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PREFACE

The Vbmbana lake is the largest brackish water
lake system of the south nest coast of India. This lake
extends into the Alleppev, Kottayam, Ernakulam and Trichur
districts ofi Kerals and serves as an extensive nursery
ground for many marine aimals. This lake is also a
lucrative fishing qrouna and it also provides ample
scope for undertaking large scale brackish water fish
farming. Te brackish water biotic niche is highly dynamic
and productive and is always characterised by rich, varied
ad distinctive biological entities which can tolerate the
extremely fluctuating physico-chemical parameters of this
environments Thus a charactristic type of fish
population has developed in each brakish water lake on
which the ceerclal fisheries are based.

Tropical brackish water fishes are of immense
importance in providing protein food for humans, the

demand for such protein is rising exponentially with
the rapidly accelerating increase in human population.
The ever increasing demand for fresh fish at the present
day has made it imperative to exploit fully the
resources of the estuaries and brackish water lakes of
the country as well as to develop brackish water fish
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farming. Moreover, due to the inability of the capture
fishery to cater to the needs of the sxnort industry ad
the internal demand, brackish water fish farming had
drawn the special attention of the fishery scientist
during recent years. The developments of both capture
and culture fisheries related to any brackish water
system are dependent on the availability of scientific
data on fish faunoatic composition, various biological
and physico-chemical factors in respect of the different
species of fishes and the various zones of the
environment. In addition to this, the perpetuation
of the coastal fisheries resources may be also depsnent
on the brackish water ecosystem. $uch studies would
help to provide the needed perspective on the management
of the resources‘

In the past few years, the hydrography, primary
production, plankton, benthos, crustacean and molluscan
fisheries of Vambanad lake were subjected to intensive

studies. But no effort has been made so far to bring
out a comprehensive systematic account of the fish fauna
of the Vembanad lake and also to study the various
biological and physico-chemical factors in relation to
the different fish species of the lake. The present



(vii)

effort is, therefore, co document e comprehnsive systematic
account of Vembened lake fishes and to study the effect of
physico-chemical paraeters on the distribution and
abundance of fishes in ahe lake. This study is expected
to avance our knowledge on the biological aspects of
two commercially im»ortant fishes of the lake which are
very desirable for brackish water fish farming.
Additionally, the results of the studies on the ecology
as habitat, occurrence, season and abundance of all the
recorded fishes of the lake end the commercially important

fish species of the lake are also incorporated. iA eneral
appraisal on the detrimental fators which are adversely
affecting the fisheries resources of the lake are
presented and some mesures of conservation are also
cugxesteds

The recults of the present study will be helpful
in formulating suitable schemes for management of parts
of the Vembened lake for capture and culture fisheries.
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GENERAL INTRODUCTION
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In anaont yuan, varteus aspect: at hrauklnh

water ftnhaa nu ttnhorlou rwaoutcna barn been to
lubJI¢t of aonulénrablt Ilutarch owing ta tholt
Lmportanne in capture and culture Ilahcrloa dnvuluonnnt
progrunmnu» many of the banish Un%GII no untflofi
apoclaliaqd dynamic ccnayntumn of high productivity
which atflr ideal blotlfi condition: to cuatain a'u1d0
vlrtcty at nuatia mapu!at1ont¢ $utround1nq thorn
noun thorn in invariably a rleh and dtvtrclflod
nntutll fishery which contrlhutnl ta the natural
isoaouvu 3051608 Inch ailucrattvn ftuhorw; oaaaoul
numbers of culturnbla fish lads arw also caught Iran
thaul Iii; Vhinurnblllty to human lntluncca to an
nvantuaeeuu wharaatorlstxau at tho brackish unto:
lake: unllko the onan sea. 5u1¢aatr¢1 measures can
be nsorcilod awn: aha factor: qovurnlng fish preductlon
ad part: ef the laka aan alto ho utilized fer hrantich
unto: fish fwmln-_;.

