 

Gb/phisodon  Bandanmisis,  Bleeker,  Banda,  i,  p.  248. 
Heliases  frenatus,  Bleeker,  Ceram.  p.  710  (not  Cuv.  and  Val.). 
Seliases  ccBruleus,  Bleeker,  Kokos,  iv,  p.  45.5  (not  Cuv.  and  Val.). 
GlypTddodon  atiahatoides.  Day,  Proc.  Zool.  Soc.  1870,  p.  G96. 

B.'v,  D.  ii:i|.,  p.  15,  V.  1/5,  A.  ̂ ,  C.  17,  L.  1.  20-27,  L.  tr.  21/9. 
Length  of  head  4  to  4},  of  caudal  4f ,  height  of  body  2|  to  3  in  the  total  length.  Eijes—&ia,iaeiev  3  in 

length  of  head,  3/4  to  1/2  of  a  diameter  from  end  of  snout,  and  1  apart.  Greatest  width  of  preorbital  1/3  of 
that  of  the  orlsit.  Teeth— in  a  single  row.  Fins—ihivA  to  fifth  dorsal  .spines  the  longest :  caudal  deeply  forked. 

tScaies — on  preorbital  and  suborbitals,  they  extend  on  the  summit  of  the  head  to  the  snout.  C'ofottr.s— olive,  each 
scale  with  a  blue  dot :  a  blue  line  from  the  eye  across  tjie  preorbital,  a  blue  spot  at  the  commencement  of  the 

lateral-line  :  dorsal  dotted  with  blue,  and  having  a  dark  edge  :  anal  dotted  with  yellow  and  also  with  a  dark 

margin  :  caudal  with  a  brownish  longitudinal  band  along  either  lobe.  A  dark  axillary  spot  on  the  pectoral  : 
ventrals  green. 

I  found  this  fish  very  abundant  about  the  coral  reefs  of  the  Andaman  islands.  As  soon  as  the  water  was 

splashed  they  appeared  to  retire  for  safety  to  the  branching  coral  where  no  large  fish  could  follow  them,  and 

they  allowed  great  pieces  to  be  removed  from  the  water  without  venturing  to  leave  their  retreat. 
Habitat. — East  coast  of  Africa,  Andamans,  Malay  Archipelago  and  beyond. 
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Family,  XLI— LABPJD^,   Cuv. 

LahroiiM  cydoldei.  Mull.;  Scaroiilei,  Cantor;  Cydolabridce,  Owen. 

Branchiostegals  five  or  six :  pseudobrancliiaB.  Gills  three  and  a  half.  Body  oblong  or  elongated. 

Teeth  in  the  jaws,  palate  edentulous :  lower  pharyngeal  bones  anchylosed  along  the  median  line  into  one 

without  any  median  suture.  A  single  dorsal  fin  with  usually  as  many  or  more  spines  than  rays  :  the  anal 

rays  usually  similar  to  those  of  the  dorsal:  ventral  thoracic,  with  one  spine  and  five  rays.  Scales  cycloid. 

Lateral-line  complete  or  interrupted.  Air-vessel  present.  No  coecal  sac  to  the  stomach.  Pyloric  appendages absent. 

These  fislies  appear  to  be  entirely  marine  and  mostly  confined  to  the  seas  of  tropical  and  temperate 

recrions  Many  of  them  are  adorned  with  gorgeous  colours,  being  generally  abundant  in  the  neighbourhood  of 

rocks  and  coral  reefs.  Some  are  provided  with  excessively  strong  teeth  to  enable  them  to  crush  the  shells 

of  the  marine  molluscs,  and  a  few  have  an  additional  pointed  tooth  at  the  angle  of  the  mouth  which  is 

supposed  to  be  employed  for  pressing  a  shell  against  the  crushing  front  and  lateral  teeth.
 

SYNOPSIS  OF  GENERA. 

1  Chcerops.  Cheeks  elevated.  Anterior  teeth  conical  and  free,  the  lateral  ones  more  or  less  confluent 

into  a  ridg«.     D.  ia.     Scales  large,  small  ones  on  cheeks.     Lateral-line  continuous.     Red  Sea,  through  those of  India  to  Australia.  .  .  t^        ,    r         vi    x      i        /        i 

2  Cossvphus.  Anterior  teeth  conical  and  free  :  a  posterior  canine.  Dorsal  fin  with  twelve  (rarely 

thirteen)  spines.  Cheeks  and  opercles  scaly,  also  base  of  soft  dorsal.  Lateral-line  continuous.  R
ed  Sea, 

throughout  those  of  India  to  Australia  and  beyond.  _ 

3.  Lah-oides.  Anterior  teeth  forming  a  pair  of  curved  fangs  m  either  jaw.  Dorsal  fan  with  nine  spmes. 

Cheeks  and  opercles  scaly.     Lateral-line  continuous.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago
. 

4  GJmlinus  Anterior  teeth  conical  and  free.  Dorsal  fin  with  nine  or  ten  spines.  Cheeks  and  opercles 

scaly.     Lateral-line  interrupted.     Red  Sea,  East  coast  of  Africa,  seas  of  India  to  China  and  beyond.       _        ̂ 

5  Epilulus.  Lower  jaw  produced  backwards.  Anterior  teeth  conical  and  free.  Dorsal  fan  with  
nine 

spines      Clieeks  and  opercles  scaly.     Lateral-line  interrupted.     Seas  of  India  to  the  Malay  Archipel
ago. 

'  6    Anampses      Two  compressed  and  cutting  anterior  teeth  in  either  jaw.      Dorsal  fin  with  nine  spmes. 
Head  scaleless      Lateral-line  continuous.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond.

 

7  Heimipimnus.  Anterior  teeth  free  and  conical.  Dorsal  fin  with  nine  spines.  Cheeks  with  a  row  of  a 

few  small  scales      Lateral-lino  continuous.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond.
 

8  fStethojulis.  Anterior  teeth  conical  and  free  :  a  posterior  canine.  Dorsal  fin  with  nine  spmes.  H
ead 

scaleless.  Scales  on  chest  at  least  as  large  as  those  on  the  body.  Lateral-hne  continuous.  Red  Se
a,  seas  of 

India  to  the  ]\Ialay  Archipelago  and  beyond. 

ft  riotyqlossus  Anterior  teeth  conical  and  neither  bent  backwards  nor  outwards  :  a  posterior  canine. 

Dorsal  fin  with  nine  spines.  Head  scaleless.  Scales  on  chest  smaller  than  those  on  the  body.  Late
ral-line 

continuous.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond.        ̂         ,  ̂        .,,      .  .         ̂ , 
10  Novacula  Anterior  teeth  conical  and  free  :  no  posterior  canine.  Dorsal  fan  with  nine  spmes,  the 

two  first  of  which  are  sometimes  semi-detached  from  the  remainder.  Head  scaleless  or  with  a  few  rudi
mentary 

scales  on  the  cheeks.     Lateral-line  interrupted.     Seas  of  India,  intertropical  seas  and  beyond.  _ 

11  Jiilis.  Anterior  teeth  conical  and  free  :  no  posterior  canine.  Dorsal  fin  with  eight  spmes.  He
ad 

scaleless      Lateral-hne  continuous.     Red  Sea,  seas  of  India,  also  tropical  and  adjacent  ones.  -r^        ,  ̂ 

l'>  Gompliosus  Snout  produced.  Anterior  teeth  conical  and  free  :  no  posterior  canine.  Dorsal 
 fan 

with  eight  spines.     Head  scaleless.     Lateral-line  continuous.     Red  Sea,  seas  of  India  to  the  J
Malay  Archipelago 

'^'^\?j^  Cheilio.     Body  elongated  :  anterior  teeth  conical  and  free:  no  posterior  canine.     Dorsal  fin  with 
nine  spines.     Head  scaleless,  or  a  few  scales  on  opercle.     Lateral-line  continuous.     Red  Sea,  seas  

of  India  to 
the  Malay  Archipelago  and  beyond.  ,   „        .  ,       .  ■  o    i  n  ii, 

14  Con's  Anterior  teeth  conical  and  free.  Dorsal  fin  with  nine  spines.  Scales  small,  none  on  the 

head.      Lateral-line   continuous.      Red    Sea,  seas   of    India  to   Australia   and   beyond:    also   found   in    the
 

ilediterrancan.  .  .  t^        ,      -.i       •  •  c     i 

15  Gymolutes.  Anterior  teeth  conical  and  free  :  no  posterior  canmo.  Dorsal  with  nine  spi
nes.  Scales 

small  none  on  head.     Lateral-line  intermptcd.     East  coast  of  Africa,  seas  of  India  to  the  Mal
ay  Archipelago. 

16  Pseudodax.  Anterior  teeth  broad  and  with  cutting  lateral  edges.  Dorsal  with  el
even  spines. 

Scales  of  moderate  size  on  cheeks  and  opercles.  Lateral-line  continuous.  Nicobars  to  the
  :Malay  Archipelago 

and  beyond. 
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17.  Scarklithys.  Teeth  in  one  row  anteriorly  soldered  together,  row  in  mandibles  oljlique.  Dorsal  with 

nine  spines.  Scales  large,  a  row  on  cheek.  Lateral-line  continuous.  Red  Sea,  seas  of  India  to  the  Malay 
Archipelago  and  beyond. 

18.  Gaily odon.  Teeth  anteriorly  imbricated.  Dorsal  fin  with  nine,  anal  with  two  spines.  Scales 

large,  a  single  row  on  cheeks.     Lateral-line  strongly  bent  or  interrupted.     Red  Sea,  seas  of  India. 

19.  I'seudoscarus.  Upper  jaw  slightly  projecting  beyond  the  lower.  Anterior  teeth  soldered  together  in 

quincuncial  order.  Dorsal  fin  with  nine,  anal  with  two  or  three  spines.  Scales  large,  two  or  more  rows  on  the 
cheeks.     Lateral-line  continuous.     Tropical  seas. 

Genus,  1 — Chjirops,  Hujjpell. 

Cossyjohus,  sp.  Cuv.  and  Val. ;  Clwirodon  and  Gossyjilwdes,  Bleeker ;  Hypsigenys,  Giinther. 

Branchiostegals  five  or  six  :  psetcdohranchicc.  Budy  oUong,  compressed.  Snout  oUuse.  Preoperde  serrated 

or  entire.  The  four  anterior  teeth  conical  and  free,  whilst  tlis  lateral  ones  are  rnore  or  less  confluent  in  an  osseous 

ridge,  a  posterior  canine  tooth,  occasionally  tiuo,  may  lepreseyit;  inferior  phanjngeal  teeth  not  confluent  or  pavement, 

nice.  A  single  dorsal  fin  with  more  spines  (thirteen)  than  rays  (seven)  :  anal  with  three  spines  and^  more  rays 

than  the  soft  dorsal  (9-10).  Scales  large  :  cheeks  high,  covered  tuith  small  scales,  which  tisually  are  not  imhricated  : 

opercles  scaled.     Vertical  fins  with  scaly  bases  :  no  enlarged  row  at  base  of  caudal.     Lateral-line  continuous. 

Geographical  distribution. — From  the  Red  Sea  and  East  coast  of  Africa  through  the  seas  of  India  to  the 
Malay  Archipelago  and  Australia. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Chmrops  anchorago,  D.  13/7,  A.  3/9,  L.  1.  29-3(J.  Red  spots  over  the  cheeks  :  a  white  vertical  band 
down  the  sides  from  the  bases  of  the  fourth  to  the  sixth  dorsal  spines.     Andamans  to  the  Malay  Archipelago. 

1.    Chserops  anchorago,  Plate  LXXXII,  fig.  5. 

Sparus  anchorago,  Bloch.  v,  p.  108,  t.  276  ;  Bl.  Schn.  p.  276. 
Gossyphus  anchorago,  Trosch.  Wiegm.  Arch.  1840,  p.  279. 
Chasrops  anchorago,  Giinther,  Catal.  iv,  p.  95. 

B.  vi,  D.  V,  P.  15,  V.  1/5,  A.  3/9,  C.  14,  L.  1.  29-30,  L.  tr.  3|/9. 

Length  of  head  3i  to  Sf,  of  caudal  6|  to  7,  height  of  body  3^  to  3^  in  the  total  length.  Eyes—high  up, 
diameter  4^  to  5  in  the  length  of  head,  2  diameters  from  end  of  snout,  and  IJ  apart.  Profile  from  eye  to  snout 

rather  abrupt.  Height  of  head  equals  its  length.  Preopercle  finely  serrated.  Teeth— a,  posterior  canine  m 
adults.  Scales— o-a  cheeks  numerous,  but  scarcely  imbricated.  Colours— cheeks  brownish,  shot  with  yellow, 

and  covered  with  scarlet  spots.  Back  brownish,  with  a  white  vertical  band  descending  from  the  bases  of  about 

the  fourth  to  the  sixth  dorsal  spines  to  below  the  last  third  of  the  pectoral :  a  light  band  over  the  free  portion 

of  the  tail  behind  the  base  of  the  dorsal  fin.  In  some  specimens  there  are  two  to  four  wide  dark  cross  bands. 

Dorsal  fin  with  two  dark  bands  and  another  descending  down  the  first  four  rays  to  the  back  :  posteriorly,  it 

is  yellow  and  edged  superiorly  with  orange  :  the  other  iius  yellowish,  a  band  along  the  ventral  and  sometmies 
a  brown  base  to  the  pectoral.  .       .     . ,       .     ,       .  , 

Professor  Peters  Monats,  Ak.  Wiss.  Berlin,  18G8,  p.  270,  observes  that  this  species  is  identica,l  with 

G  macrodoH,  Blocker,  or  Labrus  macrodontus,  Lacep.  iii,  pp.  451,  522  ;  Cuv.  and  Val.  xiii,  p.  98  ;  Cluerops 

meleagris,  Riippell,  Verz.  Mus.  Senck.  Fische,  p.  20  ;  Gossyphus  macrodon,  Bleeker,  Labr.  p.  10 ;  Gherops 

macrodon,  Giinther,  Catal.  iv,  p.  94  ;  Kner,  Novara  Fische,  p.  248.  i   •    o  t;~  •     -u 

Ha&itoi.— Andamans  to  the  Malay  Archipelago.  It  attains  a  large  size,  the  one  figured  is  8-5  inches  m length. 

Genus,  2 — Gossyphus,*  Ctmer  and  Val. 

Harpe,  Lepidoplois,  and  Fimelometopon,  Gill. 

Branchiostegals  six :  pseudobranchiai.  Body  oblong,  compressed.  Snmd  more  or  less  pointed.  Preopercle 

serrated  or  entire.  The  four  anterior  teeth  conical  and  free  :  the  lateral  teeth  in  a  single  roiv,  luhdst  a  posterior  canine 

is  as  a  rule  present :  inferior  pharyngeal  teeth  not  confluent  or  pavement-like.  A  single  dorsal  fin  ivith  more  spines 

(11-13)  than  rays  (9-11)  :  the  anal  imth  three  spines  ami  more  rays  (10-14)  than  the  soft  dorsal.  Scales  of 

moderate  size,  those  on  the  cheeks  and  opercles  imbricated  :  the  bases  of  the  veHical  fins  scaled.  No  enlarged  roio  of 
scales  at  the  base  of  the  caudal  fin.     Lateral-line  continuous. 

Geographical  distribution.— Bed  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago,  and 
nearly  all  intertropical  and  adjacent  seas. 

The  coloui-s  would  seem  to  be  subject  to  considerable  variation  in  the  same  species.  As  a  rule  we  find 
the  dorsal  fin  has  only  twelve  spines. 

•  Gossyphus  as  a  Generic  name  has  been  frequently  employed :  by  Fabr.  in  Coleop.  1792  ;  Dumeril  in  Birds,  1802  ;  Val.  in 
Fishes,  1839  ;  and  ten  years  later  by  McClelland,  who  instituted  this  Generic  term  for  a  mutilated  specimen  of  Clanas. 
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SYNOPSIS   OF    SPECIES. 

1.  Cossyplus  axillaris,  D.  i-fj)  -^-  A"i  ̂j.  1.  34.  Orange  red,  darkest  superiorly,  as  a  rule  a  Ijlack  spot  at 
base  of  pectoral  and  on  the  first  few  rays  of  dorsal  and  anal  fins.     Madagascar,  Mauritius,  seas  of  India. 

2.  Ciisft/phii.s  Diana,  D.  ̂ -f,  A.  yo-ti?'  -'-'•  1-  32-33.  Reddish,  three  white  spots  between  the  lateral-line 
and  base  of  dorsal  fin  :  a  small  black  spot  at  end  of  lateral-line,  some  dark  spots  on  scales  in  last  portion  of  the 
body  above  the  lateral-line.     ^lozambique,  Mauritius,  seas  of  India  to  the  ilalay  Archipelago. 

1.    Cossyphus  axillaris,  Plate  LXXXII,  fig.  3,  {varidij.) 

Lnhrus  axillaris,  Benn.  Proc.  Zool.  Soc.  1831,  p.  166. 
Cossyphus  axillaris,  Cuv.  and  Val.  xiii,  p.  131,  pi.  371 ;  Giinther,  Catal.  iv,  p.  103  ;  Klunz.  Verh.  z.  b. 

Gas.  Wieu,  1871,  p.  549. 
CossijjiliHs  NeiUi,  Day,  Proc.  Zool.  Soc.  18G7,  p.  5G0  (variety). 
MooiijilU,  Tamil. 

B.  vi,  D.  I-J,  P.  IG,  V.  1/5,  A.  fV.  C.  14,  L.  1.  34,  L.  tr.  5/12. 

Length  of  head  4,  of  caudal  7  to  8,  height  of  body  3|  to  4  in  the  total  length.  Eyes — diameter  4  to  4  j  in 
length  of  head,  l-i-  to  If  diameters  from  end  of  snout,  and  1\  apart.  The  greatest  height  of  the  head  equals  its 
length  behind  the  posterior  nostril.  Upper  lip  thick  and  with  a  broad  anterior  fold.  Preopercle  finely 
serrated.  Teeth — a  posterior  canine  present.  Fins — caudal  truncated  or  slightly  emarginate.  Colours — head 
and  upper  two-thirds  of  the  back  orange  red.  Fins  yellow,  with  a  black  base  to  the  pectoral,  and  a  black 
blotch  on  the  upper  two-thirds  of  the  first  few  dorsal  and  anal  rays. 

Variety. — A.  Amongst  Sir  W.  Elliott's  drawings  is  one  of  this  fish,  in  which  the  black  markings  are  seen 
in  the  form  of  deep  orange  blotches. 

Variety. — B.  {C.  Neilli).  A  second  variety  (of  which  the  specimen  from  which  it  was  figured  has 
been  preserved),  shows  the  head  and  upper  two-thirds  of  the  body  as  far  as  the  middle  of  the  dorsal  fin  of  a 
deep  oi'ange  red,  as  is  also  the  first  half  of  the  soft  anal,  the  posterior  half  of  both  these  fins  yellow.  Caudal 
and  free  portion  of  the  tail  orange  scarlet,  (not  so  in  my  specimens).     Pectoral  flesh-coloured,  lips  reddish. 

The  series  appears  to  conclusively  prove  that  the  colours  of  this  species  are  subject  to  great  variation. 

The  one  figui-ed  (life-size)  is  of  the  second  variety  {G.  Neilli),  and  from  ]Madras. 
The  species  adverted  to  by  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  135,  are  as  follows  : — MoonjiUi,  Tarn,  is 

G.  axillaris  variety  Neilli:  Kul  moonjilU  is  C.  Diana. 
Habitat. — Madagascar,  Mauritius,  seas  of  India  to  New  Hebrides. 

2.     Cossyphus  Diana,  Plate  LXXXVII,  fig.  3. 

Lahrus  Diava,  Lacep.  iii,  pp.  451,  522,  pi.  32,  f.  1. 
Cossyphus  Diana,  Cuv.  and  Val.  xiii,  p.  127;  Peters.  Fische  Moss.  Pr.  Ak.  Berl.  1^55,  p.  451  ;  Blceker, 

Sumatra,  vii,  p.  86,  and  Atl.  Ich.  i,  p.  159,  t.  38,  fig.  1 ;  Giinther,  Catal.  iv,  p.  104 ;  Klunz.  Verh.  z.  b.  Ges. 
Wien,  1871,  p.  549. 

Lahrus  leucosticticus,  Bennett,  Proc.  .Zool.  Soc.  1831,  p.  IGG. 
Coss^jphus  spilotes,  Guich.  in  Maillard,  Notes  on  the  Isle  of  Reunion,  App.  p.  14. 

B.  vi,  D.  {1-,  P.  16,  V.  1/5,  A.  To^^,  C.  14,  L.  1.  32-33,  L.  tr.  4/12. 

Length  of  head  3i-  to  3|,  of  caudal  6,  height  of  body  3j  in  the  total  length.  Eyes — diameter  1/5 
of  length  of  head,  2  diameters  from  end  of  snout,  and  li  apart.  Snout  produced,  rather  pointed  :  lips  thick  and 
broad :  preopercle  finely  serrated.  Teeth — a  posterior  canine  in  either  jaw.  Fins — no  elongated  ventral  ray : 
caudal  tr^^ncated.  Colours — reddish,  three  large  white  spots  between  the  lateral-line  and  the  base  of  the  dorsal 
fin,  two  being  below  the  spines  and  one  beneath  the  rays.  Dark  spots  on  the  end  of  the  scales  from  the 
commencement  of  the  soft  dorsal  to  the  caudal  above  the  lateral-line  :  a  black  spot  at  the  posterior  end 
of  the  lateral-line  :  fins  diaphanous. 

Some  specimens  have  a  white  spot  before  the  commencement  of  the  lateral-line.  Others  show  a  large 
black  spot  upon  the  ventral,  and  two  more  on  the  anal  fins. 

Hahitat. — Seas  of  India  :  a  specimen  51  inches  long  exists  in  the  Calcutta  ]\Iuseum,  taken  in  the  Indian 

Ocean.  There  is  also  a  figure  of  this  species  amongst  Sir  Walter  Elliot's  drawings,  it  was  captured  at  Waltair. 
The  one  figured  (life-size)  is  from  the  Malay  Archipelago,  and  for  it  I  am  indebted  to  Dr.  Hubrecht 
of  the  Leyden  Museum. 

Genus,  3 — Labeoides,  Bleeker. 

Diproctacanthus,  Bleeker  ;  Fissilahrus,  Kner. 

Branchiostegals  five :  piseudohranchim.  Body  oblong,  compressed.  Gill-membranes  attached  to  the  isthmv?. 
Snout  pointed,  lipts  prominent,  one  of  them  having  a  notch  anteriorly.  Preopercle  entire.  A  band  of  small  teeth  in, 
the  jaws,  with  a  pair  of  curved  canines  in-  either  jaw,  the  upper  pair  being  received  between  the  lower  ones  when  the 
mouth  is  closed :  a  posterior  canine  tooth:  inferior  pharyngeal  teeth  not  confluent  vr  piavement-lihe.     A  single  dorsal 



-     FAMILY,  XLI— LABRID^.  393 

fin  with  iisualhj  less  spines  (9)  than  rays  (9-12) ;  anal  with  two  or  three  spines,  and  rays  nearly  similar  to  those  of 

the  dorsal  (9-10).  Scales  on  body  oj  moderate  size,  they  are  extended  over  the  opercles,  oheelcs  and  hase  of  the  vertical 

fins:  no  enlarged  row  at  base  of  caudal  fin.     Lateral-line  continuous. 

Geographical  distribution^ — Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 

SYNOPSIS    OF   INDIVIDUAL   SPECIES. 

1.  Labroides  dimidiatus,  D,  yo^T^-.  -^-  To.  L.  1.  4G-50,  L.  tr.  4/15.  Lips  notched.  A  black  band  from  the 

eye  to  the  tail,  widening  posteriorly  and  covering  the  caudal  fin,  except  its  angles.  Red  Sea  and  seas  of  India 
to  the  !Malay  Archipelago. 

1.    Labroides  dimidiatus,  Plate  LXXXVII,  fig   1. 

Labrns  latovittatus,  Rlipp,  N.  W.  Fische,  p.  7,  t^  ii,  f.  2,  (not  Lacepede). 
Cossyphus  dimidiatus,  Cnv.  and  Val.  xiii,  p.  136. 
Labroides  latovittatus,  Bleeker,  Amboina,  viii,  p.  73,  and  Atl.  Ich.  i,  p.  155,  t.  44,  f.  1. 
Labroides  dimidiatus,  Giinther,  Catal.  iv,  p.  119. 
Fissilabrus  latovittatus,  Kner,  Char,  et  Syst.  Labr.  p.  14. 

B.  Y,  D.  To?TT,  P.  13,  V.  1/5,  A.  A>  C.  14,  L.  1.  46-50,  L.  tr.  4/15. 

Lensjth  of  head  SJ  to  3J,  of  caudal  5,  height  of  body  3^  to  4  in  the  total  length.  Eyes — diameter  1/4 

of  length  of  head,  1  diameter  from  end  of  snout,  and  1^  apart.  Opercles  entire.  The  lips  emarginate 

anteriorly.  Height  of  head  equals  about  If  in  its  length.  Fins — third  anal  spine  the  longest:  caudal 

cut  square.  Lateral-line — curves  opposite  the  posterior  end  of  the  dorsal  fin.  Colours— nearly  white,  with  a 

black  band  through  the  eye  to  the  upper  thii-d  of  the  base  of  the  caudal  fin  when  it  bends  slightly  to  reach  the 
centre  of  that  fin:  a  black  band  along  the  anal,  which  passes  to  the  caudal  and  joins  the  upper _  band 
at  the  end  of  that  fin  :  a  dark  band  along  the  dorsal  fin.  Two  specimens,  captured  at  Waltair,  exist  in  Sir 

Walter  ElUot's  collection  :  the  figure  is  taken  from  one  of  them.  My  Andamanese  specimen  has  twelve  dorsal 
rays,  the  last  being  divided  into  two :  it  has  also  two  posterior  canines  in  either  jaw. 