AA.dota11nd knwledgo on Itch 0900100 cmmnocltlon,
infilrantioa of mnvlranontal famtern an the alatrlbutian
and nhundaacu of fiuheu ad-blo1aq1ca1 nnpocza at the



oaonumlcally mnportnnt flahoa cf any hrlcklah unto:
lnka aw! Qllintiil ptwwwcqulsttll fur": judiotout
oxaloltatlwn of the rnaeurcos ad the dnvnlopment of
the cnpturu and cultua I£ah0ry potant1a1¢ The ttuh
fauna of a hwntluh water ovate: is qoaarally cfllpouod
of maria! ind fresh watat fiche! which are ldaptod to
tn: wntnrm of different varying uallntttoo and truly
'tI$1d0nti' which are prevent throu;hout tho your.
tn aaturn, diltributian and abuadnnao of (tuna: In I
hrlckiah wutlr lean are prudaminantly contrbllad by
the mum: nnvtmrmmtal factor win, ‘call.-any‘, TM
fiah fauna at any ef tan btlkllh Into: Ilka of India
ha: a dlntct rolaulonnhtp with the inuhora tluhco of
the diluent Ilia $0 marina fiahea prodamlnatoq in
anon: budtna anu the fluctuatian in twat: abundanco
Qould be rllatud to movomanta 0: migration of the
flan populattonp1-1*

Thu mafia: source of hrlcktsh unto: fishua and

flshariul tfll0MtGOl for tun euuatry are (run the
brackish water lanai and antuarbtl 10cat¢d_£n the
oust and wilt walnts at India. Among tho moat
taurtant bwacttsh watarA1aaaa, Qnilka in firlaoaq
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Pullaat in Andhra Ptadoh nné Tamil Mada, Wmhannd

in Knrnla and mljat ontuax£oa- Haaqh1y- Aztlan in
wmt finned, aiodwemi in mint: P:-flash and mlnnndl
in flrlasaipruduca apprcotabkc quantltlni at fish. The
cathnnhad lvrnqa produatlan figures arc: Chill:- 8¢fi@
tonal», Patina -1- mm mamas; Vomhmad -- more than
tonnes, Hooqhly -- :»%nt1%m -» 7501: temsec, -iodlvarl -~

3919 trauma ind Mlhflnmfi (mggrlmtqblq gag-plug ugly) 1*
65 tannin (Jhlnqra am spalakriahnaa, 1973),

Qhllta lako ta the xamaut brackish unto:
lake cf .t:\.;1i.a¢ ef whiah thu nczmmfllc data on
lvetmattaa arm: fishorloa reunuran am walla!“
Tm lyotmntle zmatmmt of the i.cthyo--fauna of this
mm has bnim dona by Ehaudhuz-1 (19160; 19168; 1917;
1923) and warn (HQ3) umfier we auspian of ztwloqtcal
1'-£i‘\H'Vi-"Y of India, ‘Thaw: nt%ud&an wvealod 11.8 IPGQIOI

at fish“ at Mich 6 epochs wore aenllc-10:06 aynonyn,-0
by damn and $ujanalm:;ani (1954). To thin lint
ifiaamma (.1941) added um mu Q-my, Jonas and

fiujanainqant (1954) 25 upactoo oi tlahua and Ray and
fiance (1%?) a further 14 span!“ of fisher» ‘fhlroforl
the total. mierdcd w/calm 10 152; The blolegy and
tinny:-in rewuren uf am oaoaamlaalw important flames
at thin lake nu been amdlod In aiotall (Jaws and
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3:13 aminqanlq 1954; Qicvuundarlm; 1954; Jh$n.;rm mid

Nntuaum I969; §>lat.a-aim and Patmti, 1971),

Pullaat lake ll ma “send 1&1‘ gait bwaclnith
nan: late at tha Inst coat of India» Contribution
ta mar kswulndqo an the fish av-stencil: mermn at
mil lam 1.1 by ilmacke Q}, 5!-_» (1953); who mmrdw 65
spiel“ of Hanan. éwlwmawm and Kaltwaurthy (1969)
uponvd com mu mmordta of fish» mm Patient lake;
Vmlaul upon: at function uwuzcn Q! tn: Puliaat
lake have been worked out by Prabhnkan Rm (19100,