Habitat. — Red  Sea,  Coromandel  coast  of  India,  Andamans  to  the  Malay  Archipelago. 

Genus,  4 — Cheilincs,  (Lace'p.)  Cuvier. 

Oxyclieilinus  et  Crassilabrus,  Gill. 

Branchiostegals  five.  Body  oblong,  compressed.  Preopercle  entire.  Lower  jaw  not  produced  baclnvards. 
Teeth  in  one  roiv,  two  canines  in  either  jaw,  none  being  directed  outwards :  no  posterior  canine :  inferior  p)har]jngeal 

teeth  not  confluent  or  paveinent-lilce.  A  single  dorsal  fin,  the  number  of  spines  (9-10),  being  about  equal  to  the  rays 

(9-11).  Anal  with  three  spines,  the  third  being  the  longest,  its  rays  rather  less  (8-9)  than  those  of  the  dorsal. 
Scales  large  (20  to  23  in  a  longitudinal  rOw),  two  rows  on  the  cheeks,  the  last  three  at  the  base  of  the  caudal  Jin 

enlarged.     Lateral-line  interrupted. 

Georiraphical  distribution.— Ucd.  Sea,  and  east  coast  of  Africa  through  the  seas  of  India  to  the  Malay 

Archipelao-o,  China,  and  beyond. 
SYNOPSIS  OF  SPECIES. 

1.  Cheilinns  chlorurus,  D.  V",  A.  |,  L.  1.  22.  Caudal  trilobed,  sometimes  rounded  in  the  young.  Olive 
brown,  checks  with  yellow  spots  and  streaks.  Ventral,  anal,  and  caudal  with  small  yellow  dots.  Bay 
of  Bengal  to  Malay  Archipelago  and  beyond. 

2.  Gheilinus  trilobatus,  B.  t%,  A.  f,  L.  1.  20.  Caudal  rounded  except  in  the  adult,  when  it  is  trilobed. 

Grayish-brown,  with  red  spots  and  stripes  on  the  head.     Seas  of  India  to  the  Malay  Archipelago  and  beyond. 

3.  Cheilinus  fasciatus,  D.  -f^,  A.  |,  L.  1.  21-23.  Yellowish,  with  six  or  seven  dark  vertical  bands.  Seas 
of  India  to  the  Malay  Archipelago  and  beyond. 

1.    Cheilinus  chlorurus,  Plate  LXXXII,  fig.  6. 

Sparus  chlorurus,  Bloch,  v,  p.  24,  t.  260 ;  Bl.  Schn.  p.  269  ;  Lacep.  iv,  pp.  55,  163. 
ThitUiurus  Blochii,  Swainson,  Fishes,  ii,  p.  230. 
Cheilinus  gattatus,  Bleeker,  Labr.  Cycl.  p.  36. 
Cheilinus  decacanthus,  Bleeker,  Banda,  i,  p.  256. 

Cheilinus  chlorurus,  Cuv.  Regno,  Anun. ;  Bleeker,  Atl.  Ich.  i,  p.  65,  t.  27,  f.  3  ;  Giinther,  Catal.  iv, 
p.  128  ;  Kner,  Novara  Fische,  p.  251. 

B.  V,  D.  V,  P-  11>  V-  1/5,  A.  f,  C.  12,  L.  1.  22,  L.  tr.  2/8. 

Length  of  head  3f ,  of  caudal  4^,  height  of  body  3  in  the  total  length.  Eyes— diometev  4 J  in  the  length 
of  head,  if  diameter  from  end  of  snout  and  also  apart.  The  maxilla  reaches  to  below  tlie  front  edge  of  the 
orbit.  Teeth — canines  of  moderate  size.  Fins — ventral  reaches  the  anal  rays  :  outer  caudal  rays  produced, 

causing  the  fin  to  appear  thres  lobed  :  sometimes  rounded  in  the  young.  Lateral-line — tubes  much  branched. 
Colours — olive-brown,  with  round  yellow  spots  on  the  cheeks,  and  a  streak  of  the  same  colour  from  the  eye  to 3  E 
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the  ano-Ie  of  the  moutli :  body  sparingly  dotted  with  yellow,  a  yellow  mark  covers  the  last  few  dorsal  rays 

and  is  continued  on  to  the  back  of  the  free  portion  of  the  tail :  spinous  dorsal  olive,  with  red  edges,  and  spmes 

with  brown  dots  :  soft  dorsal  reddish  :  anal,  ventral,  and  caudal  with  small  yellow  dots. 

In  the  "  Fishes  of  Zanzibar,"  the  authors  observe  of  Clteilinus  iJtuidatus,  Bennett,  Proc.  Zool.  Soc.  _i, 

p.  1G7=C'.  jnindtdatiis,  C.  V.  siv,  p.  87,  pi.  396,  "  this  species  is  very  closely  allied  to  C.  clilorurus,  Bl.,  and  it 

may  be  regarded  as  the  western  representative  of  that  fish"  (p.  89). 
Hahitat.—BAj  of  Bengal  to  the  Malay  Archipelago  and  beyond.  The  specimen  figured  is  from 

the  Andamans,  and  is  77  inches  in  length. 

2.    Cheilinus  trilobatus,  Plate  LXXXII,  fig.  4. 

ChnUtms  trilohatus,  Lacep.  iii,  pp.  529,  537,  t.  31,  f.  3  ;  Cuv.  Reg.  An.  Poiss.  pi.  86,  f .  2 ;  Riipp.  Atl. 

Fische,  p.  22 ;  Cuv.  and  Val.  siv,  p.  79  ;  Bleeker,  Labr.  p.  34,  and  Atl.  Ich.  i,  p.  66,  t.  27,  f.  2  ;  Gunther,  Latal. 
iv,  p.  126  ;  Kluiiz,  Verb.  z.  b.  Ges.  Wien,  1871,  p.  553. 

Lahrus  triluhatus,  Shaw,  Zool.  iv,  p.  487.  .  n^    ̂ ' 

CheHlnus  siwwsus,  Quoy  and  Gaim.  Voy.  Uranie,  Poiss.  p.  278;  Cuv.  and  Val.  xiv,  p.  9o,  (unmaturc). Cheilinus  rivulatus,  Cuv.  and  Val.  xiv,  p.  86. 
Cheilinus  nebulosus,  Richards.  Ich.  China,  p.  261. 
Cheilinus  tetrazona,  Bleeker,  Sumatra,  ii,  p.  293. 

B.  V,  D.  tV,  P-  12,  V.  1/5,  A.  f,  C.  13,  L.  1.  20,  L.  tr.  2i/7. 

Length  of  head  Sf,  of  caudal  7,  height  of  body  3|-  in  the  total  length.  J?yes— diameter  5|  in  the  length 

of  head,  if  diameters  from  the  end  of  snout  and  also  apart.  Profile  over  snout  rather  concave.  The  maxilla 

reaches  rather  above  1/2  way  to  below  the  orbit.  Tee<7(— canines  rather  small.  F/»s— ventral  does  not 

reach  the  anal:  caudal '  rounded  except  in  some  large  specimens,  when  it  is  usually  trilobed._  The  figurem 

Lacepede  shows  the  caudal  deeply  trilobed.  Lateral-line— tixhules  branched.  CoZowrs— grayish-browu,  with 

red  spots  and  narrow  stripes  on  the  head,  the  last  being  mostly  before  and  below  the  eyes  :  some  of  the 

scales  on  the  body  with  red  spots.  Vertical  fins  green,  dorsal  and  anal  having  red  margins  :  a  dark  spot  at  the 
base  of  the  middle  dorsal  rays,  sometimes  extending  to  the  posterior  one. 

In  Cuv.  and  Val.  siv,  p.  85,  Sjiarus  chlorurus,  Bl.  is  considered  identical  with  this  species. 

Eahitat— 'Red  Sea,  East  coast  of  Africa,  Andamans  to  the  Malay  Archipelago  and  beyond.  The  one 
figured  is  9i  inches  long,  and  from  the  Andamans.     It  grows  to  at  least  three  feet  in  length. 

3.    Cheilinus  fasciatus,  Plate  LXXXIV,  fig.  1. 

Spams  fasciatus,  Bloch,  v,  p.  18,  t.  257  ;  Bl.  Schn.  p.  209 ;  Lacep.  iv,  pp.  39,  127  ;  Swainson,  Fishes,  ii, 

p.  229. 
Lnhrns  enneacanthis,  Lacep.  iii,  pp.  433,  480.  ^  .^^  ,      .  -,_     „.. 

Cheilinus  fasciatns,  Cuv.  Reg.  Auim.  ;  Riipp.  Atl.  Fische,  p.  23  (pt.)  ;  Cuv.  and  \al.  siv,  p.  92  ;  Rupp. 

N.  W.  Fische,  p.  18;  Swainson,  Fishes,  ii,  p.  299;  Bleeker,  Labr.  p.  31,  and  Atl.  Ich.  ̂ i,  p.  67^,  t.  20,  t.  -; 

Giinther,  Catal.  iv,  p.  129 ;  Kner,  Novara  Fische,  p.  251 :  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  555. 

B.  V,  D.  tV,  P.  12,  V.  1/5,  A.  I,  C.  13,  L.  1.  21-23,  L.  tr.  2/7,  Vert.  10/13. 

Length  of  head  Si,  of  caudal  4f ,  height  of  body  3  to  SJ  in  the  total  length,  i/j/es— diameter  5  in  the 

lenc-th  of  head,  2  diameters  from  the  end  of  'snout  and  also  apart.  The  greatest  height  of  the  head  equals  its 
length.  The  outer  end  of  the  maxilla  is  curved  forwards  as  a  hook-like  process  into  the  concavity  ot 

wh'fch  the  outer  extremity  of  the  premaxillary  is  received.  Fins— xentral  rounded,  not  reaching  to  the  anal  : 

caudal  truncated,  having  its  upper  and  lower  rays  produced.  LatcniUine—tnhules  unbranched.  
Colours- 

yellowish,  with  six  or  seven  dark  or  black  bands  :  black  spots  on  the  nape,  opercles  and  pectoral  region, 

a'«o  some  scattered  over  the  body.  Caudal  with  a  crescentic  vertical  black  band,  and  a  black  posterior  edg'e, 
a  ifew  narrow  dark  liands  between  the  two.  Dorsal  with  a  light  edge  having  a  dark  base,  some  of  the  body 

bands  are  extended  on  to  this  fin.     A  large  black  blotch  on  the  ventral.  -ni     i  • 

Balitnt.—ReA.  Sea,  through  those  of  India  to  the  Malay  Archipelago  and  beyond.  Bloch  s  specimen 

from  the  Indian  Ocean  is  still  preserved  in  spirit  in  Berlin.  The  specimen  figured  is  8-3  inches  m  length,  and 
from  the  Malay  Archipelago  :   I  am  indebted  for  it  to  Dr.  Hubrecht  of  the  Leyden  Museum. 

Genus,  5 — Epibulus,  Cnvier. 

Branrhiosteqals  five.  Body  ohlonrj,  compressed.  Freopercle  entire.  Mouth  verij  protractile,  the  
ascending 

processes  of  the  premaxillaries,  cdso  the  mandibles  and  tympanies,  being  elongated.  Teeth  m  one  row  ami  two  
caimms 

in  either  jaw,  but  no  posterior  canine  :  inferior  pharyngeal  teeth  not  confluent  or  pavement-like.  A  single  
dorsal  fin 

with  less  spines  (9)  than  rays  (10)  :  three  anal  spines,  the  rays  less  numerous _  than  those  of  the  
dorsal,  bcales 

large,  two  rows  on  the  cheeks,  three  enlarged  ones  at  base  of  caudal  fin.  Lateral-line  interrufted. 

Geographical  distribtd ion. —Sens  of  India  to  the  ]\Ialay  Archipelago. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Epihidus  striatus,  D.  /„,  A.  |.  L.  1.  19,  L.  tr.  2/7.     Vertical  narrow  white  bands.     
Andamans. 
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1.    Epibulus  striatus,  Plate  LXXXVII,  fig.  2  (f). 
Day,  Proc.  Zool.  Soc.  1870,  p.  697. 

B.  V,  D.  -j-'ij,  P.  11,  V.  1/5,  A.  I,  C.  13,  L.  1.  19,  L.  tr.  2/7. 

Length  of  head  above  2/5,  of  caudal  2/11,  height  of  body  2/5  of  the  total  length.  Eijcs— diameter  2/7
  o£ 

length  of  head,  1  diameter  from  end  of  snout  and  apart.  The  posterior  extremity  of  the  lower  jaw  extends  t
o 

below  the  hind  edge  of  the  orbit,  and  the  ascending  processes  of  the  premasiUaries  to  opposite  the  posterior
 

third  of  the  orbit.  Fins— not  elongated:  the  interspinous  membrane  prolonged  beyond  the  spines  ot  both  tUo 

dorsal  and  anal  fins.  Lateml-Une—mterru-pted  opposite  the  middle  of  the  soft  dorsal.  Colours—a,  white  
line 

between  the  orbits,  and  two  more  on  the  head,  the  first  of  which  runs  fi-om  the  eye  to  the  snout :  the  second 

descending  from  the  orbit  meets  one  from  the  opposite  side.  Body  grcemsh-brown,  with  fave  narrow  m
ilk- 

white  vertical  bands,  the  first  from  the  opercles  to  before  the  ventral  tins,  the  next  from  the  second  dorsal  s-
pme 

to  the  end  of  the  ventral  fin,  the  third  from  the  centre  of  the  dorsal  spines  to  the  base  of  the  anal,  the  fourth  fro
m 

the  end  of  the  dorsal  fin  to  the  end  of  the  anal,  the  fifth  round  the  free  portion  of  the  tail,  feoft  dorsal  and 

termination  of  the  anal  white,  the  remainder  of  the  fins  dark  coloured.  i     ■     ■     n  i 

fl-fffc/irti.— Andamans,    where   a   single     specimen    1^     inches     m   length   was   captured,    it    is   figured twice  Hfe-size. 

Genus,  6 — Anampses,  Guvier. 

BranrJiiostegah  six  :  lady  oblong,  compressed.  Preopercle  entire.  Teeth  in  jaws  in  one  row,  the  two  front 

ones  in  each  being  prominent,  directed  forwards,  and  compressed,  with  cutting  edges :  no_  posterior  canine  tooth  :
 

inferior  pharyngeal  teeth  not  confluent  or  pavement-like.  A  single  dorsal  Jin,  the  spines  {9)  being  less  than
 

the  rays  (12)  :  anal  luith  three  spines,  and  the  same  number  of  rays  as  the  dorsal.  Scales  from  ratlier  large 
 to  a 

medium  size :  none  on  the  head,  no  enlarged  row  at  base  of  caudal  fin.     Lateral-line  continuous . 

Geographical  distribution.— Bed   Sea,   east  coast   of  Africa,  through   the   seas  of  India  to  the  Malay 
Archipelago  and  beyond.  „„.,„-, 

^     °  SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Anampses  ccernleo-pnnctalus,  D.  -,%,  A.  j\,  L.  1.  27,  L.  tr.  4/10.  Blue  lines  from  eyes,  body  and  fins 

spotted  with  blue.     Andamans  to  the  Malay  Archipelago  and  beyond. 

1.    Anampses  cosruleopunctatus,  Plate  LXXXVII,  fig.  4. 

?  Anampses  diadematus,  Riipp.  N.  W.  Fische,  p.  21,  t.  vi,  f.  3;  Giinther,  Catal.  iv,  p.  137  ;  Klunz.  Ve
rb, 

z.  b.  Ges.  Wien,  1871,  p.  533.  ,  ,  ̂ ^  ,      .  ^     n        r><       a    ■ 

Anampses  cceruleopunctatus,  Riipp.  Atl.  Fische,  p.  42,  t.  x,  f .  1 ;  Cuv.  and  Val.  xiv  p  5  ;  Cuv.  Reg.  Ani
m. 

111.  Poiss.  pi.  87,  f.  2  ;  Bleeker,  Atl.  Ich.  i,  p.  1U4,  t.  xxiv,  f.  2 ;  Gimther,  Catal.  iv,  p.  135 ;  Klunz.  Verb.
  z.  b. 

Ges.  Wien,  1871,  p.  634. 

B.  vi,  D.  J.r,  P.  12,  V.  1/5,  A.  ̂ ,  C.  13,  L.  1.  27-28,  L.  tr.  4/18,  Vert.  11/15. 

Length  of  head  3i,  of  caudal  7,  height  of  body  3  in  the  total  length.  £';/a?-cIiameter  5  i
n  length  of 

head,  \h  diameters  from  end  of  snout,  and  2  apart.  The  height  of  the  head  equals  its  length  behind 
 the  angle 

of  the  mouth.  The  maxilla  reaches  half-way  to  below  the  orbit.  Cofe^ws— reddish-brown, 
 several  bluish 

vertical  lines  radiate  from  the  orbit :  each  scale  on  the  body  with  a  blue  spot  surrounded  by  a  dark  ring  fans 

reddish,  the  dorsal  with  three  rows  of  blue  spots,  the  anal  with  two  or  three,  the  caudal  likewise  bl
ue  spotted, 

all  these  fins  with  Hght  edges.  The  spots  on  the  middle  of  the  body  are  sometimes  apt  to  assum
e  the 

appearance  of  vertical  lines.  .  j  j.    •     j-i      t    a 

Two  specimens  to  7  inches  in  length  exist  in  the  Calcutta  Museum,  being  those  referred  to  m  the  J.
  A. 

Soc.  Bene:.  18G0,  as  presented  by  Mrs.  Edwards  from  the  Andamans.  '       .     ,  .     ,  i  ,  i 
UMtat.—Ued  Sea,  east  coast  of  Africa,  Mauritius,  seas  of  India  to  the  Malay  Archipelago  and  beyo

nd 

1  am  indebted  to  Dr.  Sauvage  and  the  oflicials  of  the  Jardin  des  Plantes  in  Pans  for  the  specimen  fagureU, 
 it 

came  from  the  Marquesas. 

Genus,  7 — Hemigtmnus,  Giinther. 

Ealichceres,  sp.  Riippell :   Tantoga,  sp.  Cuv.  and  Val. :  Enjchthys  and  Eemiulis,  Swainson. 

Branchiostegals  six :  body  oblong,  compressed.  Preopercle  entire  :  lips  very  fleshy.  Teeth  in  a  single  r
ow, 

two  canines  anteriorly  in  either  'jam,  the  lower  ones  being  received  when  the  mordh  is  closed  between  tlie  upper  p
air : 

generally  a  posterior  caning:  inferior  pharyngeal  teeth  not  confluent  or  pavement-lihe.  A  single  dors
al  fln  witli  less 

spines  (9)  than  rays  (11):  anal  with  three  spines  and  the  same  number  of  rays  (11)  as  the  so
ft  dorsat.  bcales 

large,  none  on  the  opercles,  but  a  strip  of  very  small  ones  on  the  cheek :  mo  enlarged  row  at  base  of  caudal  fln.  Lateral- line  continuous. 

Geographical  distribution.— Bed  Sea,  east  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipela
go 

and  Australia. 

SYNOPSIS  OP  INDIVIDUAL   SPECIES. 

1.  Hemigymnus  melapterus,  D.  ̂ ,  A.  ̂ \,  L.  1.  29,  L.  tr.  5/14.  Scales  dotted  with  blue.  East  coast  of 
Africa,  seas  of  India  to  Australia  and  beyond.  o       o 

O    E    ̂  
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2.  Hemigymnus  fascratus,  D.  ̂ ,  A.  -A-,  L.  1.  28-29.  Bluish,  witli  wide  vertical  bands.  Red  Sea,  seas 
of  India  to  tlie  Malay  Arcliipelago. 

1.    Hemigymnus  melapterus,  Plate  LXXXIV,  fig.  2. 

Lahrus  melapterus,  Bl.  t.  285 ;  Bl.  Schn.  p.  247  (L.  melampterus) . 

Tautoga  melapterus,  Cuv.  and  Yal.  siii,  p.  311 ;  Bleeker,  Verli.  Bat.  Gen.  xxii,  p.  IG ;  Richards.  Ann. 
and  Mag.  1843,  xi,  p.  358. 

Ilemiulis  melapterus,  Swainson,  Fishes,  ii,  p.  228. 

Bemigymims  melanopterm,  Gunther,  Catal.  iv,  p.  139  ;  Kner,  Novara  Fische,  p.  2oZ. 
Lalriddhys  hicolor.  Day,  Proc.  Zool.  Soc.  1870,  p.  69G  (young). 

B.  vi,  D.  ̂ ,  P.  13,  V.  1/5,  A.  ̂ ,  C.  15,  L.  1.  27-29,  L.  tr.  5/14. 

Leno:th  of  head  3^  to  3|,  of  caudal  6  to  6i,  height  of  body  2|  to  3^  in  the  total  length.  £//es— diameter 

4  in  the  young,  to  6  or  Gi  in  the  length  of  head  in  the  adult,  2  to  3  diameters  from  end  of  snout,  and  1^  to  2 

apart.  Lips  very  thick,  the  lower  one  notched  in  the  middle,  and  each  lateral  portion  pendant  like  a  watt
le. 

Teeth— a  posterior  canine  is  irsually  present  but  concealed  by  the  skin.  ,SV-a/e«— about  three  rows  of  very  small
 

ones  on  the  cheeks.  Colours— bluish,  brown  above,  becoming  yellowish  beneath  :  a  dark  mark  behind  the 

orbit  ■  scales  dotted  with  blue  :  dorsal  and  anal  light  at  their  external  third,  followed  by  bluish  band,  external 

to  which  they  are  darker:  caudal  dark.  In  the  young,  the  body  behind  a  line  from  the  commencement  
ot 

the  dorsal  to  the  base  of  the  anal,  dark  violet,  some  of  the  lower  scales  being  blue  spotted  :  anterior  to  this 

nearly  white  beneath,  but  darker  along  the  top  of  the  head,  whilst  most  of  the  scales  have  more  or 
less  dark  spots.  .  i   •    r  i 

n:ahitat.—Za.nzihar,  Andamans,  to  the  Malay  Archipelago  and  Australia.  The  one  figured  is  trom  the 

Andamans,  where  it  is  very  common,  and  attains  a  large  size. 

2.    Hemigymnus  fasciatus. 
Mullns  fasciatus,  Thunb.  Reise  nach  Japan,  iv,  p.  351,  t.  314. 
Lahrus  fasciatus,  Bl.  t.  290  ;  Bl.  Schn.  p.  249. 
Sparus  zeneplwrus  et  meaco,  Laccp.  iv,  pp.  155,  IGO. 

Lahrus  fuliginosus  et  melapteronotns,  Lacep.  iii,  pp.  437,  450,  492,  493,  and  51G. 
EalicJueres  sexfasciatus,  Riipp.  N.  W.  Fische,  p.  18,  t.  v,  f.  3.  __ 
Bcarus  quinquefasciatus,  Bennett,  Fish.  Ceylon,  p.  23,  pi.  xxiii. 

Tautoga  fasciata,  Cuv.  and  Val.  xiii,  p.  303,  pi.  379 ;  Bleeker,  Batav.  p.  484 ;  Jerdon,  M.  J.  Sc. 

1851,  p.  135. 
.*"  Tautoga  Mertensii,  Cnv.  and  Val.  xiii,  p.  308. 
Tautoga  sexfasciata,  Cuv.  and  Val.  xiii,  p.  309. 
Cheilinus  Bhchii,  Cuv.  and  Val.  xiv,  p.  108. 
ErycMhys  quinquefasciatus,  Swainson,  Fishes,  ii,  p.  226. 
Cheilinus  fasciatus,  Swainson,  Fishes,  ii,  p.  229. 
?  Tautoga  leucomos,  Bleeker,  Biliton,  iv,  p.  239. 

Eemigymmis  fasciatus,  Gunther,  An.  Nat.  Hist.  1861,  p.  38G,  and  Catal.  iv,  p.  138;  Bleeker,  Atl.  Ich.  i, 
p.  141,  t.  xlvi,  f.  2 ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  547. 

Hemigymnus  se.rfasciatus,  Giinther,  Catal.  iv,  p.  139. 

?  Bemigijmnus  leucomos,  Bleeker,  Atl.  Ich.  p.  142,  t.  xliv,  f.  6  ;  Giinther,  Catal.  iv,  p.  139. 

Panoo-girawah,  "  Worm  parrot,"  Cingalese. 
B.  vi,  D.  ̂ ,  P.  14,  V.  1/5,  A.  A,  C.  14,  L.  1.  28-29,  L.  tr.  5/11. 

Lensj-th  of  head  3j  to  4,  of  caudal  6  to  Gi,  height  of  body  3|  to  3i  in  the  total  length.  J?^/es— diameter  5 
to  0  in  lentrth  of  head,  nearly  3  diameters  from  end  of  snout.  Lips  very  thick,  folded  ;  the  lower  one  notched 

in  the  centre  and  pendant  like  a  wattle.  Tee<7i— small  ones  sometimes  present  at  the  angle  of  the  mouth. 

P;-,j,,_caudal  truncated.  Scales— a  band  of  small  ones  across  the  cheeks.  CoZomw— bluish,  with  broad 

rivulated  red  bands  on  the  head,  and  a  brown  spot  behind  the  eye  :  these  marks  appear  to  be  sometimes  absent. 