197mm, 1W1) and Rnnohana R» and Jamxdmna Hm
(197).); TM very few available papa“ on the flan and
1*‘-‘lmorlu at’ Vamtmnad lulu arm revlancd unfit: the

ltwruturo swlaw or ma Mandy urn.

mom use opoa uatuuln, the III‘-Qlii and moat
animal“ tn ma Ham iv-#@§at1ah “maxim |mr.m¢ the
1cthyo-fuma of this “marine rntm ha bean studlcd
by many mrlmrs (flmniltan--fluchaaaa; 1828; Hora, I934;
vavld, X994)‘ Gopaldzrhhnm (19?!) listmd 131 meal“
of fish» from am §1oo%;h1y-matlalv estuarine t-nun.

Awarding to the moat tenant impart, more 1: um
oacurronm at 172% apaclu of llama in this estuary
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(Jhlwsgzltq 1982), "HM mat large:-t uyltom bath by
nzt-and ma prow3ucti:¢.m is the iiodavati ntuarinl

azsmmi A tmal rumba: of 224 macho of tuba!
are npartw {mm this utuaxv, of which 33 we
ehmcalcln (Mm: mm 1976) and 191 cpaciu an
awn cluphoida (Vicwnnnn Haw; 1976),. The ayatonatlu
“count of Hana: at malamndl estuary la hithitto
unlrmmq“'2' '

‘I'M Vnmhannd lake 1» the llrigeit ta-which

water 1030 tystwm sf math mat mat of India,
Situated  Jmtttudnu W928‘ and 16916 ‘N Md
1@a»;z¢wu 1e°1a~ mm 1¢°'aisz mn¢ 1). :2 has a
length of  9!: éetm am! oxtnnd: fmzu Allapply in

the ovum to Tnarutmgmurua (cut ta Aalsopkodn) in
the martin. ‘Cine total area in smut 2% lqdazu. (Shutw,
1%M, ‘Em dopth at the Cochin newt-gaclon eahamul
varlls firm 8-1.2 la ma  dupm of other parts cf
um lake la him. "rm width af the lake warms tron
n in  m to meat 8 ism Un um northern part
of tho ma, than am we pilmanont opening to
Arabia $01, one at Quanta, 0 4&3 n with chmml which
forms tho main ontzanea to time Cachln harbour ma the
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nth»: at Mhoakadn The entira late sylwm £0
oubjnatad ta again tidal lnfhmmea met Lt has
I11 the eharlnwrlstiq-ll of I treplell “teary (Qlilm
Q3 “,1; 1969)» Tm" ax? thin area are M and
nmldlurnul type with whatantial sfiiffmmncas in IIIIQI
\.md ti.»-no. The main warm of Inch watar for aha 101:0

ta two 1nr=%;a rivers, Potiyar in the north and Pmho in
am Imithu Fem: mm: mall. rival-0 viz», Mhamoll,
Mnniualn, mnonaahil ana Moavattupughn aloe empty tntu
the Ink!‘  the south mat mmloan, the ma»
nceivas an awcraqe rainfall of  M ;,n¢ 1. vg,;~w;11y
¢¢mm;et.g-5 gngg Q fmlh wa~.;o: basin (911181; 1978).

A 1447 a lea; band wag wnotructcd an-on tin
lake at Thannisauklwm mxlnl-; 1975 for pxawntim the
penetration of lali water into aha upper Kuttmad
0:0» no as to enhance paddy culttvatiam the water
flaw thmugh ans bund in rngulowu by spill way: gm
an; mad in mum. upon aunnq  to iihcombor and will

b@ eloapd during tha rent at tha pertain.