Five  vertical  brownish  cross  bands,  wider  than  the  ground  colour,  descend  from  the  back  to  the  abdominal 

surface.  Dorsal  and  anal  brownish,  the  lower  with  blue  spots  and  a  blue  edge,  having  a  red  band  below  it  : 

anal  with  two  blue  longitudinal  bands.  Caudal  brownish,  with  a  blue  vertical  band.  Pectoral  yellowish. 
Outer  two-thirds  of  ventral  dark. 

Habitat— Red  Sea,  east  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago. 

Genus,  8 — Stethojulis,  Gunther. 

Julis,  sp.  Cuv.  and  Val. 

Branchiostegals  six:  lody  oblong  and  compressed.  Preopercle  entire:  no  anterior  canine  teeth;  a  posterior 

canine  :  inferior  pharyngeal  teeth  7wt  conjiuent  or  pavement-lilie.  A  single  dorsal  fin  ivith  less  spines  (9)  than  rays 

(11)  :  anal  ivith  three  spines  and  the  same  number  of  rays  as  the  soft  dorsal.  Scales  of  moderate  size  :  none  on  tlie 
head  :  no  enlarged  roiv  at  base  of  caudal  fin.     Lateral-line  contiimous. 

Geographical  distribution.— East  coast  of  Africa,  seas  of  India,  to  the  ̂ Malay  Archipelago  and  beyond. 
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SYNOPSIS  or  INDIVIDUAL  SPECIES. 

1.  Stethojulis  strigiventer,  D.  -jS,-,  A.  -^,  L.  1.  20-27.  A  brown  white-edged  band  from  tbe  snout  to  below 

the  eye  :  lines  and  dots  along  the  sides.  A  black  spot  on  last  dorsal  i-ay,  another  generally  at  the  base  of  the 
caudal  fin.     Seas  of  India  to  the  Malay  Archiioelago, 

1.    Stethojulis*  strigiventer,  Plate  LXXXIV,  fig.  7. 

Julis  strigiventer,  Bennett,  Proc.  Zool.  Soc.  1832,  p.  184  ;  Cuv.  and  Val.  xui,  p.  468 ;  Bleeker,  Banda,  i, 
p.  251;  Peters,  Monats.  Ak.  Wiss.  1855,  p.  434. 

HaUehceres  strigiventer,  Kner,  Labr.  p.  12. 

Stethojulis  strigiventer,  Giinther,  Annal.  and  Mag.  Nat.  Hist.  18G1,  p.  386,  and  Catal.  iv,  p.  140;  Bleeker, 
Atl.  Ich.  i,  p.  135,  t.  43,  f.  1 ;  Kner,  Novara  Fische,  p.  253. 

B.  vi,  D.  j\,  P.  15,  V.  1/5,  A.  tV.  C.  14,  L.  1.  26-27,  L.  tr.  2/9. 

Length  of  head  3^  to  3f ,  of  caudal  55,  height  of  body  4  to  4^  in  the  total  length.  S^es— diameter  4  to 

ih  in  the  length  of  head,  li  to  2  chameters  from  the  end  of  snout,  and  li  apart.  Fius^ventral  rather  short,, 

caudal  rounded.  Colours — light  bro-^vn,  becoming  yellowish  on  the  abdomen  :  a  brown  band  having  a  white 

lower  edo-e  passes  from  the  snout  and  angle  of  the  mouth  below  the  eye  to  the  opercle  :  several  longitudinal 

yellow  lines  and  some  black  dots  along  the  sides,  especially  in  the  lower  half  of  the  body  :  a  black  spot  on  the- 

last  dorsal  ray,  another  at  the  base  of  "the  caudal  fin,  which  last  mark  is  apparently  sometimes  absent. 
In  "  the  Fishes  of  Zanzibar"  a  variety  is  given  as  follows  :  "  bright  green  :  lower  part  of  the  sides  with 

several  pale-green  longitudinal  Imes,  on  which  there  are  some  black  dots.  A  blue,  brown-edged  band  from 

mouth,  below  eye,  to  operculum :  sometimes  an  ocellated  spot  at  the  end  of  the  dorsal  and  on  the  upper  part  of 

the  base  of  the  caudal." 
Habitat.— From  East  Africa  through  the  seas  of  India  to  the  Malay  Archipelago  and  China.  It  is  very 

abundant  at  the  Kicobars  and  Andamans,  from  the  latter  of  which  localities  the  specimen  figui-ed  was  obtained. 

Genus,  9 — Plattglossus,  (Klein),  Giinther. 

Halichmros,  sp.  Riippell ;  Julis,  sp.  Cuv.  and  Val. ;  Maoropharyngodon,  Giintheria,  and  Bemitaidoga,- 
Bleeker ;  Chcerojulis,  Gill. 

Bodij  ohlong,  compressed.  Anterior  teeth  conical,  bid  neither  bent  outwards  nor  bacJcwards  :  a  posterior 

canine  :  iriferior  pharyngeal  teeth  juit  confluent  or  pavement-like.  A  single  dorsal  fin  with  less  spines  (9)  than 

rays  (10-14)  :  arial  with  three  spines  and' about  the  same  number  of  rays  (11-14)  as  the  soft  dorsal.  Scales  rather large:  those  on  the  thorax  smaller  than  on  the  remainder  of  the  body:,  none  on  the  head  (except  a  feto  rudimentary 

ones  behind  the  eye  in  two  or  more  species),  no  enlarged  rovj  at  base  of  caudal  fin.     Lateral-line  continuous. 

Geographical  distribution. — Red  Sea,  seas  of  India,  and  generally  tropical  and  adjacent  seas. 

SYNOPSIS  OF  SPECIES. 

1.  Platyglossus  notopsis,  D.  J^-,  A.  ̂ ,  L.  1.  27-29.  Two  black  spots  on  dorsal  fin,  the  first  between  fii-st 
and  second  spines,  the  largest  between  third  and  sixth  rays.     Andamans  to  the  Malay  Archipelago. 

2.  Platyglossus  HyHlii,  I>.  t-j-tt.  -^-  A.  ̂ -  1-  27-28.  Two  brownish-black  longitudinal  bands.. 
Andamans  to  the  Malay  Archipelaigo. 

3.  Plati/glossiis  marginatus,  D.  yi-ts^  ̂ -  -rr.  ̂ -  1-  27.  Undulating  green  streaks  edged  with  blue  on  head 

and  anterior  half  body,  and  streaks  on  vertical  fins.  Red  Sea,  through  seas  of  India  to  the  Malay  Archi- 

pelago. 
4.  Platyglossus  Bmsumieri,  D.  ■^,  A.  ■^,  L.  1.  28-29.  Bluish-green,  scales  chequered  with  dull  purplish 

red.  A  black  spot  at  base  of  pectoral.  '  A  bluish  ocellus  between  fiith  and  seventh  dorsal  spines.  East  coast  of Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

5.  Plati/glossios  leparensis,  D.  yV.  -A-  fV,  L.  1.  26-28.  Brown  streak  from  eye  to  snout,  and  a  silvery  band, 

from  eye  to  tail,  with  four  and  five  more  below  it.  Two  spots  on  dorsal  fin.  Andamans  to  ths  Malay  Archi- 

pelago. 
6.  Platyglossios  hortulanus,  D.  yt-tz-.  ̂ -  rr.  L.  1.  28.  Broad  bluish  streaks  on  the  head,  and  bluish  spots 

on  first  part  of  the  back.  From  one  to  three  yeUow  spots  on  back  below  the  base  of  the  dorsal  fin.  Red  Sea, 

seas  of  India  to  the  Malay  Ai-chipelago  and  beyond. 

•  JvMs  Finlaysordi,  Cuv.  and  Val.  xiii,  p.  471,  may  be  a  Stethojulis.  The  description  was  made  from  a  drawing,  executed  in 
Siam  by  Major  Finlayson.  The  colours  are  greenish.  Commencing  at  the  corner  of  the  mouth  and  passing  Ijcloiv  the  eye  is  a  light 
bro%Tn  lateral  band  covered  with  deeper  coloured  spots.  The  dorsal  light  pink,  bordered  with  red.  having  a  red  spot  at  the  base  of  each 

spme  and  ray  :  the  anal  is  figured  as  similar,  but  the  basal  spots  are  not  distinct  in  Sir  W.  Elliot's  figure.  Caudal  bluish,  with  three 

oblique  bands  on  either  lobe.  There  is  also  a  row  of  red  spots  between  the  lateral  liand  and  the  back  in  Sir  W.  Elliot's  figure.  Under 
surface  of  the  head  silvery,  with  a  tinge  of  orange.  Amougst  Sir  W.  Elliot's  drawings  of  fishes  I  found  one  which  agrees  with  Major 
Finlayson 's,  it  is  marked  julis. 

Habitat.— Siam  (not  Ceylon)  is- noted  on  the  original  drawing,  and  Madras.    See  Jerdoc,  M.  J,  L.  and  Sc.  1.S31,  p.  135. 
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7.  Platijglossus  Jcawarin,  D.  -^^t  ̂ -  tVi  ̂j.  1-  28-29.  Head  witli  blue  lines  and  spots.  Eacb  scale  below 
lateral-line  with  a  central  rosy  spot  forming  longitudinal  bands.  A  black  spot  from  last  dorsal  spine  to  second 
ray.     Andamans  to  the  ]\Ialay  Archipelago. 

8.  I'latij'jhssxis  nelulosus,  D.  y"y,  A.  -^,  L.  1.  2S.  Body  with  light  and  dark  blotches  and  spots.  Two 
lilack  spots  on  dorsal  fin.     Red  Sea  and  seas  of  India  to  the  Malay  Archipelago. 

9.  Platyglosms  scapularis,  D.  y"y,  A.  -^,  L.  1.  27.  A  broad  red,  blue-edged  band  from  the  shoulder  to  the 
back  of  the  tail.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 

10.  Platijglossus  himaculatus,  D.  ̂ ,  A.  y\,  L.  1.  27.  Violet  bands  radiating  from  the  eye.  A  black 

■nhite-edged  spot  under  the  ninth  or  tenth  scales  of  the  lateral-Una.  Red  Sea,  East  coast  of  Africa,  seas  of India. 

1.    Platyglossus  notopsis,  Plate  LXXXIV,  fig.  4. 
Julis  notopsis,  (Kuhl.  and  v.  Hass.)  Blccker,  Sumatra,  ii,  ji.  290. 

.''  Julis  notopsis,  Cuv.  and  Val.  xiii,  p.  48.5. 
•  Julis  phai opus,  Bleeker,  Sumatra,  ii,  p.  291  (old  age). 
Platyglossus  notopsis,  Bleeker,  Labr.  p.  11,  and  Atl.  Ich.  i,  p.  Ill,  t.  xli,  figs.  1  and  2  ;  Giinther,  Catal.  iv, 

p.  154. 

B.  vi,  D.  -j"5-,  P.  13,  V.  1/.5,  A.  W-  C.  14,  L.  1.  27-29,  L.  tr.  3,11. 

Length  of  head  4  to  4^,  of  caudal  6  to  (j\,  height  of  body  Z\  to  3f  in  the  total  length.  i?;/e.?— diameter 
'.^  in  length  of  head,  about  1  diameter  from  end  of  snout  and  also  apart.  Fins — dorsal  spines  two-thiixls  the 
height  of  the  rays  :  caudal  rounded.  Colours — purplish-brown,  with  four  or  five  red  longitudinal  bands.  Two 
black  ocelli  on  the  dorsal  fin,  largest  in  the  young  :  the  smaller  one  between  the  first  and  second  spines  :  the 
larger  between  the  third  and  sixth  rays,  and  being  encircled  by  a  light  ocellus,  there  are  one  or  two  rows  of 
round  light  spots  on  the  fin  posterior  to  the  large  black  one  :  caudal  with  a  yellow  band  at  its  base,  and  yellow 

edges.  The  young  are  much  darker  than  the  adults,  having  light  longitudinal  narrow  lines  and  three  white 

spots  on  the  back,  the  anterior  of  which  is  usually  continued  on  to  the  dorsal  fin  between  the  sixth  and  seventh 
spines  :  the  third  spot  is  on  the  summit  of  the  free  portion  of  the  tail. 

Hahitat. — Audamans  to  the  Malay  Archipelago.     The  one  figured  is  life-size. 

2.    Platyglossus  Hyrtlii,  Plate  LXXXVIII,  fig.  1. 
Julis  mala,  pt.  Cantor,  Catal.  p.  238  ;  Jerdon,  M.  J.  L.  and  Sc.  18G1,  p.  135. 
Julis  (Halichferes)  Hyrtlii,  Bleeker,  Manado.  p.  60. 
Halichreres  Hyrtlii,  Bleeker,  Labr.  p.  280,  and  Atl.  Ich.  i,  p.  121,  t.  39,  f.  2. 
Platyglossus  hyHclii,  Giinther,  Catal.  iv,  p.  149. 
Platyglossus  Hyrtlii,  Peters,  Mouats.  Akad.  Wiss.  Berlin,  1868,  p.  270. 
Platyglossus  hifasciatus,  Steind.  Verb.  z.  b.  Ges.  Wien,  1866,  p.  477,  t.  v,  f.  2. 

B.  Ti,  D.  t/_t3,  p.  14,  V.  1/5,  A.  i^,  C.  14,  L.  1.  27-28,  L.  tr.  2/12. 

Length  of  head  4i-  to  4|,  of  caudal  7,  height  of  body  4i  to  5  in  the  total  length.  Ei/es— diameter  5  in 

length  of  head,  nearly  2  diameters  from  end  of  "snout,  and  1|  apart.  J'r/ts— caudal  rounded.  Co/om)-s— olive colour  along  the  back,  becoming  white  along  the  abdomen  :  two  brownish-black  longitudinal  bands  :  the  superior 
united  on  the  snout  with  that  of  the  opposite  side,  is  continued  along  the  side  of  the  base  of  the  dorsal  fin  :  the 

inferior  commencing  on  the  snout  passes  through  the  eye  to  the  centre  of  the  base  of  the  caudal  fin  where  it 

ends  in  a  black  spot,  in  its  course  it  is  inten-upted  on  the  opercle  by  a  bright  red  spot.  Dorsal  fin  anteriorly 

with  two,  posteriorly  with  tln-ee  rows  of  spots,  the  reticulations  forming  which  are  very  distinct  between  the 
first  and  third  spines.     Caudal  similarly  reticulated.     Pectoral  with  a  dark  spot  superiorly  at  its  base. 

Amongst  my  Andamanese  fish  is  one  of  the  young  of  tliis  species  1  inch  in  length.  For  the  specimen 
fio'iircd,  which  is  from  the  Malay  Archipelago,  I  am  indebted  to  Dr.  Hubrecht  of  Leyden. 

Habitat. — Audamans  to  the  JMalay  Archipelago. 

3.    Platyglossus  marginatus,  Plate  LXXXIV,  figs.  5  and  6  (variety.) 

HalicluBreS  marginatus,  Ru]))i.  N.  W.  Pische,  p.  16. 
Julis  marginata,  Cuv.  and  Val.  xiii,  p.  490. 
Julis  annularis,  (Kuhl.  and  v.  Hass.)  Cuv.  and  Val.  xiii,  p.  482  ;  Kner,  Labr.  p.  12  ;  Bleeker,  Sumatra, 

1853,  p.  518. 
Platyglossus  annularis,  Bleeker,  Proc.  Zool.  Soc.  1861,  p.  411. 

Platyglossus  marginatus,  Bleeker,  Labr.  p.  283,  and  Atl.  Ich.  i,  p.  109,  t.  xli,  f.  3;  Giinther,  Catal.  iv, 
p.  160  ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  545. 

B.  vi,  D.  y^'yj,  P.  13,  P.  1/5,  A.  ̂ ,  C.  15,  L.  1.  27,  L.  tr.  3.}/10. 

Length  of  head  4J  to  4|,  of  caudal  6.i,  height  of  body  3^  to  Sf  in  the  total  length.  J^yes— diameter 
41  to  5  in  the  length  of  head.  If  to  2  diameters  from  end  of  snout,  and  fi  apart.  Dorsal  profile  somewhat 

concave  above  the  orbits,  i^/us— caudal  shghtly  rounded.  CoZomcs— blackish-green  :  head  and  anterior  part  of 

the  body  with  undulating  grass-green  streaks  edged  with  blue.     K'umeixsus  red  blue-edged  streaks  and  spots  on 
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the  vertical  fins,  -u-liicli  have  blue  margins  :  a  large  vertical  green  crescent-shaped  mark  covered  ■with  light 
spots  on  the  middle  of  the  caudal  fin,  basal  half  of  pectoral  black.  Variety. — A  specimen  (fig.  G)  captured  at 
the  Andamans  has  the  marks  on  the  head  and  body  deep  brown,  whilst  the  crescentic  band  on  the 
caudal  fin  envelopes  the  whole  of  it  except  its  outer  angles,  and  instead  of  its  being  covered  with  light  spots 
it  has  brovm  undulating  vertical  bands.     The  black  base  to  the  pectoral  is  absent. 

Eahitat. — Red  Sea,  through  the  seas  of  India  to  the  Malay  Archipelago.  Figure  5  is  from  a  specimen 
captured  in  the  Malay  Archipelago,  and  for  it  I  am  indebted  to  Dr.  Hubrecht,  of  Leyden.  Figure  6  is  from  the 
variety  I  obtained  at  the  Andamans.     Both  are  life-size. 

4.  Platyglosus  Dussumieri,  Plate  LXXXV,  fig.  1. 

Lahrus,  Seba,  iii,  p.  94,  t.  31,  fig.  2. 

.''  Lahrus  nigrescens,  Bl.  Schn.  p.  263. 
Lahrus  salmee  nioia,  Russell,  ii,  p.  15,  pi.  120. 
Julis  Bussuynieri,  Cuv.  and  Val.  xiii,  p.  478,  pi.  387 ;  Cantor,  Catal.  p.  23G ;  Jerdon,  M.  J.  L.  and  Sc. 

1851,  p.  135. 
Jidis  exornatus,  Richards,  Ich.  China,  p.  258. 

Julis  (Malichceres')  notophtludmus,  Bleeker,  Labr.  p.  20. 
.hd'is  (HalichceresJ  viola,  Bleeker,  En.  pise.  Ind.  Arch.  p.  98. 
Halichreres  nigrescens,  Bleeker,  Atlas  Ichthyologique,  i,  118,  t.  37,  f.  4. 
HalicJueres  Buss^miieri,  Giinther,  Ann.  Nat.  Hist.  18G1,  p.  386. 
Platyglossus  Dussumieri,  Giinther,  Catal.  iv,  p.  143  ;  Kner,  NovaiU  Fische,  p.  254. 
Platyglossus  nigrescens,  Day,  Fish.  Malabar,  p.  157. 
Kullaray  nieen,  Mai. 

B.  vi,  D.  A,  P.  15,  V.  1/5,  A.  ̂ ,  C.  15,  L.  1.  28-29,  L.  tr.  3/10. 

Length  of  head  4  to  4j,  of  caudal  6i,  height  of  body  4  to  4^  in  the  total  length.  Eyes — diameter  5  iu 
length  of  head,  l^  diameters  from  end  of  snout,  and  1  apart.  Fins — dorsal  spines  slender :  first  ray  of  ventral 
prolonged :  caudal  rounded.  Colours — green,  with  some  irregular  violet  bands  between  the  eyes,  and  one  from 
them  to  the  snout  :  two  or  thi-ee  pass  over  the  opercles  :  back  bluish,  chequered  with  dull  purplish  red.  A  black 
spot  with  a  light  anterior  edge  at  the  base  of  the  pectoral.  Dorsal  and  anal  greenish,  with  an  oval  yellow  spot 
between  the  base  of  each  ray,  and  another  near  their  summits,  the  soft  portions  with  a  broad  purplish  external 
margin  :  a  blackish  ocellus,  with  a  yellow  edge,  between  its  fifth  and  and  seventh  spines.  Caudal  with  a  broad 
blue  transverse  band  having  red  spots,  its  angles  being  orange  with  a  red  base. 

Habitat. — East  coast  of  Africa,  seas  of  India,  to  the  Malay  Ai-chipelago  and  beyond. 

5.  Platyglossus  leparensis,  Plate  LXXXIV,  fig.  3. 
Jidis  (Halicliaires)  leparensis,  Bleeker,  Banka,  iii,  p.  730. 
HaUchoires  lejmrensis,  Bleeker,  Syn.  Labr.  p.  287,  and  Atl.  Ich.  i,  p.  119,  t.  xlii,  f.  5. 
Platyglossus  leparensis,  Giinther,  Catal.  iv,  p.  156. 

B.  vi,  D.  3%,  P.  14,  A.  tV,  C.  15,  L.  1.  26-28,  L.  tr.  3i/8. 

Length  of  head  4,  of  caudal  6,  height  of  body  4^  to  4^  in  the  total  length.  Eyes — diameter  4i  in  the 
length  of  head,  li  diameters  from  end  of  snout,  and  1  apart.  Fins — caudal  rounded.  Colours — a  broad  brown 
streak  from  the  eye  to  the  snout,  and  a  brown  spot  behind  the  orbit,  which  is  continued,  but  in  a  lighter  shade, 
to  the  tail :  four  narrow  curved  yellowish  lines  on  the  upper  portion  of  the  opercle.  Body  vertically  banded. 
A  narrow  silvery  line  from  the  eye  to  the  caudal  fin,  and  below  it  four  or  five  more :  many  of  the  scales  with 

brown  spots,  espiecially  those  above  the  lateral-line.  Dorsal  fin  with  one  or  two  I'ows  of  light  round  spots  :  two 
black  ocelli  on  the  dorsal  fin,  the  anterior  between  the  first  two  spines,  and  the  posterior  between  the  first  two 
or  three  rays,. occasionally  a  third  posterior  one,  on  the  upper  third  of  the  base  of  the  caudal  fin  on  the  free 
portion  of  the  tail :  caudal  fin  yellowish  red. 

Habitat. — Andamans  to  the  Malay  Archipelago.     The  one  figured  is  life-size. 

6.  Platyglossus  hortulanus,  Plate  LXXXV,  fig.  3. 
Lahrus  hortulamis,  Lacep.  iii,  p.  51(>,  t.  xxix,  fig.  2. 
Lahrus  centiquadrus,  (Commers.)  Lacep.  iii,  p.  493. 
Sparus  decussatus,  Bennett,  Fish.  Ceylon,  p.  14,  jjI.  xiv. 
Halichceres  eximius,  Riipp.  N.  W.  Fische,  p.  16,  t.  v,  f.  1. 
Julis  Jiortidanus,  Cuv.  and  Val.  xiii,  p.  430  ;  Bleeker,  Batav.  iv,  p.  484. 
Julis  decussatus,  Cuv.  an_d  Val.  xui,  p.  433. 
Ichthycallus  decussatus,  Swainson,  Fishes,  ii,  p.  232. 

Eemitautoga  centriquadra,  Bleekei",  Proc.  Zool.  Soc.  1861,  p.  413,  and  Atl.  Ich.  i,  p.  139,  t.  sxxii,  f.  3. 
HalicJueres  hortidanus,  Giinther,  Labr.  Ann.  Xat.  Hist.  1861,  p.  386. 
Platyglossus  hortulanus,  Giinther,  Catal.  iv,  p.  147;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  546. 

Hembili-giraivah,  "  Basket-parrot,"  Cingalese. 

B.  vi,  D.  ̂ ;t»j^,  p.  15,  V.  1/5,  A.  tV,  C.  15,  L.  L  28,  L.  tr.  2i-/9,  Vert.  10/15. 
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Leno-tli  of  head  3f  to  4,  of  caudal  61  to  7,  height  of  body  3^  in  the  total  length.  J?(/es— diameter  5  in 

the  leno-th  of  the  head,  2  diameters  fi-om  the  end  of  snout,  and  li  apart.  F('ns— caudal  truncated.  Colours^ — 
yellowish-brown :  broad  bluish  oblique  bands  on  the  head,  and  the  anterior  portion  of  the  back  with  bluish 

spots.  One  (may  be  two  or  three)  yellow  spot  on  the  back  below  the  fourth  dorsal  spine,  and  sometimes 

a  black  spot  behind  it.  Oblique  brown  streaks  on  the  dorsal  fins,  sometimes  enclosing  spaces  :  a  black 

axillary  spot,  usually  another  at  the  upper  part  of  the  base  of  the  caudal,  on  which  brown  spots,  or  vertical 

bands,  may  be  present  or  absent :  anal  with  longitudinal  bands.  In  young  specimens  the  dark  blotch  on  the 

liack,  just  "behind  the  anterior  light  one,  is  black :  whilst  below  the  last  dorsal  rays  and  behind  the  second  white 
siiot  on  the  back,  a  dark  mark  is  rather  well  developed. 

JIaVdat.—YTom.  the  Red  Sea  and  east  coast  of  Africa  to  the  Andamans,  Malay  Archipelago,  and 

Polynesia.     The  specimen  figui-ed  (8-2  inches  in  length)  was  from  the  Andamans. 

7.    Platyglossus  kawarin. 
Jnlis  (Ealkliceres)  Icatoarin,  Bleeker,  Timor,  p.  172. 
EaUchccres  Jcmvarin,  Bleeker,  Syn.  Labr.  p.  286,  and  Atl.  Ich.  i,  p.  121,  t.  41,  f.  4. 

PlcUi/rjlossus  Icaivarin,  Giinther,  Catal.  iv,  p.  152. 

B.  vi,  D.  A,  P-  14,  V.  1/5,  A.  A,  C.  14,  L.  1.  28-29. 

Length  of  head  3^  to  Sf ,  of  caudal  51,  height  of  body  3|  in  the  total  length.  i://es— diameter  U  in  the 

length  of  head,  2  diameters  from  the  end  of  snout,  and  1  apart.  F//ts— caudal  slightly  rounded.  Colours— head 

with  a  bluish  band  from  the  eye  to  the  .snout :  a  second  passes  from  the  angle  of  the  mouth  along  the  posterior 

edcre  of  the  orbit  to  the  upper  part  of  the  head  :  a  third  from  the  interopercle :  a  blue  blotch  on  the  centre  of 

the  opercle,  and  a  wide  light-blue  band  above  :  some  blue  spots  on  the  summit  of  the  head.  Colours  below  the 

lateral-line  are  lilue,  each  scale  having  a  central  rosy  spot,  forming  seven  longitudinal  bands.  Dorsal  and  anal 

fins  blue,  with  three  rows  of  round  reddish  spots,  and  a  black  spot  on  the  last  dorsal  spine  and  first  and  second 

rays  :  caudal  yellowish,  vrith  a  dark  edge. 
Eahitat. — Andamans  to  the  Malay  Archipelago. 

8.  Platyglossus  nebulosus,  Plate  LXXXV,  fig.  2. 
Julis  nehdosus,  Cuv.  and  Val.  xiii,  p.  461. 
Julis  (Halidtmres)  Eeichei,  Bleeker,  Sumatra,  i,  p.  43. 
Halichares  Eeichei,  Bleeker,  Atl.  Ich.  i,  p.  116,  t.  37,  f.  1. 

Platycjlossiis  nebulosus,  Giinther,  Catal.  iv,  p.  151 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  544. 

B.  vi,  D.  ̂ ,  P.  14,  V.  1/5,  A.  ̂ ,  C.  14,  L.  1.  28,  L.  tr.  3/12. 

Length  of  head  3f ,  of  caudal  5f ,  height  of  body  3f  in  the  total  length.  Syes— diameter  4  in  the  length 

of  head,  1^  diameters  from  end  of  snout,  and  1  apart.  i^('».s— caudal  rounded.  Colours— olivaceous  :  several 
violet  bands  on  the  head,  one  on  the  cheek  being  curved,  but  not  completing  a  circle  :  the  opercular  lobe 

violet :  a  dark  band  passing  from  it  to  the  tail,  in  its  course  it  gives  off  several  superior  and  inferior  short 

processes,  between  which  are  silvery  spots,  and  there  are  more  along  the  base  of  the  dorsal  fin  :  some  oblique 

silvery  streaks  are  covered  by  the  pectoral  fin.  A  minute  spot  sometimes  present  between  the  two  first  dorsal 

spines,  and  a  larger  one  between  the  first  two  rays  :  two  or  three  red  ocelli  margined  with  blue  between  the 

dorsal  spines  and  oblique  violet  bands  ascending  forwards  :  anal  with  a  band  along  its  centre  and  ocelli  at  its 
T)ase  :  caudal  occasionally  with  lilack  dots. 

Habitat.— Ued  Seas  and  seas  of  India  to  the  Malay  Archipelago.  For  the  specimen  figured,  from  the 

Malay  Archipelago,  I  am  indebted  to  Dr.  Hubrecht  of  Leyden. 

9.  Platyglossus  scapularis,  Plate  LXXXV,  fig.  4. 
Jnlrs  scapularis,  Benn.  Proc.  Zool.  Soc.  1831,  p.  167. 
? Julis  Ceylonensis,  Benn.  I.e.  1832,  p.  183. 
Halichares  coiruleovittatus,  Rupp.  N.  W.  Pische,  p.  14,  t.  iv,  f.  1  (cariefij). 
Julis  coiruleovittatus,  Cuv.  and  Val.  xiii,  p.  466  ;  Peters,  Monats.  Akad.  Berlin,  1855,  p.  454. 

Julis  elerjans,  (Kuhl.  and  v.  Hass.)   Cuv.  and  Val.  xiii,  p.  467 ;  Kuer,  Labr.  p.  12 ;  Bleeker,  Amb.  and 
Ceram,  p.  289. 

Julis  LescJienaultii,  Cuv.  and  Val.  xiii.  p.  453. 
Julis phaiotcenia,  Bleeker,  Banda,  p.  322. 
Guntheria  cceruleovittnta,  Bleeker,  Proc.  Zool.  Soc.  1861,  p.  613,  and  Versl.  Akad.  Wet.  Amst.  xiu, 

p.  291,  and  Atl.  Ich.  i,  p.  137,  t.  32,  f.  2. 
Platijrjlossus  scapularis,  Gunther,  Catal.  iv,  p.  146;  Klunz.  Verb.  z.  b.  Ges.  Wien,  18^1,  p.  545. 
? Platyglossus  Ceylonensis,  Gunther,  I.e.  p.  158. 

B.  vi,  D.  3L  P- 15,  V.  1/5,  A.  tV,  C.  15,  L.  1.  27,  L.  tr.  21/10. 

Length  of  head  3^  to  4^,  of  caudal  8,  height  of  body  3f  to  4  in  the  total  length.  Eyes— diameter  4\  to  5 
in  the  lemrlh  of  head,  2  diameters  from  end  of  snout,  aAd  1^  apart.  Fins— outer  ray  of  ventral  elongated  : 

caudal  rounded.  Cohmrs—a  broad  red  blue-edged  band  ]msses  from  the  snout  to  the  eye  :  a  second  irregular 

one  goes  obliquely  upwards  from  the  eye  to  the  wide  lateral  band,  which,  of  a  brownish  violet  colour,  passes 
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from  the  shoulder  to  the  back  of  the  taO :  a  red  streak  extends  from  the  axilla  to  the  abdomen,  many  of  the  scales 

on  the  body  -vvith  blue  spots  :  dorsal  and  anal  margined  with  a  green  blue-edged  band.  Caudal  with  reddish- 
violet  transverse  bands. 

The  colours  in  P.  Ceylonensis  are  given  thus  :  "  Yellow,  head  gray  ri-snilated  with  yellow  :  a  yellow 
interrupted  band  along  the  lateral-line  :  another  lateral  band  of  the  same  colour,  edged  with  blae,  i-uns  along 
the  side  and  emits  numerous  short  processes  towards  the  belly  :  an  oblique  yellow  streak  across  the  base  of  the 
pectoral  to  the  belly :  vertical  fins  yellow  :  a  band  along  the  base  of  the  dorsal  edged  with  blue  inferiorly:  an 
oblique  blue  streak  behind  the  base  of  each  dorsal  ray,  a  second  behind  its  middle,  and  a  spot  of  the  same 
colour  behind  its  top  :  anal  fin  with  two  blue  bands  :  caudal  with  three  irregular  transverse  rivulated  blue 

bands." Habitat. — Eed  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago.  The  specimen  figured 

is  from  the  Andamans,  it  is  C'8  inches  in  length. 

10.    Platyglossus  bimaculatus,  Plate  LXXXV,  fig.  .5. 
Haliclueres  Umaeulatus,  Riipp.  N.  W.  Fische,  p.  17,  t.  v,  f.  2. 
Julis  bimaculatus,  Cuv.  and  Val.  xiii,  p.  491. 
Phtfyjiossus  bimaculatus,  Giinther,  Catal.  iv,  p.  157  ;  Klnnz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  545. 

B.  vi,  D.  ̂ ,  P.  13,  V.  1/5,  A.  ̂ ,  C.  14,  L.  1.  27,  L.  tr.  4/9. 

Length  of  head  4,  of  caudal  9,  height  of  body  4  in  the  total  length.  Eyes — diameter  5  in  length  of 
head,  2  diameters  from  end  of  snout,  and  1|  apart.  Fins — caudal  truncated  with  its  outer  rays  slightly 
produced.  Colours — yellowish,  greeni.sh  round  the  lower  edge  of  the  eye,  with  violet-coloured  bands  radiating 
from  it :  a  broad  dark  green  band  passes  from  the  eye  to  the  base  of  the  caudal,  and  a  row  of  light  spots  above  it. 
A  triangular  black  spot,  edged  with  white,  exists  on  the  ninth  or  tenth  scales  of  the  lateral-line,  and  is 
continued  downwards  in  a  more  diffused  form.  Upper  edge  of  dorsal  fin  yellow,  having  a  naiTOw,  purplish, 
intramarginal  line,  its  lower  two-thirds  reddish,  with  two  rows  of  round  bluish  spots  edged  with  yellow :  a 
dark  wide  band  along  the  middle  of  the  anal.  Caudal  vertically  rivulated  with  green,  and  having  a  light  edge. 
This  species  may  be  variously  coloured :  the  ocelli  on  the  vertical  fins  becoming  bands  and  vice  versa. 

Habitat. — Red  Sea,  East  coast  of  Africa,  and  seas  of  India.  The  specimen  figured  is  from  Madi-as,  and 
the  only  one  obtained ;  it  is  8  inches  in  length.* 

Genus,  10 — NovAcuLA,  Cuv.  and  Val. 

XyricMJiys,  sp.  Cuv.  and  Val. 

Branckiostegals  six  :  body  oblong,  compressed :  tJie  head  also  compressed,  having  its  upper  edge  sharp  or 
Muse.  Anterior  teeth  conical :  no  posterior  canine  :  inferior  pharyngeal  teeth  not  confluent  or  pavement-like.  Dorsal 
fin  single  feith  less  spines  (9)  than  rays  (12),  the  two  first  dorsal  spines  sometimes  more  or  less  separated  from  the 
others.  Scales  rather  large  :  head  may  be  entirely  scaleless,  or  the  cheeks  with  two  or  more  rows  of  small  ones,  no 
enlarged  row  at  base  of  caudal  fin.     Lateral-line  interrupted. 

Tliis  Genus  haa  been  sub-divided  into  the  following  sub-genera : 

1.    The  two  first  dorsal  spines  more  or  less  separated  from  the  remainder  of  the  fin. 
A.  Cheeks  wdthont  or  with  merely  a  few  rudimentary  scales.     Iniistius,  GiU. 

a.  Upper  edge  of  the  head  sharp.     Xirichthys,  Bleeker. 
6.  Upper  edge  of  the  head  rather  obtuse.     NovaculicMhys,  pt.  Bleeker. 

B.  Cheeks  scaled.     Hemipiteronotus,  Bleeker. 

2.    No  anterior  division  of  the  dorsal  fin. 

C.  Cheeks  without  or  with  merely  a  few  rudimeiitaiy  scales.     Xirichthys  et  Malacocentrus,  Gill. 
a.  Upper  edge  of  the  head  sharp.     Novacula,  Bleeker. 
b.  Upper  edge  of  the  head  rather  obtuse.     Nwaculiehthys,  pt.  Bleeker. 

D.  Cheeks  with  two  or  three  rows  of  scales.     NovaculicMhys,  pt.  Bleeker. 
E.  Cheeks  scaled. 

Geographical  distribution. — Red  Sea,  seas  of  India,  and  generally  into  tropical  seas  and  beyond. 

SYNOPSIS  OP  SPECIES. 

1.  The  two  first  dorsal  spines  more  or  less  separated  from  the  remainder  of  the  fin. 

*Platyglossus  purpureo-lirieatus. 
Julis  fmrfureo-lineaiiis,  Cuv.  and  Val.  xiii,  p.  471. 
This  species,  described  from  a  drawing  by  Major  Finlayson,  is  thus  defined  :  Colours — green,  with  Tiolet  streaks  on  the  back, 

on  the  middle  of  the  body  and  on  the  borders  of  the  dorsal  and  anal  fins  ;  pectoral  yellow  :  head  yellowish,  spotted  with  violet :  the 
candal  with  small  red  streaks  :  the  base  of  the  dorsal  spotted  with  very  vivid  red. 

Bahitat. — Siam,  ?  Ceylon. 

3   F 
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A.     CheeTcs  without  or  with  merely  a  few  nidimentarij  scales. 

1.  Novamla  rufa,  D.  2  |  tV-  ̂ -  A.  L.  1.  20.  Two  rows  of  minute  scales  below  and  beHnd
  the  eyes. 

Reddish,  caudal  with  reticulated  gray  lines.     Madras. 

B.     Cheehs  more  or  less  scaled. 

2.  Novaculaperdadadyla,  T>.  2  \  ̂,  A.  tV,  L.  1.  28.  Eight  or  nine  rows  of  scales  descend  from  the  
eye 

to  behind  the  angle  of  the  mouth.  Reddish-brown,  with  a  row  of  spots  behmd  the  eye  :  a  dark  spot  on  side  : 
dorsal  and  anal  fins  with  oblique  blue  markings.     Bombay  to  China.  ^    ,    ,  ■    j 

3.  Nuvacida  punctulata,  D.  2  |  -^,  A.  tV,  L.  1.  27.  Eight  rows  of  scales  descend  from  the  ey
e  to  behind 

the  angle  of  the  mouth.  Reddish-bro^Ti,  no  spots  behind  the  eyes  :  most  of  the  scales  with  a  red  bas
e  and  blue 

streak  :  anterior  profile  blue.     Fins  with  bluish  lines.     Seas  of  India  to  China. 

1.    Novacula  rufa,  Plate  LXXXV,  fig.  6. 

?  Xiriehthjs  cyanifrons,  Cnv.  and  Val.  xlv,  p.  46;  Bleeker,  Beng.  en  Hind.  p.  o-i. 
?  Novacula  cyanifrons,  Giinther,  Catal.  iv,  p.  171. 
Novacula  rufa.  Day,  Proc  Zool.  Soc.  1873,  p.  238. 

B.  vi,  D.  2  I  tV.  P-  14,  V.  1/5,  A.  tV-  C  14,  L.  1.  2G,  L.  tr.  .5/13. 

Length  of  head  2/7,  of  caudal  1/8,  height  of  body  nearly  1/3  of  the  total  length.  i:yes-h.\g\
  up,  above 

2  diameters  from  end  of  snout  :  some  small  scales  behind  and  below  the  orbit.  Body  strongly  compre
ssed,  dorsal 

profile  nearly  vertical :  upper  and  anterior  edge  of  head  sharp.  J'-vis-two  first  dorsal  spines  produced,  and 

a  deep  notch  in  the  intersplnoas  membrane  between  them  and  the  rest  of  the  fin  :  spines  as  lo
ng  as  snout. 

Outer  ventral  ray  produced,  the  fin  reaches  2/3  of  the  distance  to  the  base  of  the  anal.  _  CuZo«
w-rosy  becoming 

yeUowish  on  the  abdomen  :  the  fins  yellowish,  except  the  caudal,  which  has  dark  grayish  r
eticulated  bands 

Specimens  fi-om  PondicheiTy  marked  Xiriehthjs  cyanifrons,  which  I  saw  m  Pans,  appeared  to 
 be  identical 

with  the  species  described  above,  with  the  exception  of  longer  ventrals :  they  had  a  few  scales  as  seen  m  rnja  but 

some  other  specimens  marked  as  from  Bombay  were  destitute  of  these  scales.  N.  Celehca,  Ble
eker,  judgmg 

from  the  specimen  in  the  British  :Museum,  appears  closely  allied  to  this  species. 

Hahitat.—Seas  of  India.     The  specimen  figui-ed  (life-size)  is  from  Madras. 

2.    Novacula  pentadactyla. 

Coryphmnapentadactyla,  Linn.  Syst.  i,  p.  446;  Bloch,  t.  173;  Gmel.  Linn.  p.  1191 
;  Bl.  Schn.  p.  294. 

Heinipteronotiis  qidnmie-maculatHS,  Liice-p.iu, -p.  215.  -di     i        -n         i 

Novacula  pentadactyla,  Cuv.  and  Val.  xiv,  p.  69,  pi.  39.5 ;  Richard.  Ich.  Chma,  p.  20l
 ;  Bleeker,  Bengal 

en  Hind.  p.  54,  and  Celebes,  p.  222  ;  Giinther,  Catal.  iv,  p.  177. 
Novacula  s&v-maculata,  Cuv.  and  Val.  xiv,  p.  72.  .        i    a  f   a 

Hemipteronotus  pentadactylus,  Bleeker,  Labr.  p.  294,  and  Atl.  Ich.  i,  p.  loO,  t.  xxx,  t.  4. 

B.  vi,  D.  2  I  tV,  P-  12,  V.  1/5,  A.  A,  C  12,  L.  1.  28. 

Length  of  head  4  to  4i,  of  caudal  &\  to  6f,  height  of  body  3|  in  the  total  length.  iJ.vas-h
igh  up,  1/2 

a  diameter  from  the  dorsal  profile,  4^  diameters  in  length  of  head,  2  to  2\  diameters 
 from  end  of  snout. 

Heio-ht  of  head  hardly  exceeds  its  length.  Profile  from  snout  to  forehead  nearly  vertical
.  Preorbital  m  the 

aduft,  equals  in  height  about  2  diameters  of  the  eye.  Fins-t\^e  first  two  dorsal  spines 
 remote  from  the  rest, 

thin,  flexible,  longe?  than  those  in  the  remainder  of  the  fin,  and  with  the  mterspmous  me
mbrane  cleft  almost  to 

its  base.  Outer  ventral  ray  rather  elongated.  Caudal  rounded.  BcalesS  to  9  rows
  descending  from  the 

eye  to  behind  the  an-le  of  the  mouth.  Colours-^gU  reddish-brown,  a  row  of  five  or 
 six  round  red  spots 

behind  the  eve,  most  of  the  scales  on  the  bodv  with  a  red  basal  spot :  a  blackish  blotch  on
  the  side  of  the  body 

iust  below  the  lateral-line  above  the  end  of  the  pectoral  fin,  and  a  reddish  blotch  in
ferior  to  the  black  one. 

Oblique  narrow  blue  lines  on  the  dorsal  fin,  two   horizontal  ones  along    the  anal,  
and  several  vertical   ones 

m'lhttat.-Yvom  Bombay  through  the  Malay  Archipelago  to  China.  A  specimen  from  Bombay  exists
  in 

the  Paris  Museum. 

3.    Novacula  punctulata,  Plate  LXXXVIII,  fig.  2. 

Cuv.  and  Val.  xiv,  p.  73  ;  Giinther,  Catal.  iv,  p.  177  (?  Bleeker,  N.  pentadacjyla   Labr.
  p.  22). 

XyricUhys  cyanifrons,  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  135  (not  Cuv.  and  Val.). 

B.  vi,  D.  2  I  ̂L,  p.  11,  V.  1/5,  A.  A,  C.  14,  L.  1.  27,  L.  tr.  4/13. 

Length  of  head  4|,  of  caudal  6i,  height  of  body  4i  in  the  total  length.  _  f //e'-l^'?!i  ̂ P'  ̂ l^^.f 

3  diameters  from  the  end  of  snout.  Profile  from  snout  to  forehead  very  abrupt.  
Height  of  head  exceeds  its 

len^h  bv  one-third.  Fins-t^o  first  dorsal  spines  separated  by  a  cleft  from  the  re
mainder  of  the  fin  :  ventral 

reaches  the  anal  when  laid  flat.  Caudal  rounded.  S«,?es-cheeks  covered  mth  abo
ut  8  rows.  Colour^ 

brownish,  with  a  dark  spot  on  the  side  above  the  end  of  the  pectoral  fin,  most  of  the
  scales  on  the  body  with  a 

blue  spot  or  streak,  and  reddish  base  :  anterior  profile  bluish  :  fins  oi-ange,  two  blue  
bands  along  the  dorsal,  and 

three  along  the  anal  fins,  also  numerous  oblique  grayish  bands :  vertical  blue  bands  on  the  cauaui. 
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Tlie  specimen  is  from  Sir  W.  Elliot's  collection,  it  was  captured  at  Madras,  April,  1852.  The  water- 
colour  drawing  of  it  is  termed  as  above  by  Jerdon.     Its  native  name  is  given  as  CMlacha-sani-muyya,  Tamil. 

In  Cuv.  and  Val.  the  fins  are  said  to  be  destitute  of  marks,  but  I  think  there  can  be  little  doubt  that  the 

species  are  identical. 
Habitat. — Seas  of  India  to  China. 

Genus,  11 — JuLis,  sp.  Cuv.  and  Val. 

BrancJnostegals  six :  body  oblong  and  compressed ;  snout  not  produced.  Anterior  teeth  conical :  no  posterior 
canine  tooth  ;  inferior  pharyngeal  teeth  not  confluent  or  pavement-like.  A  single  dorsal  fin  ivith  less  spines  (8)  than 
rays  (11-14)  :  anal  vjith  tioo  or  three  spines  and  about  tite  same  number  of  rays  as  the  soft  dorsal  (11-14).  Scales 
large:  none  on  the  head  :  no  erdarged  row  at  tlie  base  of  the  caudal  fin.     Lateral-line  continuous. 

Geographical  distribution. — Red  Sea,  seas  of  India,  tropical  and  adjacent  seas. 

SYNOPSIS    OF   SPECIES. 

1.  Julis  dorsalis,  D.  ̂ ,  A.  ̂ ,  L.  1.  26-29.  Broad  red  bands  radiate  from  the  eye  :  six  vertical  black 
cross  bars  along  the  back,  and  a  black  spot  at  base  of  pectoral  fin.  A  red  band  along  the  side.  East  coast  of 

Africa,  seas  of  India  to  the  Malay  Ai-chipelago. 
2.  Jidis  lunaris,  D.  -f^,  A.  y\,  L.  1.  28.  Oblique  red  bands  on  head,  body  green,  each  scale  with  a 

vertical  red  streak.     Red  Sea,  seas  of  India  to  Malay  Archipelago. 
3.  Julis  amblyceplialus,  D.  ̂ ,  A.  Vf  >  L.  1.  27.  Blue  dark-edged  lines  across  the  cheeks,  a  dark 

triangular  spot  at  base  of  pectoral.     Ceylon  to  the  Malay  Archipelago. 
4.  Julis  Hebraica,  D.  -/y,  A.  -^,  L.  1.  27-28.  Greenish,  scales  with  a  dark  vertical  mark.  Violet  bands 

pass  from  the  eye,  and  a  bufi'  dark-edged  cross-band  goes  from  two  fir'st  dorsal  spines  to  the  ventral  fin :  a  dark 
spot  between  first  and  third  dorsal  spines.     Red  Sea,  seas  of  India,  and  beyond. 

5.  Julis  purpurea,  D.  -jSj,  A.  -Jj-,  L.  1.  27-28.  Colours  vary,  usually  green  or  blue,  with  or  without  red 
bands  radiating  from  the  eye.  Two  or  three  red  or  violet  bands  along  the  side,  sometimes  joined  by  cross  bands 
of  the  same  colour.     Red  Sea,  seas  of  India,  to  the  Malay  Archipelago  and  beyond. 

6.  Julis  Janseni,  D.  j\,  A.  ̂ ,  L.  1.  28.  Yellow,  with  from  three  to  five  vertical  black  bands :  a  black 
spot  on  first  two  anal  rays.     Andamans  to  the  Malay  Archijaelago  and  beyond. 

1.     Julis  dorsalis,  Plate  LXXXV,  fig.  7. 

Sparus  HardivicTcii,  Bennett,  Fish.  Ceylon,  p.  12,  pi.  xii  (not  Julis  HardwicJcii,  Gray). 
Julis  dorsalis,  Quoy  and  Gaim.  Yoy.  Astrol.  Zool.  iii,  Poiss.  p.  713,  pi.  xv,  f.  6  ;  Cuv.  and  Yal.  xiii, 

p.  449  ;  Richard.  Ich.  China,  p.  259  ;  Bleeker,  Beng.  en  Hind.  p.  62,  and  Amboina,  iii,  p.  564,  and  Atl.  Ich.  i, 
p.  94,  t.  34,  f.  4  ;  Peters,  Monats.  Ak.  Berlin,  1855,  p.  454 ;  Giinther,  Ann.  Nat.  Hist.  1861,  p.  387,  and  Catal. 
iv,  p.  190. 

Julis  semifasciatus,  Cuv.  and  Yal.  xiii,  p.  448. 
Clorichthys  Mardwickii,  Swainson,  Fishes,  ii,  p.  232. 
Julis  urostigma,  Bleeker,  Sumatra,  ii,  p.  287  (young). 

Mal-girawah,  "Flower-parrot,"  Cingalese. 
B.  vi,  D.  i\,  P.  14,  Y.  1/5,  A.  t\,  C.  15,  L.  1.  26-29,  L.  tr.  3/11. 

Length  of  head  3f ,  of  caudal  5-1-,  height  of  body  3f  in  the  total  length.  Eyes — diameter  4|  to  5  in  the 
length  of  head,  I5  to  2  diameters  from  end  of  snout,  and  1^  to  l-i-  apart.  Fins — caudal  lobes  somewhat 
produced.  Golottrs — greenish,  becoming  silvery  along  the  abdomen.  Broad  red  bands  radiate  from  the  eyes  : 
six  vertical  black  cross  bars  along  the  back,  extended  on  to  the  middle  of  the  body  :  a  black  spot  in  the  axilla : 
a  red  band  along  the  side  to  the  tail :  usually  a  black,  or  a  very  dark  blue  band  on  the  dorsal  fin,  the  anal  with 
a  black  spot  anteriorly  :  caudal  with  a  grayish  semilunar  band  in  its  last  half. 

Habitat.— 'E.ist  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago  and  beyond.  The  specimen 
figured  (life-size)  is  from  the  ̂ Moluccas,  and  I  am  indebted  for  it  to  Dr.  Hubrtcht,  of  Leyden. 

2.     Julis  lunaris,  Plate  LXXXYI,  fig.  1. 

Lahrus  lunaris,  Linn.  Syst.  Nat.  i,  p.  474 ,  Gmel.  Linn.  p.  1284 ;  Bl.  Schn.  p.  242  ;  Lacep.  iii,  pp.  427, 
467  ;  Gronov.  ed.  Gray,  p.  82. 