The phyaluqrmlw at vuhanad lake docs not
mun with Ford's (189-‘Pl dflfinivtion ef Hake‘ ll a
body cf utmaiim waA;a%r owupym; a hula and lacking
continuity with sea, "rm lake was part of the Arabian
fiat will the uplift at part of am Alleppoy and
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fitmkuln district: in 134k (Momma; 3.913)» Qonwrnma
0:’ mm ortgglnai. ma1z~l.m wvlremmm inks brwkiah wean:

la chem by the ermmga in mlluccm fauna (Rania and
iiabutlaa, 19%), ‘rho fresh water aimhoml {mm
rivers mmn ma lane» a typieal ontuay an M: Prltahud '0
nluufioaticn (Pz'&wha:rd, 1967), “flu mm oi! plat
pruuzkpltuien Manda uvamratwn om it in I uoaluvo
typo of oatuny (zanlahrtahnm, 293?);

I-~~'~*-» r
A rwiaw an the 11i;;o1:a=:;uro* show: that warlout

¢iiu£:>1lm%a men an nydzwrquhy, nutrient» primary

raruduetzvity, plankton, bottom fauna, crustacean and
uolluscm sums“; rawurcn of the lake MW bun
luhjwtod to data: 10¢! studio» The pratnt dhcfiulllan
on pt‘QV10\II lltcratura is ilnltmi ta tam rzuaiou an the
h',Mmul.<:lu»;1na;l and fismrlas manta ef Venaanad lath
Tho hydmiguraphy at this lam has been imffilti-,mtad by

nwcral. markers (flalakrtahnmz, 195?; §~am%m1tnmL and

Jnvarmm,»19&3%| flours: and fiiamha, 19%; firurlyan,
196?; JQQUSW; .1972; amnmmn aw ifmlakrlarmm, 1973;

fialakriahnm am Qrynaeae, 1976). The p1am~er1n~;
attempt ax’ mlklfi-J3 8 qualt i1l%'i~1\M am": quantitative laud?

at‘ Man plmkton of thin ax-an um done by =;§oar=;a (1958).



‘Ha apcelu wmpo+a1u.a n, d1~I*tr£but_1em Iii-if abmdmco or

phvteplltltan in the tail will otudtcd by
(1972); J0/$'l;;@h and Kzmjuinflshna Mllai NW5) and

ifimasm  mu (N75). *»@%1-an “nanny, 1 flu rugwr-2.0
more publish“ daunting  uwlitudo of unaail.
mu: initial Gimme of maplmztm at  id!
(all: and frontal, W12; Manon Q 31" 1972]
Hindu 3,}, Q};-, 1973), Vlflatlcn in tho rnlazalwn
proporuma of spacifla <31-aim: such an eapupnés,
chawmaths, hydroaudunl, aiphaaaphorn, manned
larva and elldauram mm: 11» ban nudivld by
vntma muwm (ifiollnrahnm, 1969; §*111a1, 1972;

mun gg 13.; V, 1.973; :~illn 197‘2g7\Maahuprat¢a 19%)

limo Q3 Q" 1975), )5 cwmendtuus Mature at the
d~;nan1:~»m M tho a%%e<L§-mlmuan of Vambanad lake» an

prountod by films and Parnnnuxun Mllal (1915).
Hunt ma Krtchnan Kuttv (1%?) and M1101 (1977,
1978) Itudind  batman fauna cf N10 Vlahmld nun

The lake aha awn as 1 qrwcnd which nu
Mm Prnvidia-1;; 0 a"§.l|ta$.aama -{field of crusts:-em

flmhorlu ronau-Nu» abnawnrable mark has been warm
on the b%.o1u»3y mam fisheries of pram: and crabs of

thii Kafka Amara-Q thm, the most important lnvnltlqltionl
um than of Fmncm and nman (1961); worm (1952),
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Efiuitymma arm Antozw (W75); itathzrvnl. Q1 31,» (19%)

mm Rldhalmiaham ggg, (mm, an pi:-int!)-0 "nu mu
use arwa as a mgjqg gautwi uf 11=a0~0ho11 to -am
ttati ana to nan fastaftll ultuatoa in en; ploxhnltl
lulu, A ayatoantm many of link-shall Manila
and elm 1’llOU1‘8l\l zaf Mao lain Mu bun canductod by
Killian and fitblitiln (1976); Tho only available
litlrnuro an we flan and inherits at Vmbanad Into
la aonfimd to Matty '0 (1965) preliminary ififllf
apart, £3t§\0x spa:-adtc rumrw on aha occzurrona of
rum» in the mam are um» nf M111] (mm), mama
(1965); Rwahu (1913) and iiohlo (1974): Pram the above
amount, it in clear that an lntorgral. comprehensive
stud»; on val-auis aapocta at Hahn of tam lake is
nindud. Pitt sf the ranulti at nhla study ha: been
publlnhod (Kflrup and Sauol, 1979, 198<;sn, 1986b, 19810;
3.90111, 1%!“ 198“, 1.983.“ 19811’).1-4v '

Thu main %-cbjtfltivnl M’ thw prelim study 1:0
thi folluflingi

1) Q0 project 0 aowummiw iyitamatli:
“want at fishes M Vimblnad lako

11) £0 arcane aomplnta macrimiono of all
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fish np¢¢1aa at »ho lane with prewar
il.luIt.1:~at1on¢ and to prwido My: for
idontitlaattoa for all genera and spectra
(O8¢Opt :non0=:;unaa'$.¢ (grown: and mmtypic

wicks)
111) ta min-Q out new omen» or mu rocamu, it

my ¢ frem  105:0 and to dtlinoatb
mmholnglonl dltfnrnacfin In than 090010!
mum an t%nhalalt!.n~.;; dlffctnnt oaoloqtaal
aelndltlen-u in than an»

iv) ta uwnzntnnd mo fillet M ptwlico-ehmlnal
cmszaittans v$.:., Temperate“, fiallntty and
Misalvttl Qxyqan an tbs dlltrlbuaion and
wundmco of fiahn in tm 118:0

V) ta eluslly the qpaazs am: fishing methoaa of
the late &:r;;1 ta inaurmmto fiotalla msalrdinq
mltah tcmnoaitton. Mm arm! anon M1’
emratmn mad fiihimfg nomads in the difhnnt
stator: of the lake

vi) ta l1=u=1da¢.o the habitat, eucurrcnco, anon
ma amrwmm of all the rwordm tum: of
the lake»

vii) to magnate mo wnraially tmmnmt Hahn
of the like



Ll

will) to prnunt an aenarnl upwainl. of tm
éltzimantal. tutors mien are annuity
dine tins; the ilnmry relmlrfiii and to
mqqult was manure: at cannwrtiaa

and 11:) to study the b1a1o%=;i.aa1 inmate of uluud
spate: at Menmifilllv two:-tmt fluhll
6‘ ‘I’-ha ‘Iii;

It 1: claimd that can la the !i:0% attempt
ta study the above mnttanmfi as-acts of tbs Huh taunt
tn my of the. Indian brackish warm: lain and am of
tan his Nth: an oaelamall “Meta of brwkuh mu:
flahoh

Tau rwoulta af tn» prfllfint study an {taboo of
Vimbanad lake are praoanted in four 0¢t1nnl|

fhe tint lmtlon main with  annual
Lntraduc mom "I'M aaa--mzfl flatten mbodlnn than taxonomic

lint of Vmbamm Lam fish“ and ti"-:=;%r1t.»' systematic

mracttptienn bum mainly on momhuuotry, rmrlntlu and
nnrphalowe The fishes mm clunlflod ucardm; ‘:.o
tho Intent am Mn. unduly reamed Gllillflnatiun
(%ml,;ne; U713; ‘~'$8'im‘!\I0-afi; 1975).» £3! than 150 0.00%“!