Scarus  gallus,  Forsk.  Desc.  Anim.  p.  26. 
Labrus  zeylanicus,  (Forst.)  Pcnn.  Ind.  Zool.  p.  56,  pi.  xvi ;  Gmel.  Linn.  p.  1287;  Bl.  Schn.  p.  246; 

Lacep.  iii,  pp.  427,  472. 
Lahrus  viridis,  Bl.  v,  p.  129,  t.  282  ;  Bl.  Schn.  p.  243 ;  Lacep.  iii,  p.  454. 
Labrus  gallus,  Linn.  Gmel.  p.  1284 ;  Bl.  Schn.  p.  245. 
Osphromenus  gallus,  Lacep.  iii,  p.  122. 
Julis  HardtvicJcii,  Gray  and  Hardwicke,  Ind.  Zool.  Fish,  t.  ix,  f.  1. 
Julis  porphyrocephala,  Benn.  Proc.  Zool.  Soc.  ii,  1832,  p.  183. 
Julis  lunaris,  Cuv.  and  Val.  xui,  p.  409  ;  Jerdon,  M,  J.  L.  and  Sc.  1851,  p.  135  ;  Bleeker,  Beng.  en  Hind, 

p.  52,  Labr.  p.  6,  and  Atl.  Ich.  i,  p.  90,  t.  33,  f.  5  ;  Giinther,  Catal.  iv,  p.  180;  Kner,  Novara  Fische,  p.  256; 
Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  635. 

3  F  2 
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Julis  meniscus  et  Mertensii,  Cuv.  and  Val.  xiii,  pp.  415,  421. 
JuKs  trimaculatus,  Riipp.  N.  W.  Fische,  p.  13,  young  (not  Quoy  and  Gaim.). 
Ghloriichthys  lunaris  and  Hardwiclcii,  Swainson,  Fishes,  ii,  p.  232. 
Julis  Oelebicus,  Bleeker,  Celebes,  viii,  p.  313  (yming). 
Jttlis  luteseens  (Soland.)  Zool.  Beech.  Voy.  Fishes,  p.  65,  pi.  six,  f.  2. 

B.  vi,  D.  Jj,  P.  14,  V.  1/5,  A.  T-V.  C.  14,  L.  1.  28,  L.  tr.  2|/10. 

Length  of  head  4|-  to  4i,  of  caudal  4 j  to  5i-,  height  of  body  4  to  4i-  in  the  total  length.  Eyes — diameter 
5  in  the  length  of  head,  If  diameters  from  the  end  of  snout,  and  1  apart.  Fins — caudal  deeply  lunated  in  the 
adult.  Colours — head  violet,  with  several  oblique  reddish  bands  :  body  green,  each  scale  with  a  vertical  red 
streak,  forming  bands  :  an  oblong  reddish-violet  spot  on  the  pectoral.  Dorsal  red,  with  a  blue  and  yellow 
margin :  anal  violet,  with  a  yellow  edge  :  caudal  yellow,  its  base  and  lobes  green.  The  young  have  a  black 
spot  at  the  base  of  the  second  to  the  fourth  dorsal  rays,  and  some  light  blotches  along  the  back,  also  a  black  spot 
at  the  root  of  the  caudal  fin. 

Habitat. — Red  Sea,  east  coast  of  Africa,  to  the  Malay  Archipelago  and  beyond.  The  specimen  figured 
(life-size)  is  from  the  Andamans . 

3.    Julis  amblycephalus. 

Bleeker,  Malang,  p.  83,  and  Atl.  Ich.  i,  p.  90,  t.  xxxiii,  f.  0  ;  Giinther,  Catal.  iv,  p.  182. 

B.  vi,  D.  ̂ 5,  P.  14,  V.  1/5,  A.  V?,  C.  14,  L.  1.  27,  L.  tr.  2/9. 

Length  of  head  4*^  to  5,  of  caudal  G,  height  of  body  5  to  5^  in  the  total  length.  J5?yes^diameter  3  to  3^ 
in  length  of  head,  \\  diameters  from  end  of  snout,  and  1  to  1|-  apart.  Fins — outer  caudal  rays  produced. 
Colours — the  upper  two-thirds  of  the  head  and  body  olive  brown,  each  scale  having  a  vertical  streak  :  the  lower 
third  of  the  body  white  :  a  narrow  blue  dark-edged  line  passes  from  the  lower  angle  of  the  orbit  to  the  axilla  : 
a  second  across  the  angle  of  the  preoperclo  :  a  broad  triangular  spot  exists  in  the  axil  of  the  pectoral,  which  fin 
is  yellow  with  a  blackish  extremity.  Dorsal  fin  dark  anteriorly,  becoming  a  little  lighter  posteriorly,  the  soft 
portion  having  a  narrow  white  edge  :  caudal  lobes  dark  olive. 

Habitat. — Ceylon  to  the  Malay  Archipelago. 

4.     Julis  Hebraica,  Plate  LXXXVI,  fig.  2. 

Lahrus  Hebraicus,  Lacep.  iii,  pp.  455,  52G,  plate  29,  f.  3. 
?  Labrus  argentatus,  var.  Lacep.  iii,  pi.  18,  f.  1. 
Julis  cingulata,  Quoy  and  Gaim.  Voy.  Astrol.  p.  711,  pi.  15,  f.  3. 
JuKs  genivittatus,  Cuv.  and  Val.  xiii,  p.  416  ;  Giinther,  Catal.  iv,  pp.  183,  508. 
Julis  Hebraicus,  Cuv.  and  Val.  xiii,  p.  423  ;   Giinther,  Catal.  iv,  p.  186. 

B.  vi,  D.  J_,  P.  14,  V.  1/5,  A.  ̂ \,  C.  15,  L.  1.  27-28,  L.  tr.  2/9. 

Length  of  head  4  to  4j,  of  caudal  5  to  6,  height  of  body  4  to  4i  in  the  total  length.  .B^es— diameter 
5  to  5i-  in  the  length  of  head,  1|^  to  1^  diameters  from  end  of  snout,  and  1  apart.  Fins — caudal  lobes  produced 
in  the  adult.  Colours — in  the  young  (J.  hebraica)  greenish,  each  scale  having  a  vertical  dark  mark.  A  wide 
violet  dark-edged  band  passes  from  the  eye  downwards,  a  second  backwards  to  the  base  of  the  pectoral,  and  a 
third  from  the  upper  edge  of  the  eye  to  the  occiput.  A  bulf-coloured  cross  band  edged  with  dark  passes  from 
the  two  first  dorsal  spines  to  behind  the  ventral  fin.  Dorsal  fin  with  a  dark  ocellus  between  its  first  and  third 
spines  :  a  semilunar  vertical  band  on  the  middle  of  the  caudal  fin.  In  the  adult  (J.  guiiivittata)  the  bands  on 

the  head  and  spots  on  the  scales  ai-e  apparent,  but  there  is  no  light  cross  band.  The  pectoral  has  a  dark  spot, 
the  colour  being  most  intense  at  the  edge  of  the  fin. 

Habitat. — Red  Sea,  east  coast  of  Africa,  seas  of  India  and  beyond.  The  specimen  figured  (life-size)  is 
from  the  Andaman  islands. 

5.    Julis  purpurea,  Plate  LXXXVI,  fig.  3. 
Scarus  purjmrea,  Forsk.  Desc.  Anim.  p.  27. 
Labrus  purpureus,  Linn.  Gmel.  i,  p.  1284. 
Grammistes  purpureus,  Bl.  Schn.  p.  190. 
Labrus  trilobatus,  Lacep.  iii,  pp.  454,  526  (not  Shaw). 
Labrus  fuscus,  Lacep.  iii,  p.  43  7. 
Julis  purpureus,  Riipp.  Atl.  Fische,  p.  25,  t.  vi.  f.  2  (not  synon.)  ;  Cuv.  and  Val.  xiii,  p.  445  (not  synon.)  ; 

Giinther,  Catal.  iv,  p.  189  (not  synon.)  ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  97. 
Julis  seinicmruleus,  Riipp.  N.  W.  Fische,  p.  10,  pi.  iii.  fig.  1 ;  Cuv.  and  Val.  xiii,  p.  442. 
Julis  umbrnstygma,Riimi.l<(.  W.  Fische,  p.  11,  t.  iii.  f.  2;  Bleeker,  Atl.  Ich.  i,  p.  92,  t.  xxxiv,  f.  2; 

Giinther,  Syn.  Labr.  An.  Nat.  Hist.  1861,  p.  387,  and  Catal.  iv,  p.  185  ;  Kuer,  Novara  Fische,  p.  257. 
Julis  bicatenatas,  Benn.  Proc,  Zool.  Soc.  1831,  p.  167. 
Julis  quadricolor.  Less.  Voy.  Coq.  Zool.  ii,  p.  139,  pi.  35,  f.  1 ;  Cuv.  aiil  Val.  xiii,  p.  443  ;  Bleeker,  Java, 

p.  339,  and  Mauad.  p.  55,  and  Atl.  Ich.  i,  p.  93,  t.  34,  f.  4. 
Scarus  Georgii,  Benn.  Fish.  Ceylon,  p.  24,  pi.  xsiv. 
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J'uUs  trilohatus,  Cuv.  and  Val.  xiii,  p.  437  ;  Giinther,  Catal.  iv,  p.  187.  -to 

Julis  Soioleyetii,  Cuv.  and  Val.  xiii,  p.  457 ;  Eyd  and  Soul.  Voy.  Bonite,  Zool.  i,  p.  190,  Poiss.  t.  vi,  t.  /  ; Bleeker,  Kokos,  iii,  p.  17G.  ...  .._ 

Julis  formosus,  CBrnginosus,  cyanogaster,  and  erythrogaster,  Cuv.  and  VaL  siu,  pp.  4.iJ,  441,  444,  l^:/. 
?  Julis  abhortani,  Cuv.  and  Val.  xiii,  p.  4.50  ;  Giintlier,  Cafcal.  iv,  p.  185. 

Scarus  (<'}  quinqueviUatus,  Ilicliardson,  Voy.  Blossom,  Zool.  p.  66,  pi.  19, f.  3.  oi    i   t     n ■■   ̂ ^. 

JMs  gtieiitheri,  Bleeker,  Versl.  Akad.  Wet.  Amst.  xiii,  p.  279,  and  Atl.  Icli.  i,  p.  94,  t.  o4,  t.  1 ;  LruntHer, 

Catal.  iv,  p.  189,  and  in  Brenchley's  Cruise  of  CuraQoa,  p.  426,  pi.  32,  f.  A. 
Lena-giraiuah.  "  SquiiTel-parrot,"  Cingalese. 

B.  vi,  D.  T«3,  P.  16,  V.  1/5,  A.  fV>  C.  14,  L.  1.  27-28,  L.  tr.  3-.31/10. 

Length  of  head  3a,  of  caudal  7,  height  of  body  3f  to  4i  in  the  total  length.  Byes— diameter  5  to  ̂   in 

the  length  of  head,  11  to  2i  diameters  from  the  end  of  snout,  and  If  to  2  apart.  Teetlv-no  posterior  canine 

Kres— caudal  lobes  produced  in  the  adult.  Colours— gvem  or  blue,  with  or  without  uTegular  pinkish  or  red
 

bands  radiating  from  the  eye :  a  red  or  pink  band  which  often  gives  off  short  ones  superiorly,  passes  trom 

the  opercle  to  the  caudal  fin  :  a  second  of  a  brownish- violet  colour  goes  along  the  back  to  the  upper  margin  ot 

the  caudal  fin  :  and  a  third  along  the  abdomen  to  the  lower  margin  of  the  caudal ;  whilst  sometmies  there  is  a 

fourth  from  the  chest  to  the  end  of  the  base  of  the  anal  :  the  rays  of  the  candal  fin  are  green  and  the  membrane 

red  and  violet.  Dorsal  fin  green  or  yeUow  with  a  broad  pink  blue-edged  band  along  its  middle,  and  sometimes
 

having  a  black  spot  anteriorly  :  anal  green,  with  a  dark  basal  band ;  the  posterior  half  ot  the  pectoral 

blackish.  In  the  variety  uvibrostyqma  the  colours  are  greenish,  becoming  of  a  dull  white  along  the  lower  third 

of  the  body.  Head  with  black  Hues  and  scattered  spots.  Two  reddish  lines  along  the  side  of  the  body  which 

send  up  vertical  processes  joining  each  other.  Occiput  and  body  with  small  vertical  brown  spots,  either  m  the 

form  of  bands  or  else  scattered.  Dorsal  fin  Wth  a  black  spot  between  its  first  and  third  spmes,  a  sea-green 

basal  band,  another  in  its  upper  third  and  the  two  separated  by  round  reddish  spots  :  an;il  similarl.y  mark
ed. 

Caudal  with  green  streaks  between  the  rays.  Outer  third  of  the  pectoral  stained  gray.  The  dorsal  anct  anal
 

fins  are  occasionally  differently  coloured,  they  may  have  a  single  green  band  along  their  centres :  or  a  red  band 

having  yellow  marks  above  and  below,  with  a  brown  blue-edged  Lntramarginal  band. 

Eahitat—'Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago,  Chma,  and  beyond. 

The  specimen  figured  is  10  inches  in  length  and  from  the  Andamans,  the  whole  of  its  back  above  the  upper 

light  band  is  coerulean  blue.  Amongst  Sir  W.  Elliot's  drawings  is  one  of  this  fish,  captared  at  Waltair,  and 
termed  "  CMlatrasani,  Tel." 

6.    Julis  Jansenii,  Plate  LXXXVI,  fig.  4. 

Bleeker,  Manado,  p.  56,  and  Atl.  Ich.  i,  p.  91,  t.  34,  f.  5  ;  Giinther,  Catal.  iv,  p.  187. 

B.  vi,  D.  A,  P.  15,  V.  1/5,  A.  tV>  C.  14,  L.  1,  28,  L.  tr.  2/9. 

Length  of  head  4  to  4^,  of  caudal  5^,  height  of  body  4  i  to  4f  m  the  total  length.  Eyes--i\ia
meier  6  m 

length  of  head,  2i  diameters  "from  end  of  snout,  and  IJ-  apart.  J^/hs— caudal  rounded  m  the  young,  lobe^s 
produced  in  the  adult.  CoZozjrs— yellow,  with  from  three  to  five  wide  black  vertical  bands  going  tro

m  the  back 

down  the  sides.  In  the  specimen  figured  (from  the  Andamans)  the  black  colour  almost  hides  the  ye
llow  ground 

colour,  and  both  are  continued  upwards  on  to  the  dorsal  fin.  A  violet  streak  from  behind  the  opercl
e  on  to  the 

base  of  the  pectoral  fin.     Pectoral,  ventral,  and  anal  yellowish,  the  last  with  a  black  spot  at  the   outer 
 end  ot 

its  last  two  rays.  ,      ,     t      j.i  j.     • 

In  the  'figure  in  Bleeker's  Atlas,  there  are  only  three  black  cross  bands  on  the  body,  the  anterior  going 

over  the  head  and  nape  to  the  base  of  the  pectoral :  the  second  from  the  fourth  to  sixth   dorsal   spmes  to  halt 

way  down  the  sides  :  the  third  from  the  summit  of  all  the  dorsal  rays  decreasing  m  width  as  it  descen
ds  to  the 

base  of  the  last  few  anal  rays,  where  it  expands  so  as  to  cover  the  outer  edge  of  all. 
Habitat. — Andamans  to  the  Malay  Archipelago  and  beyond. 

Genus,  12 — Gomphosus,  Laeepede. 

BrancMostegals  six.  Body  oblong,  conqjressed.  Snout  produced,  tMform :  the- opening  of  the  mouth  not 

extending  nearly  so  far  backwards  as  the  eyes  :  preoperde  entire.  Gill  membranes  attached  to  the  isth
mus,  -interior 

teeth  conical :  no  posterior  canine  :  inferior  pharyngeal  teeth  not  confluent  or  pavement-hke.  A  singly  dorsal  fln  with 

less  spines  (8  or  9)  than  rays  (13) .  A^ial  with  two  or  three  spines  and  less  rays  (11 )  than  the  soft  dorsal,  bcal
es  rather 

large,  none  on  the  head  :  no  enlarged  row  at  base  of  caudal  fin,  but  the  base  of  the  dorsal  and  anal  scaly. 
 Lateral- 

line  continuous. 

Geographical  distribution.— Hed  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and 
beyond. 

SYNOPSIS  OF  SPECIES. 

1.  Gomphosus  cceruleus,  D.  J^,  A.  Vr,  L.  1.  29.  Violet  with  the  vertical  fins  yellow  :  or  vivid  gree
n. 

Seas  of  India  to  the  Malay  Archipelago.  i  i      -ii 

2.  Gomphosus  pectoralis,  D.  Jl,  A.  Vr\  L.  1.  26.  Brownish,  each  scale  with  a  dark  base  :  caudal  with  a 
white  posterior  edge.     Seas  of  India  to  the  Malay  Ai-chipelago. 
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3.  Gomplmaus  tricolor,  D.  -/g-,  A.  \'^^  L.  1.  29.  Greenish  or  brownisli,  with  a  wide  yellow  band  on  the 
shoulder  to  behind  the  pectoral  :  pectoral  with  a  bluish  vertical  band.  Ceylon,  seas  of  India  to  the  western 
Pacific. 

1.     Gomphosus  cseruleus,  Plate  LXXXVIII,  fig.  3. 

Acarauna  lonf/irostris,  Sevastianof,  in  Nov.  Act.  Petrop.  xiii,  p.  357,  t.  xi. 
Gomphosus  cceruleus,  Lacep.  iii,  p.  101,  t.  v,  f.  1,  and   t.  vi,  f.  1.  ;   Cuv.   and  Val.    xiv,  p.  29  ;  Cuv.   Reg. 

Anim.  111.  Poiss.  pi.  89,  f.  2  ;  Bleaker,  Beng.  en  Hind.  p.  54,  Sumatra,  ii,  p.  292,  and  Atl.  Ich.  i,  p.  86,  t.  xxi, 
f.  5 ;  Giinther,  Catal.  iv,  p.  192  ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  534. 
^  Gomphosus  ornatus,  Benn.  Life  of  Sir  S.  Raffles,  p.  690. 

Gomphosus  viridis,  Benn.  Fish.  Ceylon,  p.  30,  pi.  xxx ;  Swainson,  Fishes,  ii,  p.  231. 

Nil-talapat-girawah,  Cingalese. 

B.  vi,  D.  Jj,  p.  15,  V.  1/5,  A.  ?i=r .  C.  14,  L.  1.  29,  L.  tr.  3/10. 

Length  of  head  3,  of  caudal  5§,  height  of  body  4|  to  5  in  the  total  length.  Eijes — situated  rather 
behind  the  middle  of  the  length  of  the  head.  Teeth— the  two  anterior  in  the  upper  jaw  curved  and  much  longer 
than  the  remainder.  Fins — spinous  much  lower  than  the  rayed  portion  of  the  dorsal  fin.  Caudal  with  its  outer 

ray.s  much  produced  in  the  adult.  Ook<7(.rs— sometimes  violet  with  the  vertical  fins  yellow,  the  dorsal  and  anal 
with  blue  edges  :  the  upper  and  lower  margins  of  the  caudal  blue  ;  or  else  of  a  vivid  green,  with  the  outer  edges 
of  the  dorsal  and  anal  lighter,  as  are  also  the  posterior  extremity  of  the  caudal  and  the  inner  rays  of  the 
ventral. 

Habitat. — Seas  of  India  to  the  Malay  Archipelago.  The  specimen  figured  is  9|  inches  in  length,  and 
from  Ceylon. 

2.    Gomphosus  pectoralis,  Plate  LXXXVI,  fig.  6. 

? Gomphosus  varius,  Lacep.  iii,  p.  104,  pi.  5,  f.  2  ;  Giinther,  Catal.  iv,  p.  193.      ■ 
Gomphosus  pectoralis,  Quoy  and  Gaim,  Voy.  Uranie,  Zool.  p.  282. 
Gomphosus  fuscus,  Bennett,  Fish.  Ceylon,  p.  3,  pi.  iii  ;  Cuv.  and  Val.  xiv,  p.  25 ;  Bleeker,  Beng.  en  Hind, 

p.  54;  Swainson,  Fishes,  ii,  p.  231. 
Gomphosus  melanotus,  Bleeker.  Kokos,  p.  457,  and  Atl.  Ich.  i,  p.  87,  t.  21,  f.  3;  Giinther,  Catal.  iv, 

p.  193;  Day,  Fish.  Andam.  Proc.  Zool.  Soc.  1870,  p.  698  ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  535. 
Koppara  girawah,  Cingalese. 

B.  vi,  D.  T^,  P.  15,  V.  1/5,  A.  Vr\  C  14,  L.  I.  26,  L.  tr.  2/11. 

Length  of  head  2f  to  3,  of  caudal  S,  height  of  body  4i  to  4|  in  the  total  length.  Eijes — diameter  6  to 
6i  in  the  length  of  head,  3  diameters  from  end  of  snout,  and  1  apart.  Fins — caudal  rounded  or  truncated  in 

the  young,  having  the  outer  rays  slightly  produced  in  the  adult.  Colours — upper  part  of  head  and  back  reddish 
brown,  becoming  lighter  on  the  abdomen  :  each  scale  darkest  at  its  base  :  cheeks  pinkish.  A  dark  band  from  the 
snout  through  the  eye.  Pectorals  yellow  :  vertical  fins  dark-coloured,  becoming  deep  brown  externally,  having 
a  very  narrow  light  edge :  caudal  the  same,  with  a  black  margin  and  a  rather  wider  white  border :  ventrals 
whitish,  the  outer  ray  brown.     A  row  of  round  transparent  spots  along  the  base  of  the  anal  fin. 

The  fish  figured  is  identical  with  the  type  of  O.  fuscus,  C.  and  V.  (L.  1.  26),  the  type  specimen  of  which 

is  in  Paris  in  a  good  state  of  preservation.  On  the  bottle  is  also  marked  "  G.  Commersonii,  Q.  and  G."  On 
referrino-  to  Voy.  Uranie,  p.  282,  we  find  "  Gomphose  Comm.erson — Gomphosus  pectoralis."  The  figure  of 
G.  varius,  Lacepede,  agrees  fairly  well  with  this  species. 

JIahitat. — ilauintius,  Ceylon,  Andamans,  to  the  Malay  Archipelago.  The  one  figured  (life-size)  is  from 

the  Andamans.     My  largest  specimen  is  6' 7  inches  in  length. 

3.    Gomphosus  tricolor. 

Quoy  and  Gaim.  Voy.  Uranie,  p.  280,  and  Gomphose  Lacepede,  pi.  55,  f.  2  ;  Bleeker,  Manad.  and  Makass. 
p.  54,  and  Atl.  Ich.  i,  p.  85,  t.  xxi,  f.  6  ;  Giinther,  Catal.  iv,  p.  193. 

Gomphosus  Gepedianus,  Cuv.  and  Val.  xiv,  p.  18,  pi.  390. 

B.  vi,  D.  J3,  P.  16,  V.  1/5,  A.  VrS  C  14,  L.  1.  28-29,  L.  tr.  3/9,  Vert.  9/16. 

Length  of  head  3t,  of  caudal  7^  to  8,  height  of  body  4J  in  the  total  length.  %e.s— rather  high  up,  and 
situated  midway  between  the  angle  of  the  mouth  and  the  end  of  the  opercle.  Fins — caudal  with  its  outer  rays 
rather  produced.  Colours — brownish  or  greenish,  with  a  broad  yellow  band  from  the  shoulder  to  beliind  the 

base  of  the  pectoral  fin.  Vertical  fins  yellow  :  pectoral  bro-^Tiish,  with  a  dark  spot  at  its  base,  and  a  narrow 
vertical  bluish  band  parallel  with  its  posterior  border. 

Habitat. — Ceylon,  through  the  seas  of  India  to  the  Western  Pacific. 

Genus,  13 — Cheilio,  (Gommerson)  Lacepede. 

JBranchiostegals  six :  body  elongated  and  nearly  cylindrical.  Snout  someiuhat  produced  :  preopercle  serrated 

in  the  young.     Frofile  to  dorsal  Jin  not  elevated.     Teeth  in  a  single  row,  the  posterior  ones  in  the  lower  jaw  being 
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compressed  and  small:  no  posterior  canine.  Dorsal  spines  flexible,  less  (9)  in  numler  than  the  rays  (13-14):  anal 

with  3  (or  2)  spines  and  less  rays  (11-12)  thaii  the  dorsal.  Scales  of  viedijm  size :  head  scaleless,  except  a  row  of 

rudimentary  ones  on  the  opercle :  no  enlarged  roio  at  base  of  caudal  fin.     Lateral-line  continuous. 

Geographical  distrib'Utio7i.—ReA  Sea,  east  coast  of  Africa,  seas  of  India  to  the  Malay  Arctipelago 
and  beyond. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Cheilio  inermis,  D.  T^'yT.  A.  ■^,  L.  1.  45-50.  Brownish,  divided  by  a  brown  band  from  a  silvery 

abdomen.     Red  Sea,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

1.    Cheilio  inermis,  Plate  LXXXVIII,  fig.  4. 

Labrus  inermis,  Forsk.  p.  34  ;  Bl.  Schn.  p.  '2G2. 
iaftrMS  /ittssefc,  (Bonn.)  Lacep.  Lii,  p.  513.  .  i    t- .    r   o 
Cheilio  auratus,  (Comm.)  Lacep.  iv,  p.  433;  Quoy  and  Gaim.  Voy.  Uranie,  Zool.  p.  274,  pi.  54,  i.  Z; 

Cnv.  and  Val.  xiii,  p.  341  ;  Bleeker,  Celebes,  ii,  p.  221 ;  Peters,  Seefische  Mosamb.  Pruss.  Ak.  VViss.  1855, 
p.  453. 

Cheilio  fusc^is,  (Comm.)  Lacep.  iv,  p.  433;  Cnv.  and  Val.  xiLi,  p.  349. 

Lahrus  fusiformis,  Eiipp.  N.  W.  Fische,  p.  7,  t.  i,  f.  4. 

Cheilio  cyanoahloris,  ForskaUi,  and  viridis,  Cuv.  and  Val.  xiii,  pp.  34G,  349,  352. 

Cheilio  hemichrysos,  Cuv.  and  Val.  xiii,  p.  351  ;  Bleeker,  Banda,  ii,  p.  255. 
Eupemis  fusiformis,  Swainson,  Fishes,  ii,  p.  232. 
Hemiulis  auratus,  Swainson,  Fishes,  ii,  p.  228. 
Cheilio  ramosus,  Jenyns,  Voy.  Beagle,  Fishes,  p.  102. 
Cheilio  bieolor,  Bianc.  Spec.  Zool.  Mosamb.  1859,  p.  254,  t.  v. 
Cheilio  inermis,  Bleeker,  Atl.  Ich.  i,  p.  82,  t.  xxxi,  f .  4  ;  Giinther,  Catal.  iv,  p.  194 ;  Klanz.  Verh.  z.  b. 

Ges.  Wien,  1871,  p.  531. 

B.  vi,  D.  „»„,  P.  12,  V.  1/5,  A.  A,  C.  13,  L.  1.  45-50,  L.  tr.  3/17. 

Length  of  head  3i,  of  caudal  7^  height  of  body  9  to  10  in  the  total  length.  .E?//es— diameter  6  in  the 

length  of  head,  2f  diameters  from  the  end  of  snout,  and  1  apart.  •  The  height  of  the  head  equals  its  postorbital 

length.  Kfts— caudal  rounded.  Cofoiics— brownish  superiorly,  divided  by  a  darker  band  (passing  from  below 

the  eye  to  the  middle  of  the  tail)  from  a  silvery  white  lower  surface  :  there  are  some  black  spots  along  this 
lateral  band.  Irregular  blue  streaks  on  the  head  and  anal  fin,  two  or  three  rows  of  blue  spots  on  the  dorsal. 

In  some  the  laterafband  ceases  at  the  opercles,  or  is  entirely  absent.  The  scales  on  the  body  may  have  blue  or 
brown  centres,  or  dark  edges. 

Eahitat.—'Red  Sea,  east  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond.  The 
specimen  figured  (Ufe-size)  is  from  the  Malay  Archipelago,  and  for  it  I  am  indebted  to  Dr.  Hubrecht, 
of  Leyden. 

Genus,  14 — CoRis,  Lacepede. 

Hologymnosus  et  labrus,  sp.  Lacep. :  Ealichaires,  sp.  Riippell :  Julis,  sp.  Cuv.  and  Val. :  Pseudocoris, 
ITemicoris  et  OpMhalmolepis,  Bleeker. 

Branchiostegals  six :  body  ollong,  compressed.  Anterior  teeth  conical :  a  posterior  canine  may  be  present : 

inferior  pharyngeal  teeth  not  confl/uent  or  pavement-lihe.  A  single  dorsal  fin  tvith  less  spines  (9)  than  rays  (11-12)  ; 

anal  with  three  spines,  and  about  the  same  number  of  rays  (11-13)  as  the  soft  dorsal.  Scales  rather  small,  none  on 

the  head  (exeepjt  in  C.  Ivneolata)  :  no  enlarged  row  at  base  of  caudal  fin.     Lateral-line  continuous. 

Geographical  distribution.— Fishes  belonging  to  this  Genus  have  a  very  wide  range :  not  only  do  they 

exist  in  the  Red  Sea,  throughout  the  seas  of  India  to  Australia  and  Polynesia,  but  they  are  likewise  found  in 
the  Mediterranean  and  adjacent  parts  of  the  Atlantic. 

As  in  other  Labroid  fishes  the  colours  of  those  belonging  to  the  genus  appear  to  be  subject  to  considerable 

differences,  this  seems  to  be  sometimes  due  to  sex ;  thus  Steindachner  has  observed  that  Coris  julis  is  the  male 
of  G.  giofredi. 

SYNOPSIS  OF  SPECIES. 

1.  Coris  forrnosa,  D.  -j^,  A.  -^\,  L.  1.  74-84.  Gray,  with  blue  spots.'  Blue  bands  on  head:  dorsal  and 
anal  lineated  or  spotted  with  blue.     East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago  and  beyond. 

2.  Coris  aygula,  D.  ̂ ,  A.  ,V)  L.  1.  60.  Brown  or  green,  with  blue  spots  on  head  and  bands  across  neck  : 

a  dark  axillary  spot :  a  pale  cross  band  behind  pectoral,  and  red  blotches  on  back  of  tail. 

1.    Coris  forrnosa,  Plate  LXXXVI,  fig.  5. 

Labrus  formosus,  Benn.  Fish.  Ceylon,  p.  16,  pi.  16. 

Julis  formosus,  Swainson,  Fishes,  ii,  p.  233  (c.  fig.  from  Bennett)  ;  Bleeker,  Beng.  en  Hind.  p.  54,  and 
Celebes,  iv,  p.  169. 

Coris  forrnosa,  Bleeker,  Atl.  Ich.  i,  p.  99,  t.  xls,  f.  3 ;  Giinther,  Catal.  iv,  p.  200,  and  Fish.  Zanz.  p.  100. 
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Coris  puhJierrima,  Gunther,  Cutiil.  iv,  p.  200. 
Rattoo-rjirawah,  Cingalese. 

B.  vi,  D.  -jL,  p.  14,  V.  1/5,  A.  yV,  C.  14,  L.  1.  74-84,  L.  tr.  8/35. 

Length  of  head  4^,  of  caudal  7^,  height  of  body  4  to  4j  in  the  total  length.  Eijes — diameter  6  in  the 
length  of  head,  2  diameters  from  the  end  of  snout,  and  \\  apart.  Teeth — a  posterior  canine  at  the  angle  of  the 
month,  said  to  be  absent  in  young  specimens.  Fins — first  spine  of  the  dorsal  fin  elongated,  and  having  a  fine 
termination,  the  second  a  little  longer  than  the  remaining  ones.  Caudal  rounded.  Colours — Bennett  describes 
them  as  bluish-gray  with  circular  black  spots  :  head  yellow,  with  two  oblique  blue  bands  ascending  towards  the 
origin  of  the  dorsal,  one  commencing  from  the  snout  and  passing  through  the  eye,  the  other  parallel  to  the 

first,  running  below  the  eye.  Dorsal  and  anal  fins  brown,  the  former  with  a  red  margin  and  with  two  gi-een 
lines  running  within  the  red  :  black  dots  between  the  rays.  Anal  with  a  narrow  green  edge,  and  a  narrow 
green  intermarginal  line  ;  a  series  of  green  dots  within  the  margin.  The  inner  half  of  the  caudal  red,  the 
outer  yellowish  white.  Or  the  lines  on  the  head  may  be  violet  and  rather  oblique  :  one  ascends  from  the  eye  to 
the  dorsal  fin  :  body  brownish- violet,  covered  posteriorly  with  scattered  blue  spots  becoming  disposed  more  in 
horizontal  rows  along  the  side  of  the  free  portion  of  the  tail.  Fins  yellowish,  dorsal  and  anal  having  a  blue 
outer  edge,  and  a  blue  black-edged  iutramarginal  band,  blue  spots  along  the  bases  of  the  fins.  With  or  without 
a  reddish  vertical  band  on  the  middle  third  of  the  caudal  fin. 

Dr.  Gimther  considers  Swainson's  (^Bleeker's)  species  as  distinct  from  Bennett's,  but  he  merely  reproduces 
Bennett's  plate  on  a  smaller  scale.  Colours  alone  do  not  appear  suflicient  in  members  of  this  family  on  which 
to  found  species  ;  experience  as  has  been  observed,  "  must  lead  us  to  suppose  that  many  a  tropical  species 

introduced  into  our  system  will  prove  to  be  merely  a  variety.'"  (Giinther,  Catal.  iv,  p.  508).  Dr.  Giinther 
further  observes  (Fish.  Zanzibar,  p.  100),  "  This  species  has  been  observed  by  Col.  Playfair  at  Zanzibar  for  the 
first  time  since  its  discovery  by  Bennett.  The  specimen  agrees  as  well  with  Bennett's  figure  as  if  the  latter 
had  been  taken  from  the  former  ;  and  Dr.  Giinther's  opinion  as  to  the  distinctness  of  C.  formosa,  Bleeker,  and 
C.foi'mosa,  Bennett,  is  fully  confirmed." 

Hahitat. — East  coast  of  Africa,  Ceylon  to  the  ilalay  Archipelago  and  beyond.  I  am  indebted  for  the 
specimen  figured  to  Dr.  Hubrecht,  of  Leyden,  it  came  from  the  Malay  Archipelago. 

2.    Coris  aygula,  Plate  LXXXVIII,  fig.  5. 

Lace'p.  iii,  pp.  96,  97,  t.  iv,  f.  1  :  Giinther,  Catal.  iv,  p.  201 ;  Klunz,  Verh.  z.  b.  Ges.  Wien,  1871,  p.  539. 
Coris  angulatus,  Lacep.  1.  c.  f.  2. 
Lahrus  cingulum,  (Commerson)  Lacep.  iii,  p.  517,  pi.  28,  f.  1. 
Julis  aygula,  Riipp.  Atl.  Fische,  p.  25,  t.  vi,  f.  3. 
JuKs  semiptinctatus,  Rupp.  N.  W.  Fische,  p.  12,  t.  iii,  f.  3. 
Labrus  aureo-maciilafus,  Bennett,  Fish.  Ceylon,  p.  20,  pi.  xx. 
Julis  Ruppellii,  Bennett,  Proc.  Zool.  Sec.  1831,  p.  128. 
Julis  cinguluin,  Cuv.  and  Val.  xiii,  p.  428 ;  Bleeker,  Beng.  en  Hind.  p.  52. 
JuKs  gihhifrons,  Qnoy  and  Gaim.  Voy.  Astrol.  Poiss.  p.  707,  t.  xix,  f.  3. 
Julis  coris,  Cuv.  and  Yal.  xiii,  p.  491. 
Chlorichthys  aygula,  Swainson,  Fishes,  ii,  p.  232. 
Coris  cingulum,  Giinther,  Catal.  iv,  p.  203  ;  Klunz.  Verh.  z.  b.  Ges.  Wien,  1871,  p.  539. 

Tik-girawah,  Cingalese. 

B.  vi,  D.  JV,  P.  14,  V.  1/.5,  A.  ̂ ,  C.  15,  L.  1.  CO,  L.  tr.  6/28. 

Length  of  head  3f  to  4,  of  caudal  7i,  height  of  body  3|  to  4  in  the  total  length.  Eyes — small  in  the 
adult,  a  prominent  knob  on  the  dorsal  profile  above  them.  Upper  lip  broad,  with  folds,  and  not  continuous  with 
the  lower  one  which  is  pendant.  Teeth — a  posterior  canine  if  present  small  and  mostly  concealed.  Fins — 
anterior  dorsal  spines  elevated  in  the  adult  :  ventrals  elongated  :  caudal  rounded.  Colours — the  immature 
have  the  head  and  anterior  part  of  the  body  olive  brown,  occasionally  with  two  brown  blotches,  also 
smaU  blue  spots  over  the  head,  and  a  black  spot  on  the  opcrcle  :  a  black  axillary  spot,  a  pale  cross  band  opposite 
the  end  of  the  pectoral,  behind  which  the  colours  are  buff,  sometimes  with  red  or  brown  blotches  on  the  back 
and  free  portion  of  the  tail.  Vertical  fins  brown  with  black  spots  and  white  edges,  or  with  a  wide  yellow 
margin.  The  adult  darkish  or  deep  green,  occasionally  two  or  three  red  angular  bands  across  the  neck  :  the 
edges  of  the  preopercle  sometimes  red,  a  blue  mark  on  the  extremity  of  the  opercle.  Sometimes  a  light  vertical 
band  on  the  body  from  the  last  two  dorsal  spines  to  the  vent.  Vertical  fins  greenish,  with  a  red  intermarginal 

band,  and  sometimes  oblique  red  blotches  along  the  base.   ' 

Habitat'. — Red  Sea,  seas  of  India,  New  Hebrides. 

Genus,  15 — Ctmolutes,  Giinther. 

Xyrichthys,  sp.  Cuv.  and  Val. 

Branchiostegals  six  :  body  oblong,  compressed.  Snout  rather  elevated.  Anterior  teeth  free  :  no  posterior 
canine.  A  single  dorsal  fin  with  less  spines  (9)  than  rays  (12-14)  ;  anal  with  two  or  three  spines,  and  an  equal 
number  of  rays  to  the  soft  dorsal.     Scales  small,  no  enlarged  row  at  base  of  caudal  fin.     Lateral-line  interrupted. 
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Geographical  didrihution.—'Easi,  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Cymolutes  prmtextatus,  D.  J^,  A.  •^,  L.  1.  73.  Olive  or  greenish,  with  a  dark  band  across  the  shoulder. East  coast  of  Africa,  Ceylon,  Mauritius,  to  the  Malay  Archipelago. 

1.    Cymolutes  prsetextatus,  Plate  XC,  fig.  1. 

Julis  prcetextatus,  Quoy  and  Gaim.  Voy.  Astrol.  Pois.  p.  712,  pi.  1.5,  f.  4;  Cuv.  and  Val.  xiii,  p.  50.5. 
Xirichthys  torqicatus,  Cuv.  and  Val.  ziv,  p.  64.  pi.  392. 
Xirichthys  novaculoides,  Bleeker,  Amboina,  iii.  p.  122. 
Novacula  xirichtJioides,  Bleeker,  Nat.  Tyds.  Ned.  Ind.  x,  p.  488. 

Cymolutes  prcetextatus,  Giinther,  Ann.  Nat.  Hist.  1861,  p.  387,  Catal.  iv,  p.  207,  and  Fish.  Zanz.  p.  iU- ; 
Bleeker,  Atl.  Ich.  i,  p.  146,  t.  xxxi,  f.  1. 

B.  vi,  D.  ̂ ,  P.  13,  V.  1/5,  A.  ̂ ,  C.  13,  L.  1.  73. 

Lencrth  of  head  4  to  41,  of  caudal  7  to  7h,  height  of  body  4i  in  the  total  length.  J?;/es— high  up, 

near  dorsaf  profile,  diameter  4i  in  the  length  of  the  head,  2  diameters  from  end  of  snout,  and  1  apart,  bnout 

parabolic :  lower  jaw  shghtly  the  longer.  The  greatest  width  of  the  head  equals  half  its  height.  Colours— 

greenish,  with  a  dark  blue-edged  band  across  the  shoulder.  Variety—"  pale  olive  :  head  immaculate :  body 

covered  with  narrow  brown  lines,  angularly  bent,  the  angle  pointing  backwards  :  these  are  generally  darker 

on  the  shoulder.  Sometimes  a  round  black  spot  below  the  lateral-line,  and  under  the  sixth  dorsal  spme. 

Dorsal  pale  violet,  with  irregular  reddish  lines  and  spots :  the  specimens  without  the  lateral  blotch  have  
a 

deep  black  margin  to  the  spinous  portion.  Anal  uniform  orange  or  rosy:  caudal  orange,  with  yellowi
sli 

transverse  lines  :  ventrals  and  pectorals  transparent."  . 
Habitat.— Ilsist  coast  of  Africa,  Ceylon,  Mauritius,  to  the  Malay  Archipelago.  The  specunen  fagured  is 

from  a  specimen  in  the  British  Museum  collection. 

Genus,  16 — Pseudodax,  Bleeker. 

Odax,  sp.  Cuv.  and  Val. 

Branchiostegals  six.  Body  ohlong,  compressed.  Upper  jaiv  imth  one,  lower  luith  two,  pairs  of  hroad  incisors, 

hajving  cutting  lateral  edges  :  teeth  in  the  pharyngeals  confluent  and  pamement-like.  A  single  dorsal  fin  having  near iy 

the  same  number  of  spines  {\l)  as  rays  {V2)  :  anal  with  three  spines  and  more  rays  (14)  thaii  the  second  dors
al. 

Scales  of  moderate  size,  extended  over  the  cheeks  and  opercles :  an  enlarged  rmv  at  base  of  caudal  fin.  Laterat-line continuous. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Pseudodax  Muluccanus,  D.  \\,  A.  Jj,  L.  1.  32-33.    Brownish  red,  with  a  dark  spot  on  each  scale  of  body 
and  opercles.     Nicobars  to  the  Malay  Archipelago. 

1.    Pseudodax  Moluccanus,  Plate  LXXXIX,  fig.  1. 

Odax  Moluccanus,  Cuv.  and  Val.  xiv,  p.  306,  pi.  408,  fig.  2  (head)  ;  Cuv.  Eeg.  Anim.  Ill    Poiss.  t.  9
1, 

f.  3;  Bleeker,  Manado,  p.  64;  Kner,  Sitz.  Wien  Acad.  1860,  p.  56,  t.  ii,  f.  18  (Pharyngeal  apparatus). 

Pseudodax  moluccanus,  Bleeker,  Atl.  Ich.  i,  p.  80,  t.  xxii,  f.  2,  and  t.  xvui,  f.  6 ;  Gunther,  Catal.  iv, 
p.  208 ;  Guichenot,  Mem.  Soc.  Imp.  Sc.  Nat.  Cherb.  1865,  p.  (>7. 

B.  vi,  D.  W,  P.  15,  V.  1/5,  A.  Jj,  C.  14,  L.  1.  32-33,  L.  tr.  4/12. 

Length  of  head  A\,  of  caudal  8,  height  of  body  3^  in  the  total  length.  %es-diameter  6|  in  the  len
gth 

of  head,  2  diameters  from  end  of  snout,  and  li  apart.  Teeth— t\e  outer  incisor  on  either  side  of  symphysis 
 ot 

lower  iaw  recurved.  Colours— h&ck  brownish-red,  becoming  hghter  on  the  abdomen,  most  ot  the  scales  on  th
e 

body  with  a  dark  central  spot.  Teeth  green.  Dorsal  and  anal  yellow  in  their  basal  portion,  the  former 
 having 

black  reticulated  lines,  a  dark  base,  and  a  blue  margin :  anal  with  from  two  to  iour  dark  undu
lating 

longitudinal  bands  and  a  dark  blue-margined  outer  edge.  Pectoral  with  a  dark  mark  at  its  base.  C
audal 

brown,  with  a  blue  posterior  edge,  some  vertical  darker  bands,  and  the  large  scales  at  its  base  o
t  a 

light  bufi:  colour.  .  i  /o  o  •     i, 

fl-fti/fttf.— Nicobars,  east  coast  of  Africa,  to  the  Malay  Archipelago.  The  specimen  figm-ed  (b'i  inches 
in  length)  is  from  the  Malay  Archipelago,  and  for  it  1  am  indebted  to  Dr.  Hubrecht,  of  Leyden. 

Genus,  17 — ScAEicHTHTS,  Bleeker. 

Body  oblong,  compressed.  Upper  lip  double  in  its  whole  extent.  Teeth  in  one  row, 
 anteriorly  soldered 

together,  those  in  the  mandibles  being  in  a  very  oblique  row  :  the  inferior  pharyngeal  toothed  plate  broade
r  than  long. 

A  single  dorsal  fin  with  less  spines  (9)  which  are  fle.vible,  than  rays  (10)  :  two  anal  spines  and  eight  r
ays,  bcales 

large,  a  single  row  on  the  cheeks.     Lateral-line  entire. 

Geographical  distribidion.—Red  Sea  east  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago,  and also  tropical  portion  of  the  Pacific.  „ 
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SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Scarichthjs  cceruleopundatus,  D.  J-^  A.  f,  L,  1.  24.  Head  and  body  witla  numerous  blue  dots  and  .spots. 
Red  Sea  to  the  Malay  Archipelago. 

1.    Scaricththys  cEeruleopunctatus,  Plate  LXXX  VII,  fig.  5. 

Scnrus  (Calliodon)  cmruleopunctatus,  Riipp.  N.  W.  Fische,  p.  24,  t.  vii,  f.  3  ;  Cuv.  and  Val.  xiv,  p.  262  ; 
Bleeker,  Banda,  iii,  p.  110. 

Scarus  hottce,  Cuv.  and  Val.  xiv,  p.  262. 
Erychthi/s  cceruleopimctatus,  Swainson,  Fishes,  ii,  p.  226. 
Scarichthys  ccBruleopunctatus,  Bleeker,  Atl.  Ich.  i,  p.  16,  t.  i,  f.  2  ;  Giinther,  Catal.  iv,  p.  213  ;  Guichenot, 

Scarides,  Mem.  Soc.  Imp.  Cherbourg,  186-5,  t.  xi,  p.  19;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  557. 

B.  V,  D.  3%,  P.  14,  V.  1/5,  A.  |:|,  C.  13,  L.  1.  24. 

Length  of  head  3|  to  4,  of  caudal  6t,  height  of  body  4  in  the  total  length.  Eyes — diameter  5  in  the 
length  of  head,  2  diameters  from  end  of  snont,  and  1:^  apart.  Fins — pectorals  short,  two-thirds  the  length  of 
the  head  :  caudal  rounded.  Scales — may  be  present  or  absent  from  the  base  of  the  dorsal  fin.  Colours — olive 
brown,  the  body  and  caudal  fin  covered  with  blue  black-edged  spots  :  two  or  three  rows  of  brown  spots  on  the 
dorsal,  ventral,  and  anal  fins. 

The  specimen  figured  is  from  the  Malay  Archipelago,  and  for  it  I  am  indebted  to  Dr.  Hubrecht, 
of  Leyden. 

Habitat. — Red  Sea,  east  coast  of  Africa,  through  the  seas  of  India,  to  the  Malay  Archipelago. 

Genus,  18 — Callyodon,  (Qrouov.),  Cuv.  and  Val. 

Body  ohlong,  rather  compressed.  Teeth  in  both  jaws,  anteriorly  compressed  and  imbricated,  being  in  one  row 
in  the  uppier  and  two  in  the  lower  jaw,  whilst  laterally  they  are  soldered  into  one  deep-cuttimj  lamina :  the  inferior 
pharynijeals,  where  the  teeth  (lohich  are  pavement-like)  are  present,  broader  than  long.  Anterior  nostril  with  a 
barbel-like  prolongation.  A  single  dorsal  Jin  with  less  spines  (9)  than  rays  (10)  ;  anal  with  two  spines  and  less 
rays  (8)  than  the  soft  dorsal.  Scales  large:  a  single  row  on  the  cheeks.  Lateral-line  strongly  bent  or  interrupted 
below  the  posterior  end  of  the  dorsal  jin. 

Geographical  distribution. — From  the  Red  Sea,  through  those  of  India  to  the  Malay  Archipelago,  and 
inter-tropical  seas  generally. 

SYNOPSIS  OP  INDIVIDUAL  SPECIES. 

1.  Callyodon  viridescens,  D.  J^,  A.  f ,  L.  1.  24.  Colours  various.  Brown  or  greenish  and  spotted  : 
pectoral  with  a  black  base,  and  a  siniilnr  spot  between  two  first  doi'sal  spines.  Red  Sea,  east  coast  of  Africa to  the  Andamans. 

1.    Callyodon  viridescens,  Plate  XC,  fig.  2. 

Riipp.  N.  W.  Fische,  p.  23,  t.  vii,  f.  2  ;  Giinther,  Catal.  iv,  p.  214,  and  Fish.  Zanzibar,  p.  103 ;  Klunz. 
Verh.  z.  b.  Ges.  Wien,  1871,  p.  568. 

B.  vi,  D.  Jj;,  P.  13,  V.  1/5,  A.  I,  C.  13,  L.  1.  24. 

Length  of  head  3J,  height  of  body  3  in  the  total  length.  Eyes — diameter  5  in  length  of  head,  li 
diameters  from  end  of  snout.  Teeth — no  inner  row  in  the  upper  jaw,  but  the  outer  tooth  on  either  side  is 
recurved.  Fins — caudal  truncated.  Scales — lower  third  of  dorsal  fin  covered  by  them.  Colours — vary 
considerably,  but  it  appears  to  have  a  black  base  to  the  pectoral,  and  a  black  spot  between  the  first  and  second 
dorsal  spines.  It  may  be  brown,  marbled  and  spotted  with  darker ;  or  green,  with  black  dots  on  the  sides,  red 
streaks  on  the  snout,  and  oblique  brown  marks  on  dorsal  and  anal  fins.  Or  olive,  becoming  white  below,  and 
nearly  every  scale  with  a  brick-red  centre  and  white  spots.  Head  and  middle  of  body  with  scattered  red  spots 
having  a  dark  centre.  Two  or  three  red  lines  on  head,  and  a  light  lateral  band  from  the  angle  of  opercle  to  root 
of  tail.  Reddish-yellow  spots  on  dorsal  and  caudal  fins.  Anal  with  a  black  edge  and  two  red  longitudinal 
bands  that  coalesce  and  enclose  round  white  spots  :  ventrals  white,  pectorals  yellow. 

Habitat.— Bjed  Sea,  east  coast  of  Africa  to  the  Andamans.  The  specimen  figured  is  from  a  fish  in 
the  British  Museum   collection. 

Genus,  19 — PsEUDOSCAKDS,  Bleeker. 
Semistoma,  Swainson. 