at Hams to-uordnd {tum the lake, 9 twain: hnlangzlng
to 3 quanta undo: the family Lilo;-rynaihldae  2 lapidal
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of 2 gens" under the sub-inn? Pbilanulinm (Fully:
cluputdn) were an-adv mac:-land by  mane:
(Kemp  $-Imuol, mm, 19814: - Amanda 2 and 6),
m tn: daocrtpttans af tbs a%mwo apu¢I.u an mt
lnearparatod in thil aceaunt. 139 npecion of (labs:
ba1uu»:;&a*;; ta 95 mmra under 55 {milieu an fully
écaerthcd and 5.I.1us:.ra2:¢6. Idanuficatton ROY! an
pxovmcd for all the gamarl find IPMLII (llcopt
namgormrlc and mnotypla spocln of the mdo-vmuic
nun). The donriptlean of family and lpitlfll an
modnllod waarwumq ta 0 uniform plan. The eharaat-on
of “anaemic value of non fully to briefly pnmntflh
TM spooks are i.11ust:.-stud olthar an phewgrapha er no
dlffiiflqly

Tho third action doll! with the hydtmyzaphy and
the flan Mntrtbuticara. Iaaprnmm, 3ai.1.ni.t.y and Bl-now
lvcd Qxwfnn wllun of  find stutter»: in the lake
are am!-entod for the tam you parted. 01' Lnvlfl-haw-Lion

(1978-3.9%), The fishing gears md mtlmdn uplovld
in thv lam are nlnltfiod unfit: 3 mujur holds and
the dqtflll tequrdisw. the catch eamasitmn and itching
methods of different waters of the Ian am pmuntoé.
Thu 9‘¢"¢fl1“1'IflQIp so awn and abundance of 139 monies In

the 1&0 an @31v@m. rm fishes of the lake an clutt



{lid into than broad catwarhn viz" U11-'§0§‘~'§I11I'II§
1':-um Enwutm and aanim, Tm oftict of my-olnoe
¢h:am1c?a1 plmmotorn on who an urination and ibundnnao

of fishes in atffnsant actors at ma lat: éurlnq
daftormt anon: an duwaad» ‘flu than mm:
cantrlbuta to the camntelal {lama-LS.» at the lulu are
iinllncatnd. it :;a:n:lJ. appraisal an tho mtrlmntal
factor: an tho can hum mu tluherla Jfilmltflfll at’
the Ill! an dlnwunud.

The fourth secular: dull! with the biology of
am an-mmxalnlly lapeztmt fish spool.“ of vnnbamd

lake viz" ‘gm; (Gavin) an gggg;
mu». The dltlllod utalmseal amen
imzludt ltudiqi cm food and feeding habits; ll!‘-!§}lh~I
llllqnt mlntlomhipny ralativu eonditien factor
hrud1Lm; btnlow or use aha" mmiamu two spake,

A nutty of the prnvnt study, mhzancln
cited and pub11o*hod papers we prnontad in the
wbuqunm: uoettonm,



Plato 1. Map of the vonbanad lake showing the location
of ntat.!.cma with insert of Penman“: India
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2. ,3; V ii g  5;;-4   1 ; F-3
Qqlq IJTfiUUfl¢YI&3

Thu correct ldantlficatian ef a cpecliu ll a
ncoaaa:y p:wcndcnt to thn tnvnctlqatian on any lsnnct
sf the btalqy and dtatrlbuttan af any animal. M0
attam@t h¢a baon made so far ta aanduct a camrahonalvu
Integral btudy on an» ayatnmntlcl of brncklah wane:
fiunas of India, OV0nth§ugh the flan fauna of the
bracklnn wean: laklu and catunrlon of Inst; mflrg

tauonamiewily llatad bv neveral authar0¢ T"! “"Bbfi"i
lake in fine larqalt hrlekish wast: lake alaag thn

$uth meat coast of lnéia and in supports a abundant
ana aLvu#s1f10d qrauv of fishes. 1nvoat1¢at$en0 on tbs
ayotemaiics sf tha fiah fauna of thin brackish waao:
lake to pasentlallv naodnd far the following ronoonll

10 to auuoxzain uhathar twat: exlsza any
unldonttfiad lneclea 0! fishes or nun
diotrihutiwnal records