Body  oblong,  somewhat  compressed.  The  upper  jaw  projecting  beyond  the  lower :  the  iipper  lip  dovhle  in  its 
whole  extent.  The  anterior  teeth  soldered  together,  arranged  in  quincuncial  order :  the  teeth  in  the  inferior 
pihuryngeal  bones  piavement-like,  and  the  space  they  cover  longer  than  broad.  A  single  dorsal  Jin  with  less  spines 
which  are  Jlexible  (9)  than  rays  (10):  anal  with  tivo  spines,  and  less  rays  (8-9)  thati  the  soft  dorscd.  Scales 
large,  two  or  more  rows  on  the  cheeks  :  large  ones  at  base  of  caudal  fin.     Lateral-line  continuous. 
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The  fishes  of  this  Genus  appear  to  be  subject  to  very  ̂ -eat  variation  in  colour,  dependant  perhaps  on 

age  sex,  season,  or  locality.  Dr.  Giinther  observed  "  their  distinctive  characters  really  appear  to  depend  so 

niuch  on  the  colours,  which  rapidly  fade  after  death,  that  it  wUl  always  be  very  difficult  to  determine  preserved 

specimens,"  (Catal.  iv,  p.  217,  1862).  He  also  remarked  "  by  far  the  greater  portion  of  our  knowledge  of  this 

genus  is  due  to  the  labours  of  Dr.  v.  Bleeker,  who  first  pointed  out  the  characters  by  which  the  species  may 

be  determined."  Later  (Zool.  Record,  1866)  he  observed  on  the  great  variation  of  colours  m  fish  belonging  to 

this  Genus,  and  in  recording  his  own  remarks  on  the  Fishes  of  Zanzibar,  he  concluded  that  the  three  varieties 

of  colours  which  he  has  shown  in  P.  TroscheJU  "  would  be  types  of  three  distinct  species  accordmg  to  Bleeker  s 

views,"  (p.  149.)  That  colours  alone  should  be  considered  a  suiScient  diagnosis  of  species,  is  I  consider  open 
to  very  grave  doubt. 

SYNOPSIS  OF    SPECIES. 

1.  Pseiuloscarus  hand.  Caudal  lobed.  Three  rows  of  scales  on  cheeks,  none  on  lower  preopercular  limb. 

Upper  lip  broad,  snout  elongated.  A  pointed  tooth  at  angle  of  mouth.  Greenish,  two  red  streaks  from  sno
ut 

through  the  eye,  and  another  on  lips.  Dorsal  and  anal  fins  reddish,  edged  with  blue,  and  with  blue  bands  or 

spots.^   Red  Sea,  seas  of  India  to  the  Malay  Archipelago. 
2.  Pseudoscarus  chnjsopoma.  Caudal  truncated.  Tliree  rows  of  scales  on  cheeks,  the  lower  covering 

the  inferior  limb  of  preopercle.  Upper  lip  broad.  A  pointed  tooth  at  angle  of  mouth.  Green,  blue  lines 

radiate  from  the  eye  and  cover  the  lips.  Dorsal  and  anal  rosy,  with  a  narrow  band  along  their  bases,  and  green 
edges.     Seas  of  India  and  Malay  Archipelago.  /.      ,  •  i    i 

3.  Pseudosoams  ghohham.  Caudal  truncated.  Two  rows  of  scales  on  cheeks,  the  lower  oi  which  has 

five  scales,  and  two  scales  on  lower  preopercular  limb.  Upper  lip  broad,  no  pointed  tooth  at  angle  of  mouth 

(at  least  in  the  young).  Lips  blue,  scales  on  body  with  blue  edges,  vertical  fins  redcUsh,  with  blue  bases  and 
edges.     Red  Sea,  seas  of  India,  to  the  Malay  Archipelago. 

4.  Pseiidoscarus  amiginosiis.  Caudal  truncated.  Two  rows  of  scales  on  cheeks  and  two  scales  on  the 

lower  preopercular  limb.  Upper  lip  broad.  A  pointed  tooth  at  angle  of  mouth,  present  or  absent.  Olive, 

with  three  longitudinal  silvery  bands  below  the  pectoral  fin.     Seas  of  India  to  the  Malay  Archipelago. 

5.  Pseudoscarus  rivulatus.  Caudal  truncated.  Two  rows  of  scales  on  cheeks,  the  lower  of  which  has 

six  scales,  and  two  scales  on  the  lower  preopercular  limb.  Upper  lip  broad.  Usually  a  pointed  tooth  at  angle 

of  mouth.  Green,  each  scale  with  a  red  base.  Dorsal  and  anal  reddish,  spotted  or  banded  with  green.  East 
coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago. 

6  Pseudoscarus  erythrodon.  Caudal  rounded.  Two  rows  of  scales  on  cheeks,  none  on  the  lower 

preopercular  limb.  Upper  lip  very  broad.  A  pointed  tooth  at  angle  of  mouth.  Purplish,  a  narrow  black  edge 
to  dorsal  fin.     East  coast  of  Africa,  Andamans,  to  the  Malay  Archipelago. 

7.  Pseudoscams  sordidus.  Caudal  truncated.  Two  rows  of  scales  on  cheeks,  none  on  the  lower 

preopercular  limb.  Upper  Up  naiTOw.  A  pointed  tooth  at  angle  of  mouth.  Pink,  green,  or  brown,  sometimes 

with  green  lips  and  a  blue  or  green  band  or  spots  along  the  dorsal  and  anal  fins.  Red  Sea,  east  coast 

of  Africa,  to  the  Malay  Ai-chipelago. 

1.    Pseudoscarus  harid. 

Scarus  harid,  Forsk.  p.  30 ;  Gmel.  Linn.  p.  1282  ;  Riipp.  Atl.  Fische,  p.  80,  t.  sxi,  f.  1 ;  Cuv.  and  Val. 

xiv,  t.  404  (not  description)  ;  Jerdon,  M.  J.  L.  and  Sc.  1851,  p.  135;  Bleeker,  Beng.  en  Hmd.  p.  .34. 

Scams  mastax,  Rupp.  Atl.  Fish.  p.  80,  t.  ssi,  f  2,  and  N.  W.  Fische,  p.  28  ;  Cuv.  and  Val.  xiv,  p.  246  ; 
Bleeker,  Batav.  Nov.  Nat.  T.  Ned.  Ind.  yi,  p.  299. 

Scarus  Buppellii,  Cuv.  and  Val.  xiv,  p.  259. 
Scarus  cyanurus,  Cuv.  and  Val.  xiv,  p.  261. 
Scarus  latus,  (Ehrenb.)  Cuv.  and  Val.  xiv,  p.  245. 

.''  Scarus  longiceps,  Cuv.  and  Val.  xiv,  p.  241. 
Petronason  longicauda,  Swainson,  Fishes,  ii,  p.  226. 
Pseudoscarus  mastax,  Bleeker,  Atl.  Ich.  i,  p.  36,  t.  x,  f.  1. 

Pseudosca/rus  harid,  Giinther,  Catal.  iv,  p.  220 ;  Klunz.  Verb.  z.  b.  Ges.  Wien,  1861,  p.  5bl. 

B.  V,  D.  ̂ L,  p.  15,  V.  1/5,  A.  f,  C.  13,  L.  1.  25,  Vert.  11/13. 

Length  of  head  4  to  4^  of  caudal  4  to  5,  height  of  body  4  in  the  total  length.  Eyes— situated  in  about 
the  middle  of  the  length  of  head,  and  about  4  diameters  from  the  end  of  the  snout,  which  is  produced  : 

upper  lip  broad.  Teeth— a,  pointed  one  at  the  angle.  jPm.s— anterior  dorsal  spines  not  so  high  as  the 

succeeding  ones  :  caudal  lobes  much  produced  in  adult  specimens.  Scales— three  rows  on  the  cheeks,  none 

on  the  lower  preopercular  limb.  Coto(t?-s— olive-green,  with  two  red  streaks  passing  from  the  forehead  through 

the  eye  :  lips  red,  and  forming  a  narrow  red  band  that  passes  towards  the  base  of  the  pectoral  fin  :  scales  on 

body  with  a  bluish  basal  spot  and  red  margin.  Dorsal  and  anal  fins  reddish  edged  with  blue,  and  having 

several  rows  of  blue  or  green  spots.  Upper  rays  of  pectoral  and  outer  ones  of  caudal  blue,  sometimes  two 

vertical  blue  lines  on  the  caudal.     There  may  also  be  blue  spots  on  the  side  above  the  vent. 

Hahitat.—'Red  Sea,  east  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago. 

3  G  2 
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2.    Pseudoscarus  chrysopoma,  Plate  LXXXIX,  fig.  2. 

Scarus  Qmyi,  pt.  Cuv.  and  Val.  xiv.  p.  273. 
6'a(rM.s  c7tr?/so»o»w.s,  Bleeker,  Labr.  p.  53.  -,.,,xi-        ,^   l       ■■  h  o 

Pseudoscarus  viridis,  Bleeker  (not  Bloch),_  Scar.  p.  240,  and  Atl.  Icli.  i,  p.  45,  t.  xvii,  f.  3. 

Pseudoscarus  chrysopoma,  Gunther,  Catal.  iv,  p.  221. 

B.  Y,  D.  ■^,  P.  14,  V.  1/5,  A.  I,  C.  13,  L.  1.  25. 

Length  of  head  3f  to  3J,  of  caudal  8i  to  81,  height  of  body  3^  to  3i  in  t
he  total  length  Eyes-- 

diameter  51  to  6  in  the  length  of  head,  2i  diameters  from  the  end  of  snout,  and  2  apa
rt  Upper  hp  broad 

Teeth-ed^e^  crennlated,  a  pointed  tooth  at  the  angle.  Fms-dovsa.1  spines  sub
equal  m  length :  caudal 

truncated,  the  angles  being  slightly  produced  in  adults.  ,SV-a,/es-three  rows
  of  scales  on  the  cheeks,  the 

inferior  of  which  cover  the  lower  limb  of  the  preopercle,  the  centre  row  consists  o
f  five  scales.  6oZo«rs-green. 

Upper  lip  with  one,  lower  with  two  cross  bands,  passing  into  a  subtriangular  spot  be
tween  the  eye  and  the  angle 

of  the  mouth  :  three  short  lines  radiate  from  the  eye.  Scales  with  a  reddish  marg
in.  Dorsal  and  anal  fins 

rosy,  with  a  narrow  band  along  their  bases,  and  green  margins :  caudal  green. 
Eahitat.—SesiS  of  India  and  Malay  Archipelago. 

3.    Pseudoscarus  ghobbam. 

Scarus  gJwbham,   Forsk.    p.   28  ;    Gmel.    Linn.    1281 ;    Cuv.    and   Val.    xiv,   p.    216    (not   Riipp.  Atl. 
Fische,  p.  78).  ^  -,  -rr  ,     •  oo- 

Scarus  maculosus,  Lacep.  iv,  pp.  5,  21,  pi.  50,  f.  3  ;  Cuv.  and  Val.  xiv,  p.  -oo. 
ScarMS  (7M«ates,  (Sonnerat.)  Bl.  Schn.  p.  294.  -,  ̂r  ,       •  oo,-     n     ̂        nti         oqq 

Scarus  psiti<^c'cs,  Riipp.  Atl.  Fische,  p.   77,  t.  xx,  f.  1  ;  Cuv.  and  Val.  xiv,  p.  22b  ;  Cantor,  Ca
tal.  p.  239; 

Bleeker,  Batav.  p.  495  (not  (Sc«mw;23«('«(xcMs,  Forsk.  p.  29). 
Scarus  pepo,  Bennett,  Fish.  Ceylon,  p.  28,  pi.  xxviii ;  Bleeker,  Beng.  en  Hind.  p.  o4.  ,      . ,    „      , 

Scarus  harid,  Cuv.  and  Val.  xiv,  p.  247  (not  pi.  404);  Bleeker,  Labr.  p.  48  (not  Scarus  h
and,  Forsk. 

p.  30). 
Scarus  pyrrhostethus,  Richards.  Ich.  China,  p.  2b2. 

Scarus  haridoides,  Bleeker,  e-a  STpec. -p.  lOi.  ,    .   ,    -r  ,     .         ,o    i.    •      c   ̂      n-    n.        n  *.  i    • 
Pseudoscarus  pyrrhostethus,  Bleeker,  Scar.  p.  239,  and  Atl.  Ich.  i,  p.  42,  t.  ix,  f .  1 ;  Gunther,  Catal.

  iv, 
p.  223;  Kner,  Novara  Fische,  p.  260.  ,o  .l   •     £  o 

Pseudoscarus  Gantori,  Bleeker,  Scar.  pp.  12,  13,  and  Atl.  Ich.  i,  p.  43,  t.  ix,  t.  2. 

Pseudoscarus  ghobbam,  (not  Giinther,  Catal.  iv,  p.  230),  Klunz.  Verb,  z  b.  Ges.  Wien,  18/1, 
 p.  5b3. 

Pseudoscarus  maculosus,  Giinther,  Catal.  iv,  p.  223,  and  Fish.  Zanz.  p.  lOo. 

B.  V,  D.  ̂ ,  P.  15,  V.  1/5,  A.  I,  C.  13,  L.  1.  25. 

LencTth  of  head  3|.  to  4,  of  caudal  8  to  9,  height  of  body  S\  to  3^  in  the  total  length.  %e«
— diameter 

5  to  54-  in  the  length  of  head,  and  2  diameters  from  the  end  of  the  snout.  Upper  lip  bro
ad.  Teeth— rather 

small  crenulated  on  their  edges,  none  at  the  angle  in  the  young,  but  said  to  be  sometimes  p
resent  m  the  adult. 

J^/h,- dorsal  spines  subequal  in  length.  Caudal  truncated,  with  the  outer  rays  somewhat  p
roduced  m  the 

adult  Srales—two  rows  on  the  cheeks,  and  two  scales  on  the  lower  limb  of  the  preoper
cle,  the  central 

row  consistino-  of  five  scales.  Colours— head  reddish  :  jaws  whitish  :  a  blue  cross  band  on  the  lips  ; 
 a  curved 

blue  streak  from  the  angle  of  the  mouth  to  below  the  eye  :  scales  on  the  body  with  blue  e
dges  :  vertical  fins 

red,  with  blue  bases  and  margins :  caudal  sometimes  with  blue   spots,  and  occasionally  they  are  also  present 
on  the  dorsal.  ,     , ,  ,        ,     ,  .     , 

nabltat.—ned  Sea,  east  coast  of  Africa,  seas  of  India,  to  the  Malay  Archipelago. 

4.    Pseudoscarus  seruginosus,  Plate  LXXXIX,  fig.  3. 

Scarus  crruginosus,  Cuv.  and  Val.  xiv,  p.  257;  Bleeker,  Labr.  p.  58. 
Scarus  Ucerta,  Cuv.  and  Val.  xiv,  p.  217  ;  Bleeker,  Beng.  en  Hmd   p.  54.  ^  ̂   ,    .  ooo     ir 

Pseudoscarus  ceruginosus,  Bleeker,  Atl.  Ich.  i,  p.  40,  t.  xvii,  fig.  2 ;  Gunther,  Catal.  iv,  p.  229  :  Kn
er, 

Novara  Fische,  p.  261. 

B.  V,  I).  T%,  P.  14,  V.  1/5,  A.  f,  C.  13,  L.  1.  25. 

Lenn-th  of  head  3^  to  3|,  of  caudal  8h,  height  of  body  3^  to  Sf  in  the  total  length  Eyes— diaineter  4| 

to  5  in  the  lenoth  of  head.  If  to  2  diameters  from  end  of  snout,  and  1  to  1^-  apart.  Upper  lip
  broad  and 

double  in  its  whole  extent.  Teeth— in  jaws  of  moderate  size,  some  have,  others  are  destitute  of 
 a  small  pointed 

one  at  the  an-le  of  the  upper  jaw.  J'ui^— anterior  dorsal  spine  rather  shorter  than  the
  succeeding  ones. 

Caudal  truncated.  Scales— t^yo  rows  on  the  cheeks,  the  second  of  which  contains  five  or  six
  scales  whilst  two 

more  scales  exist  on  the  lower  preopercular  limb.  Cofo««— olivaceous,  with  three  longitudi
nal  sdvery  bauds 

alone  the  abdomen  below  the  pectoral  fin.  „...-,  i         -i  • 

Habitat.— Madras  (from  which  locality  there  is  a  specimen  at  Pans),  Andamans  where  it  is  common,
  to 

the  Malay  Archipelago  and  beyond. 

to 
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5.    Pseudoscarus  rivulatus,  Plate  LXXXVII,  fig.  6. 

Labrus  sahnee  moia,  Russell,  Fish.  Vizag.  ii,  p.  14,  t.  cxix. 
Scarus  fasciatus,  Cuv.  and  Val.  xiv,  p.  222. 
Scarus  rivulatus,  (Kuhl.  and  v.  Hass.)  Cuv.  and  Val.  xiv,  p.  223. 
Scarus  Russellii,  Cuv.  and  Val.  xiv,  p.  2.34 ;  Bleeker,  Beng.  en  Hind.  p.  54. 
Scarus  rivulatoides,  and  mic.rorjnatlms,  Bleeker,  Labr.  pp.  5.5,  and  56. 
Pseudoscarus  rivulatus,  Bleeker,  Scar.  p.  240,  and  Atl.  Ich.  i,  p.  44,  t.  ix,  f.  3 ;  Giinther,  Catal. 

iv,  p.  222. 
Pseudoscarus  Russellii,  Day,  Proc.  Zool.  Soc.  18G8,  p.  154. 

B.  V,  D.  JL,  P.  14-15,  V.  1/5,  A.  f,  C.  13,  L.  1.  25. 

Length  of  head  3|,  of  caudal  7i,  height  of  body  3^  in  the  total  length.  Eyes — diameter  6  in  length  of 
head,  2  diameters  from  end  of  snout  and  also  apart,  tipper  lip  bi-oad.  Teeth — each  jaw  with  2  small  ones  at 
the  corner.*  Fins — the  anterior  dorsal  spines  rather  shorter  than  the  succeeding  ones :  caudal  rather 
truncated.  Scales — two  rows  on  the  cheeks,  and  two  scales  on  the  lower  limb  of  the  preopercle,  the  lower  row 
on  the  cheek  con,sisting  of  six  scales.  Colours — green,  each  scale  with  a  reddish  base.  Snout  and  cheeks  with 
numerous  undulating  green  lines,  its  ground  colour  reddish.  A  narrow  green  band  along  the  base  and  edge  of 
the  dorsal  fin,  with  an  intermediate  row  of  spots  :  anal  green,  becoming  lighter  towards  its  margin,  which  is 
edged  with  dark  green  :  caudal  with  green  spots.  The  specimen  figured,  variety  BusseUii,  was  sea  green, 
each  scale,  except  those  on  the  chest,  having  a  semilunar  reddish  base  equal  to  about  half  its  width :  the  scales 

between  the  bases  of  the  ventral  and  anal  tins  reddish  :  bead  rosy  :  a  few  short  blue  lines  radiate  ft-om  the  lower 
edge  of  the  orbit :  anteriorly  one  passes  to  the  upper  edge  of  the  lip,  which  it  skirts  :  another  goes  to  its  lower 
margin,  which  it  encircles.  Dorsal  fin  reddish,  superiorly  edged  with  light  blue  ,  a  row  of  green  spots  along  its 
centre,  and  another  at  its  base  :  caudal  reddish,  with  four  or  five  vertical  bluish-green  bands  :  anal  similar  to 
dorsal :  pectoral  and  ventral  reddish,  the  outer  ray  being  blue  :  eyes  hazel. 

Habitat. — East  coast  of  Africa,  through  the  seas  of  India  to  the  Malay  Archipelago  and  beyond.  The  figure 
is  from  a  stufled  specimen  (a  female,  18  inches  long)  captured  at  Madras,  July  12th,  1868. 

6.     Pseudoscarus  erythrodon. 
Scarus  erythrodon,  Cuv.  and  Val.  xiv,  p.  255. 
Pseudoscarus  Sumbawensis,  Bleeker,  Scar.  p.  242,  and  Atl.  Ich.  i,  p.  47,  t.  xv,  f.  4 ;  Giinther,  Catal. 

iv,  p.  232. 
Pseudoscarus  erythrodon,  Giinther,  Fish.  Zanzibar,  p.  107. 

B.  V,  D.  -f^,  P.  15,  V.  1/5,  A.  I,  C.  13,  L.  1.  25. 

Length  of  head  3f,  of  caudal  8,  height  of  body  3j  to  3^^  in  the  total  length.  Eyes — diameter  4i  to  5^ 
in  the  length  of  the  head,  1^-  to  2  diameters  from  the  end  of  snout,  and  1-^  apart.  Upper  lip  broad.  Teeth — 
free  margins  with  crenulated  edges,  and  in  tiie  adult  a  conical  tooth  at  the  angle.  Fins — dorsal  spines  subeqvial 
in  length.  Caudal  rounded.  Scales — two  rows  on  the  cheeks,  the  lower  of  which  is  not  extended  over  the 
lower  limb  of  the  preopercle.  Colours — of  a  purplish  brown,  the  edges  of  each  scale  being  darker  than  their 
centres,  the  large  scales  covering  the  first  2/3  of  the  caudal  fin  dull  yellowish,  a  violet  tint  in  the  thoracic  region 
where  the  centres  of  some  of  the  scales  are  of  a  light  colour.  Snout  greenish-yellow.  Vertical  fins  brown,  the 
dorsal  with  a  narrow  black  outer  margin.     Pectoral  transparent. 

Habitat. — East  coast  of  Africa,  Andamans  to  the  Malay  Archipelago.  One  specimen  2'7  inches  long  was taken  at  Port  Blair. 
7.    Pseudoscarus  sordidus. 

Scarus  sordidus,  Forsk.  p.  30  ;  Gmel.  Linn.  p.  1281. 
Scarus  nigricans  (Ehrenb.)  Cuv.  and  Val.  xiv.  p.  213. 
Scarus  mentalis,  (Ehrenb.)  Cuv.  and  Val.  xiv,  p.  234. 
Scarus  Troschelli,  Bleeker,  Batav.  p.  498. 
Pseudoscarus  Troschelli,  Bleeker,  Atl.  Ich.  i,  p.  25,  t.  vii,  f.  2  ;  Giinther,  Catal.  iv,  p.  237,  and  Fish.  Zanz. 

p.  168,  pi.  xiv,  f.  1,  3,  (?  2). 
Pseudoscarus  sordidus,  Klunz.  Verb.  z.  b.  Ges.  Wien,  1871,  p.  568. 

B.  V,  D.  tV,  P-  15,  V.  1/5,  A.  |,  C.  13,  L.  1.  25. 

Length  of  head  3\  to  3|,  of  caudal  8  to  9,  height  of  body  3j  to  Sj-  in  the  total  length.  Eyes — from  6  to 
8  diameters  in  the  length  of  head,  2i  to  3  diameters  from  end  of  snout  and  2  apart.  Jaws  strong.  Lips  very 
narrow.  Teeth — strong  with  their  edges  crenulated,  the  upper  jaw  with  a  pointed  tooth  at  the  angle.  Fins — 
dorsal  spines  subequal  in  length,  caudal  truncated  or  slightly  emarginato,  and  with  its  outer  rays  a  little 
produced  in  adults.  Scales — only  2  rows  on  the  cheeks,  none  on  the  lower  limb  of  preopercle.  Colours — in 
different  specimens  difler  widely,  being  pink,  green  or  brown,  and  variously  marked.  Some  have  green  lips  and 
horizontal  red  marks  across  the  cheeks,  and  the  dorsal  and  anal  fins  may  be  with  or  without  a  central  horizontal 
band  or  row  of  spots. 

Habitat. — Red  Sea,  East  coast  of  Africa,  seas  of  India  to  the  Malay  Archipelago. 

•  In  the  specimen  figured,  Fsewloscarus  RvjiselUi,  and  also  in  two  others  in  my  collection  I  find  uo  teeth  at  the  angle  of the  mouth. 
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Family,  XLII— CHROMIDES,  Muller. 
Branchiostegals  five  or  six  :  pseudobranchisB  absent.  Gills  four.  Body  oblong  or  elevated.  Small  teeth 

in  jaws,  none  on  palate :  inferior  pharyngeal  bones  triangular  with  a  median  longitudinal  suture.  Dorsal 
fin  single,  the  spinous  portion  being  usually  of  greater  extent  than  the  soft :  anal  with  three  or  more  spines, 
its  soft  portion  similar  to  that  of  the  dorsal  Ventrals  thoracic  with  one  spine  .and  five  rays.  Scales 
generally  ctenoid.  Lateral-line  more  or  less  interrupted.  Air-vessel  present.  Pyloric  appendages,  when 
present,  few. 

Amongst  the  many  genera  into  which  this  family  of  freshwater  fishes  is  divided  only  one  (JEtroj^lus)  has 
been  discovered  in  India,  the  remainder  being  from  Tropical  Africa,  and  America. 

SYNOPSIS  OF  INDIVIDUAL  SPECIES. 

1.  Etroplus.    Body  elevated.     Spinous  portion  of  dorsal  fin  more  developed  than  the  soft.    Teeth  lobate. 
Western  and  Coromandel  coasts  of  India,  also  Ceylon. 

Genus,  1 — Eteoplus,  Cwv.  and  Vol. 
Psettdetroplus,  Bleeker. 

Branchiostegals  six  :  pseudobrancliiw,  present.  Body  elevated  and  compressed.  JEyes  lateral.  Cleft  of  mouth 
small.  Teeth  in  two  rows  (or  even  three)  in  the  jaivs,  compressed  and  lobate  at  their  summits.  A  sinc/le  dorsal,  the 
spinous  portion  being  of  greater  extent  (17-22)  than  the  rayed  (6-15);  anal  spines  more  numerous  (12-16)  than 
the  rays  (6-12).  Scales  very  slightly  ctenoid,  of  moderate  size,  and  extended  on  to  the  bases  of  the  soft  dorsal  and 
anal  fins.  Lateral-line  interrupted  or  abruptly  ceasing.  Air-vessel  present,  large  and  simple.  Pyloric  appendages 
absent. 

Geographical  distrihdion. — The  fishes  of  this  genus  are  found  from  South  Canara,  southwards  along  the 
Malabar  coast,  in  Ceylon,  along  the  Coromandel  coast  as  high  as  the  southern  portion  of  Orissa,  whilst  inland 
I  have  obtained  them  from  Arcot.  The  E.  Surutensis  has  the  most  extensive  range,  occupying  the  whole  of  the 
region  adverted  to,  except  inland,  as  it  rarely  exists  many  miles  from  the  sea,  but  I  have  taken  a  few  specimens 
at  Vithry  in  the  Wynaad,  showing  that  it  may  be  found  in  an  elevated  locality  :  it  extends  its  range  into  brackish 
or  even  saline  water.  The  E.  Ganarensis  appears  to  be  locally  confined  to  Canara  ;  whilst  the  E.  maculatns 
extends  throughout  the  region  inhabited  by  the  E.  Ganarensis  and  E.  Stiratensis,  except  that  it  is  not  found  in 
Orissa,  whilst  in  Madras  its  range  cover.s  many  miles  inland.  This  genus  does  not  approach  any  known  Slalayan 
one,  but  is  intimately  connected  with  a  new  genus  (Paretroplus)  of  freshwater  fishes,  that  Dr.  Bleeker  has 
recently  discovered  amongst  some  received  from  Madagascar,  (see  Fish.  Madagascar,  p.  13,  t.  iv,  f.  3.) 

SYNOPSIS   OP   SPECIES. 

1.  Etroplns  Canarensis.  D.^^^^",  A.  ̂ %'\^.  L.  1.  30-31.  Yellowish  with  eight  slate  coloured,  dark, vertical  bands.     South  Canara  in  fresh  water. 

2.  Etroplus  maculaius.  D.  '^-IfS)  A.  'fr^^,  L.  1.  35.  From  one  to  three  dark  blotches  along  the  sides. 
Each  scale  with  a  golden  central  spot.  Fresh  waters  along  the  coasts  of  South  Canara,  ilalabar,  Ceylon,  and 
Madras,  whilst  inland  it  is  taken  at  least  as  far  as  Arcot. 

3.  Etroplus  Suratensis.  D.  y-JI-J-f ,  A.  xfly-i-,  L.  1.  35-  40.  Eight  vertical  dark  bands,  each  scale  on  the 
body  with  a  white  central  spot.  Fresh  waters  and  estuaries  along  the  coast  of  South  Canara,  Malabar,  Ceylon, 
and  Madras  to  Orissa,  on  the  Malabar  coast  it  extends  inland  to  the  Wynaad. 

1.    Etroplus  Canarensis,  Plate  LXXXIX,  fig.  6. 

B.  vi,  D.  "i^S  P.  15,  V.  1/5,  A.  iA:i6^  c.  16,  L.  1.  30-31,  L.  tr.  5|/16. 
Length  of  head  3|  to  3|,  of  caudal  4  to  4|-,  height  of  body  2j  to  2^  in  the  total  length.  Eyes — 

diameter  3  to  3|  in  the  length  of  head,  1  diameter  from  end  of  snout  and  also  apart.  Teeth — very  distinctly 
lobate  on  either  side.  Fins — dorsal  spines  moderately  strong,  increasing  in  length  to  the  fifth,  from  whence 
they  continue  of  about  equal  length.     Soft  dorsal  and  caudal  pointed  :  pectoral  reaching  to  above  fourth  or 
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fifth  anal  spines? :  caudal  emarginate.  Scales — very  finely  ctenoid,  or  more  scolloped  at  their  edges.  Lateral- 

ll,ie — continued  for  about  15  to  25  scales,  when  it  either  ceases  or  only  exists  as  small  open  holes.  Colours — 

yellowish-bufi'  with  about  8  vertical,  blackish,  slate-coloured  bands,  each  scale  being  darkest  at  its  base,  and 
some  having  a  light  central  yeUow  spot.  Dorsal  and  caudal  dirty  greenish  :  pectoral  yellow,  with  a  black 
base  :  ventral  and  anal  black. 

Habitat. — South  Canara,  attaining  at  least  4^  inches  in  length. 

2.     Etroplus  maculatus,  Plate  LXXXIX,  fig.  4. 

Chwtodon  maculatus,  Bloch,  t.  427,  f.  2  ;  Bl.  Schn.  p.  228. 
Glypkisodon  kakaitsel,  Lacep.  iv,  p.  643. 
Etroplus  maculatus,  Cuv.  and  Val.  v,  p.  489. 
Etroplus  cortwhi,  Cuv.  and  Val.  v,  p.  491,  and  OlypJiisodon  kor^lsc^li,  pi.  136  ;  Jerdon,  Madras  Journal,  xv, 

p.  142 ;  Bleeker,  Beng.  en  Hind.  p.  52. 
Etroplus  maculatus,  Bleeker,  Beng.  en  Hind.  p.  52 ;  Giinther,  Catal.  iv,  p.  266 ;  Kner,  Novara  Fische, 

p.  263  ;  Day,  Fishes  of  Malabar,  p.  162. 

Pullattay,  Mai. ;  Ballia,  Singalese  (Boake)  ;  Booralcas  and  Chella  kassu,  Tamil. 

B.  vi,  D.  i|:f^,  P.  14,  V.  1/5,  A.  "friS  C.  16,  L.  1.  35,  L.  tr.  6/19,  Vert.  15/13. 

Length  of  head  3^  to  3f,  of  caudal  4  to  41,  height  of  body  2^  to  2^-  in  the  total  length.  iJ;/es— diameter 
3  in  length  of  head,  rather  above  1  diameter  from  end  of  snout  and  1  apart.  Profile  rises  abruptly  to  the 
dorsal,  and  is  slightly  concave  between  the  snout  and  the  upper  margin  of  the  orbit :  lower  profile  not  quite  so 

convex  as  the  upper.  Lower  jaw  rather  the  longer  :  the  maxilla  extends  two-thirds  of  the  distance  to  the 
orbit.  Teei/t— trilobate  but  not  quite  touching  one  another.  Fins — dorsal  spines  strong  and  occupying  eleyen- 
fom-teenths  of  the  entire  fin ;  interspinous  membrane  deeply  notched  and  longer  than  the  spines  :  anal  spines 
strong,  and  occupying  seven-tenths  of  the  base  of  the  entire  fin,  the  rays  are  the  same  as  in  the  dorsal.  Caudal 

lunated.  Scales — scarcely  ctenoid.  Co?oMrs— yellowish,  with  a  greenish  back,  and  about  seventeen  horizontal 

lines  of  deep  golden  spots :  occasionally  there  are  a  few  along  the  dorsal  fin,  the  back,  and  the  abdomen,  also  on 
the  anal.  Between  the  dorsal  spines  and  rays  there  are  more  spots,  some  being  brown,  and  others  yellow. 
Along  the  lateral-line  there  are  three  black  finger-marks,  the  central  being  the  largest,  and  darkest :  ventral 
and  anal  fins  stained  with  deep  black.  In  specimens  procured  between  January  and  May  there  is  occasionally 
a  reddish  tinge  at  the  extremity  of  the  caudal  fin,  and  a  leaden  or  violet  hue  over  the  body,  whilst  the  number 
of  golden  spots  seems  to  have  decreased. 

In  South  Canara,  the  highest  point  on  the  Western  coast  where  I  have  obtained  this  species,  the  formula 

of  the  fin  rays  was  as  a  rule,  D.  ̂   V"-  -A-  '  V°-  -^-t  Madras  the  formula  was  usually  D.  ̂ 'M,  A.  ̂   V."- 
Common  along  the  coasts  in  every  paddy  field,  tank,  or  piece  of  fresh  water,  and  even  occasionally  found  in 

back-waters.  Specimens  have  been  received  from  Arcot,  showing  that  it  exists  some  distance  inland.  It  is  eaten 

by  the  natives,  but  as  it  rarely,  if  ever,  exceeds  three  inches  in  length,  it  is  not  employed  as  food  by  Europeans. 

Dr.  Jerdon  observes,  "  the  eggs  are  not  very  numerous  and  are  deposited  in  the  mud  at  the  bottom  of  the  stream, 
and  when  hatched  both  parents  guard  their  young  for  many  days,  vigorously  attacking  any  large  fish  that  pass 

near  them."  This  species  does  not  live  long  after  its  removal  from  water,  and  is  therefore  transported  with 
some  difiiculty.  It  is  very  pretty  in  an  aquarium,  but  exceedingly  pugnacious,  turning  at  times  almost  black 
with  passion,  and  vigorously  biting  the  nearest  fish.     It  readily  takes  a  worm  as  a  bait. 

Habitat. — Fresh  waters  along  the  coasts  of  Madras,  and  from  South  Canara  along  Malabar,  and  also  found 
in  Ceylon.     It  is  captured  at  least  sixty  or  eighty  miles  inland. 

3.    Etroplus  Suratensis,  Plate  LXXXIX,  fig.  6. 

Chxtodon  Suratensis,  Bloch,  t.  217  ;  Lacejj.  iv,  p.  461. 
Chcetodon  caris,  Ham.  Buch.  pp.  125,  372. 
Etroplus  meleagris,  Cuv.  and  Val.  v,  p.  486 ;  Bleeker,  Beng.  en  Hind,  p.  52. 
Etroplus  maculatus,  Jerdon,  Madras  Journ.  xv,  p.  142. 
Etroplus  suratensis,  Giinther,  Catal.  iv,  p.  266  ;  Kner.  Novara  Fische,  p.  264  ;  Day,  Fishes  of  Malabar, 

p.  161. 
Earssar  and  Pillinchan,  Tarn. ;  Pitul-kas,  Hind. ;  Cashi-mara,  Telinga,  (Jerdon)  ;  Cundahla,  Oonah  ; 

Corallia,  Singalese  {Boake). 

B.  vi,  D.  J-|:l|,  P-  1^,  V.  1/5,  A.  Jf:||,  C.  16,  L.  1.  35-40,  L.  tr.  5-^/17. 

Length  of  head  4,  of  caudal  about  4,  height  of  body  2^  in  the  total  length,  Byes— diameter  from  1/3 
to  1/4  of  length  of  head,  nearly  2  diameters  apart.  Profile  rises  abruptly  to  the  base  of  the  dorsal :  lower  profile 
not  quite  so  rounded  as  the  upper.  The  maxilla  extends  more  than  half  way  to  below  the  orbit :  the  lower  jaw 

slightly  the  longer.  Teeth — in  a  single  row  in  each  jaw,  compressed,  and  with  a  small  lobe  on  each  side,  whilst 
posterior  to  them  in  both  jaws  are  one  or  two  rows  very  much  smaller,  but  of  the  same  description  and  separated 

by  a  short  interspace  from  the  outer  row.  Fins — dorsal  spines  strong,  the  spinous  portion  occupying  seven- 
tenths  of  the  length  of  the  base  of  the  fin  :  the  interspinous  membrane  deeply  notched  and  longer  than  the 
spines  :  the  foui'th  or  fifth  rays  the  longest,  the  last  the  shortest,  being  not  quite  a  fourth  of  the  length  of  the 
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longest  ray :  the  anal  spines  occupy  seven-tentts  of  the  length  of  the  base  of  the  fin,  and  both  spines  and  rays 

are  the  same  as  in  the  dorsal.  Caudal  slightly  emarginate.  Scales— very  slightly  ctenoid,  extended  on  to  the 

caudal  and  along  the  base  of  the  dorsal  and  anal  fins.  Lateral-Une—m  upper  fourth  of  body,  extending 

from  sixteen  to  eighteen  scales,  and  ceasing  opposite  the  twelfth  or  fourteenth  dorsal  spine,  or  else  continued  for 

about  six  scales  further  in  the  form  of  a  small  round  hole  in  each  scale.  Colours— oi  a  light  green,  -svith  eight 

vertical  bands,  the  first  passes  over  the  occiput,  the  last  across  the  base  of  the  caudal,  and  the  other  six  are 

intermediate.  '  Most  of  the  scales  above  the  lateral-line  have  a  central  white  pearly  spot,  whilst  there  are  some 
irreo-ular  black  spots  over  the  abdomen.  The  dorsal,  caudal,  ventral  and  anal  are  of  a  dark  leaden  colour,  the 

pectoral  yellowish,  with  a  jet  black  base.  Specimens  from  the  salt  water  are  of  a  deep  purple  colour,  the  bands 

ahnost  black,  and  the  white  spots  consequently  more  distinct.  During  the  monsoon  time  the  colours  of  this 

fish  are  most'  beautiful,  the  eight  vertical  bands  are  more  distinctly  marked,  the  abdomen  is  nearly  white,  the 
back  of  a  deep  green,  and  the  round  white  spot  gleams  on  every  scale  like  a  small  pearl.  Very  young  fish  have 

a  large  black  ocellus,  surrounded  by  a  white  margin,  extending  from  the  foui-th  to  the  tenth  soft  rays  of  the 

Very  common  in  the  pieces  of  fresh  water  along  the  coasts  of  Malabar  and  Coromandel  as  high  as 

Orissa.  It  is  excellent  eating,  especially  when  of  a  large  size,  and  grows  to  upwards  of  a  foot  in  length.  It  takes 

a  bait  freely  but  is  not  so  easily  captured  in  a  net,  as  it  buries  itself  in  the  mud  or  dives  beneath  the  ne
t. 

This  fish  termed  "  E tropins- ,"  by  Jerdon  (M.  J.  L.  and  Sc.  18.51,  p.  133)  is  this  species,  the  figure  is 

amono-st  Sir  W.  Elliot's  collection  of  drawings,  marked  "  Kallu  sella  kas,"  and  also  Etrophis  maculatus  showing 

Jerdo'n's  mistake  in  his  F.  W.  Fishes,  where  he  terms  E.  Suratensis,  E.  maculaUts. 
JIahitat.   Fresh  and  brackish  waters  along  the  coasts  of  Ceylon  and  India,  as  far  as  Orissa.     Bloch 

named  his  fish  received  from  the  missionaiy  John,  Suratensis,  on  the  supposition  that  it  came  from  Surat.  _  It 

does  not  appear  however  to  be  found  in  that  locahty,  and  more  probably  John  obtained  it  at  his  stati
on 

of  Tranquebar  where  it  is  common.  I  have  taken  it  inland  in  the  Wynaad.  The  specimen  figured  is  /'S inches  in  length. 
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Order,  II— ANACANTHINI. 

All  the  rays  of  the  vertical  and  ventral  fins  articulated,  the  latter,  when  present,  being  jugular  or 
thoracic.    Air-vessel,  if  existing,  not  having  a  pneumatic  duct. 

The  order  of  spineless  fishes,  or  the  Anacanthmini,  has  been  divided  into  sub-orders. 

A.  Anaeanthini  gadoidei,  the  two  sides  of  the  head  symmetrical. 
B.  Anaeanthini ^leuronectoidei,  the  two  sides  oi  the  head  apjjarently  unsymmetrical. 

SYNOPSIS  OF  FAMILIES. 

A.  Anaeanthini  gadoidei. 

I.  Gadidm.  GiU-openings  wide,  the  membranes  not  attached  to  the  isthmus.  Ventral  with  several 
rays,  or  if  only  one,  the  first  dorsal  fin  in  two  portions.  Caudal  free,  or  if  united  to  vertical  fins,  the  first 
dorsal  in  two  portions.     Rays  of  second  dorsal  well  developed. 

II.  Ophidiidai.  Gill  openings  wide,  gill  membranes  not  attached  to  the  isthmus.  Ventral  when  present 
rudimentary  and  jugular.     No  separate  portion  of  first  dorsal  fin  :  caudal  usually  united  to  vertical  fin. 

A.  Anaeanthini  gadoidei. 

Family,  I— GADID^,*  Cuv. 

Gadoidei,  pt.  Cuv. 

Pseudobranchiae,  v?hen  present,  glandular  and  rudimentary.  Body  more  or  less  elongated.  GiU- 
openings  wide  :  gill  membranes,  as  a  rule,  not  being  attached  to  the  isthmus.  From  one  to  three  dorsal  fins, 
occupying  nearly  the  entire  length  of  the  back,  the  rays  of  the  last  being  well  developed  :  one  or  two  anal 
fins  :  caudal  usually  free,  but  sometimes  united  to  the  dorsal  and  anal.  The  dorsal  with  a  separate  anterior 
portion.  Ventrals  jugular,  consisting  of  several  rays,  or  should  they  be  reduced  to  a  filament,  the  dorsal  fin 
is  divided  into  two.  Scales  cycloid,  of  moderate  or  small  size.  Air-vessel  and  pyloric  appendages  usually 
present. 

Genriraphical  distrihution. — The  fishes  of  this  family  are  mostly  confined  to  the  sea,  and  as  a  rule,  of  the 
Arctic  and  temperate  regions.  The  aberrant  form  Bregmaceros  appears  to  be  their  sole  representative  in  India. 
Recently  (Nov.  1871)  Dr.  Giinther  has  described  a  fish  from  Manado  (Proc.  Zool.  Soc.  1871,  p.  669)  as 

Pseudophjcis  peregrinus,  observing  that  it  lives  at  great  depths,  and  "  the  discovery  of  this  fish  is  of  the 
greatest  interest,  inasmuch  as  it  is  the  first  instance  of  a  true  Gadoid  being  found  in  the  East  Indian 

Archipelago,  Bregmaceros  being  a  much  less  typical  form  of  this  family." 
SYNOPSIS  OF  SINGLE  GENUS. 

1.  Bregmaceros.     Body  fusiform.     Two  dorsals,  the  first  consisting  of  an  occipital  ray  :  the  second  and 
the  anal  having  each  a  dwarfed  central  portion.     Seas  of  India  to  the  Philippines. 

Genus,  1 — Bregmaceros,  Thompson. 
Calloptiluni,  Richardson  ;  Asthenurus,  Tickell. 

Branchiostegals  seven  :  pseudohranchice  absent.'^  Body  fusiform,  posteriorly  compressed.  Gill-openings  very 
tvide,  the  menihranes  being  separated  nearly  to  the  chin,  and  not  attached  to  the  isthmus.  Eyes  lateral.  Mouth 
anterior  and  oblique.     Teeth  in  jaics  minute  and  moveable,  also  on  vomer,  none  on  palate.     Two  dorsal  fins,  the 

*  Sars  observed  (Ann.  and  Mag.  Nat.  Hist.  1868,  ii,  p.  389)  that  Codfish  deposit  their  ova  on  the  surface  of  the  water,  where, 
having  floated  for  sixteen  days,  the  embryo  leaves  the  ovum, 

■f  Present  in  genus  Bathymaster.  Cope. 3   H 
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anterior  consisting  of  an  elongated  ray  arising  from  the  occiimt :  the  second  and  the  anal  having  each  a  central 

dwarfed  portion  almost  forming  a  distinct  fin.  Ventrals  jugular,  cmisisting  of  five  or  six  rays,  the  outer  of  which  are 

elongated.  Scales  cycloid,  of  moderate  size.  Lateral-line  continuous.  Air-vessel  present.  Pyloric  appendages  few. 

Geographical  distrihution. — These  small  fishes  appear  to  inhabit  the  coasts  and  estuaries  of  India,  China, 
and  the  Philippines  to  New  Zealand. 

SYNOPSIS  OF  SPECIES. 

1.  Bregmaceros  atripinnis.  D.  1/20  +  XV  +  22,  A.  22  +  10  +  26,  L.  1.  70,  L.  tr.  18,  Case.  pyl.  2.  Rich 

brown,  becoming  lighter  on  the  abdomen :  fins  black,  except  the  ventral,  which  is  of  a  dirty  white.  Coasts  of 
India,  Burma,  and  the  Andamans  to  New  Zealand. 

2.  Bregmaceros  McClelland.  D.  1/16  +  X  +  15,  A.  22  +  X  +  15,  L.  1.  64,  L.  tr.  G/8.  Silvery  :  back 

shaded  with  green  :  occiput,  upper  half  of  pectoral,  and  first  half  of  dorsal  spotted  with  black.  Coasts  of  India 
to  China  and  the  PhUippLnes. 

1.    Bregmaceros  atripinnis,  Plate  XCI,  fig.  1. 

Asthenurus  atripinnis,  Tickell,  J.  A.  S.  of  Beng.  1865,  p.  32.  pi.  i. 
Bregmaceros  atripinnis.  Day,  Proc.  Zool.  Soc.  1869,  p.  522. 

.*"  Calhptihim  punctatum,  Hutton,  Trans.  N.  Z.  Inst,  v,  p.  267,  pi.  xi. 
Bregmaceros  punctatum,  Giinther,  Ann.  and  Mag.  1876,  p.  398. 

D.  1/20  +  XV  +  22,  P.  21,  V.  6,  A.  22  +  10  +  26,  C.  17,  L.  1.  70,  L.  tr.  18,  Ckc  pyl.  2. 

Length  of  head  G\  to  6i,  of  caudal  11  to  12,  height  of  body  6  in  the  total  length.  jEz/es— diameter  2/7 
of  length  of  head,  1  diameter  from  end  of  snout  and  also  apart.  Lower  jaw  rather  the  longer  :  the  maxilla 

reaches  to  below  the  posterior  third  of  the  orbit.  Gill  membranes  separated  as  far  forwards  as  to  below  the 

front  edge  of  the  eye.  Teeth— in  jaws,  none  on  palatines.  Fins— the  first  dorsal  consists  of  a  single  ray, 

which  commences  on  the  summit  of  the  head,  and  reaches  backwards  to  opposite  the  posterior  exti-emity  of 
•  the  pectoral.  First  portion  of  the  second  dorsal  higher  than  the  body,  its  intermediate  rays  very  low.  Pectoral 
commences  under  the  throat  and  is  extended  as  far  as  the  posterior  third  of  the  body.  The  anterior  portion  of 

the  anal  is  not  quite  so  high  as  that  of  the  dorsal.  Caudal  slightly  emarginate.  Scales — cycloid,  in  parallel 
rows.  Lateral-line—ahseui.  Air-vessel — small,  present.  The  csecal  appendages  are  large.  Colours — of  a  rich 
brown,  Isecoming  lighter  on  the  abdomen.  Dorsal,  pectoral,  anal,  and  caudal  fins  black :  ventrals  of  a  dirty 
white  :  the  younger  the  specimen  the  less  dark  it  is,  in  the  very  young  there  is  no  black  on  the  fins. 

A  figure  of  this  species  exists  amongst  Sir  W.  Elliott's  di-awings,  it  is  marked  "  Misahi  maga"  found  at Waltair,  June  27th,  1853. 

IToT/iYa^.— Bombay,  coasts  of  India,  Burma  and  the  Andamans,  to  New  Zealand  :  attainmg  at  least 

5  inches  in  length.  The  specimen  figured,  life-size,  is  in  the  Calcutta  Museum,  it  came  fi-om  Akyab  where  it 
was  procured  by  the  late  Col.  Tickell. 

2.    Bregmaceros  McClellandi. 

Thompson,   Chariest.  Mag.  Nat.   History,   1840,  iv,  p.  184 ;  Gunther,  Catal.  iv,  p.  368 ;  Day,  Fishes  of 
Malabar,  p.  171. 

Calloptilum  mirnm,  Richards.  Voy.  Sulphur,  p.  95,  pi.  46,  f.  4-7. 

B.  vii,  D.  1/16  +  X  -f  15,  P.  25,  V.  5-6,  A.  22  +  X  -f  15,  C.  15,  L.  1.  64,  L.  tr.  6/8. 

Length  of  head  1/7,  of  caudal  2/11,  height  of  body  1/7  of  the  total  length.  JE7i/es— diameter  2/5  of  the 
length  of  the  head,  1/2  a  diameter  from  end  of  snout,  and  1  apart.  Body  fusiform,  compressed  posteriorly. 

Upper  jaw  slightly  the  longer,  extending  to  behind  the  centre  of  the  orbit.  Teeth— m  jaws,  a  few  on  the  vomer, 
but  none  on  the  palatine  bones.  Fins— the  first  dorsal  arises  on  the  occiput  in  the  form  of  a  slender  ray,  which 

is  rather  longer  than  the  head.  The  second  dorsal  commences  in  the  middle  third  of  the  total  length,  its  fourth 

ray  the  longest  and  the  fin  higliest  in  front,  each  ray  is  unbranched  but  articulated,  and  very  slender,  the 
membrane  is  deeply  notched  :  the  succeeding  ten  rays  being  very  short  and  slender,  appearing  almost  like  a 

distinct  fin :  whilst  the  last  fifteen  are  lengthened  and  extend  nearly  to  the  base  of  the  caudal.  The  anal  is  of 

much  the  same  shape  as  the  second  dorsal.  The  ventral  wliich  arises  under  the  throat,  consists  of  six  rays,  the 

outer  three  of  which  are  dilated,  compressed,  and  extended  so  as  to  reach  as  far  as  about  the  twenty-first  anal 

ray.  Scales — cycloid,  small.  Lateral-line— covii\TL-ao\xs.  Colours— s^ixevy,  the  back  shaded  with  green.  Occiput 
and  upper  half  of  pectoral  black,  the  first  half  of  dorsal  spotted  with  black. 

Dr.  Gunther,  Ann.  and  Mag.  1876,  p.  398,  appears  to  consider  Bregmaceros  punctatum,  Hutton=to 
B.  atripinnis,  Tickell,  as  identical  with  B.  Macclellandi,  Thomp.  which  latter  however  besides  difiering  in  the 

extent  of  the  fin-rays  was  said  to  have  neither  air-vessel  nor  csecal  appendages,  whereas  both  are  present  in 
B.  atripinnis. 

Hahitai.—The  mouths  of  rivers  and  coasts  of  India  to  China,  and  the  Philippine  Islands :  said  to  grow 
to  about  three  inches  in  length. 