Lfi) ta knaw about the endemic species at the
lake

111) to incertain uheahar there it any
rcmnrkablo dlffirinnt in €b9.fi0IphO1fi316l1
character: in the apeaiea in eamparlnna ta
than: cpcclns oaeumrlng clsowhutbp
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Pantkkar (1962) ltrnniud tho noceclity tar
intnnalvn tananmtc ark in the tropiaal areas because
the raaa at apciatten in vary rapid. flan (1967) stated
that the givers af Swath India conotktute one of thn unit
ftttila fluids fer 1chthy01a4i¢n1 dlnaovriws and I0 ly
intensive lnvcntigatimn an fisher aeuld help to lecato
all ammo: or to find wt mm fact! 1'0=3a;rd1n~_;; the atatun

er ditltlbutian of apccias alxaady dae:1b0¢

TM man enmaarwnoiw atadloa on tho clnaifloatlnn
0! flshnn of the Ino~Plc1fic area Bra thoai at flnniltoaw

(1832 ), flay (1869, L875 ), taunthot £18‘-':9-18'?§*:)§
Ebbnt and as 3oaufort (191h»!951); maumans (1941); fimith

(1949), mama (1955), Plum:-' and Whitehead (IWA) md
Jane: aafiAKumarln (198%). was knowledge an tbs fisher

of :%a1ub&*-fiouhln was an.» {rm my (145365) new

dtuertbaé sevural smnaiea of flshou tram :ha abovu stun,
R rawlaw of thfl lttoratura anew: that av»: nines §ay'a
monumental work (#365). M subsequent affart. was made to
eanauat anotha: cemprahenaivu taaanoia atudv on tn: 0.,

Mano: of? mcralu, eaaecially an frat: mun and utuarlno
times.  moat of ma fresh water am: estuarine fishes
at 1:.-»iuw;@1a do nqaue 0 tnx<mam$r: ten-d9l¢!.'i.p%lnn in the

light ef mcmt trumia and 15 fish nywmat1cn¢



lfi

The tuoaamlc: llttlnq of the fish than at
various brsctinh wawnr lahwa and estuaries of inaia
worn acne by a aortas af wurharn (fihaudhuxti 19tba, £916

191?, l9Q8a flhacka g§,1,, 1953; movaaunanlm, 1954:
Jamal and Siajmainigani, 1954; my and rsahoog 1957;

Manna, 1961; sI=i.11o7r, 1967; azopalakriahnang 1971;
Emu Ran. 1975:; VI-.amwa.wa Hm, 1976). amt mu"

knawlfida on thn fishes of vmmbanafl lake ta strictly
Qontinnd to $hat£y'a (1965) mrulimiaary tlmnnumic list.
fin a eomprahnaive oyltmmatla Qtudy on vmmbanad lake

flsfiss wmm unwortakon ané a strive of papora of

taxonum1c;£nterast wire pubxtahud {Kurup and fiamuol,

1979, zwaun, 198mb. 1g3;§i¢ (in p:ass)] {rum the zvaultl
sf the praaont 1fiVBIt1§lt103u

2.9; %A£EmZAL Alfi aaramfi$

‘ma matorialo for the pronna: rtuciy ware
eauaetedl from all ca~aa;;m.~1ea of ru%@m;; mars and

fiahiné dwviecn employed in Mmmbanad laa during the

smriad {mm ‘»;mtm'nr, 1%-V743 ta Qatumr, 1’98&;=@ The

entails M flan aamgaunsg aurvays, cruiu reports and
fl.ch1n=<.} yours am matbzrds aw dnccribad under aocttua
3&1» TM mlluctm fishsn mm nrvurwzi in tho field
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in Lfifi-formalin ané brought to tha lanaratcry far
tartan: swshmmatta studies. wotatla of the colournzton
tn tau Irish apacimaaa aura natc¢.

rhu e@l1ontu¢ fishes wore lduntifiad uptu the
Iafinins lavol with the help of bent an riclntl?
available Ldomtificaziun keys. Thu aharaetaru ecnornlly
and £0: Lfifinttiicatinn wore mrphology, fi0fP5flItIYg
aorlotlw cpunta and dantition patmorna, which are er
uflmasa nynknmatiz impartial and nidnlv umployoé in
Itch tltnnwmy (flunnhlca lusts, 1979; Cbllntzl and Chan,
1975). mor9nvnr, tna atructura of tn: an bladaor,
pruaancn or ahnanca of barnela nu its mulatlvw langth,

flnohv elttl on tum t1f>@f cnautp if av; ltructuxb of
anal papl 100; alas and shape of fine n$ar jaw ute
unru ulna Yaod fur the idanzlfluazian sf apcioa of
flirtaln im¢¢lf1c group!‘

naqurameats and counts were made an proolrvud
!lsh@fl¢ mqrisfilc caunts wire mdt an $112!!» Itlinad
maz@r1n10¢q fiarphcmstric maalurmment and mirlstin fiountl
wire ta&on¢a@card1n; ta the recant mthods adopted in
wiry recent rwvlnianu or dfllfiriptiant available (Taste 1).
finttpt for tats! lflngthg all measuroaantu worn taken from
yfllnt ta mmlnt (straight Llne) an the loft $160 91 aha
fish (mouth c1naod)¢ A arltumnn dlvldara and varniar
Clllpors wire amalayod for taking menauremanta and tho
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:0nd1n;a wort rnundod off ta the nearest m£11taata:¢
£111 pmpartimm are in wmint at standard Length
cuoupa anaut Aanqzh, orbit dinme%cr and inaemworbiaal

width, hich arc in porcant of head length. %Thn
numb: of mrphometric character: studied varlo Ira
fault‘; w fin-117 aims tmra fliiflted mm? .@+;11‘;3"§‘t0\9i;\$-681

diffcroncna sm»a; aha. The doflnltian nf the ditforcnt
morphomntrlc aharastnra 11:0 taaal 1UflF‘h§ atandacd
length @t¢¢ awn amifitnd hora ulnar the duflnitloni
cmvlavod by the dlffazant au$hars llatad undar table 1

0:0 net uniform‘

1      »         1   ‘   I
10 T0‘-‘4‘;01 16»

2. 3tan@a:d loaeth

3; Qraatnetbady dnpth

40  lmzgm
5, finout ta‘&axaaL fin arlgln
6» finaut an anal fin origin
7. Shout ta pectoral fin origin
8. énout ta*pa1v&c fin ariéln
9, Dorsal fin %aa@ length

lmghnal f1n,ba00 length
11¢Facte:m1 fin length
12.s>e1v .1¢ m lfiiiififih
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13¢L0n§as£ darsal spine Langth

14,Lunqnt anal apim length
15¢Lnant dnpzh of caudal pa¢unc10

16,Lan;th 0! atra1;ht part ef iawarnl lina (iarangldae)
17»Lanqth afi aurvod part af laberai line (flaranglda)
13; $1:-ml langth

19@$nau% length

2w~fi:btt alamutns

‘-llntoaat width mf inter orbital wan

Thu nwmne: of apnclmnna used for various

marwhammtria mealuremamts and marluttc Quanta ranged

fawn &~Q5, depending an tum availablliiy at awe {tin
in tha lake“ Ehe nabs: mi fififlfllfiifll obsltvld and it!
also rangs}maanurad in standard Iflflgfih ad tatal length
anfi tna ranqa and mans mi eauh maryfimmtrle cha:aa£or in
porcanx of atandard length are incorporated in tbs
aystamatic éisartgaioa at such aaacieu. Fbmaiea and
males more not tmama anporamly fer tak1a=i; aha
maa@u:@mnnzJ unluis in azhiblze any aaxuai dtmarghtam.

In laaua11y+flmnmrpn1c farms, the character which shown
dlffaronaao betunon the lawn: U028 triatcfi separately.
fiynunyum mono ntxiatly limited ta a fan manumentll

works, rhaavallafil typo apeatmoaa and aaher
ropraunntatflvo materials of tho prnuenzly liated {Lanes
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» . 'v-v-_'>.-;- -'- 'Table 1. -sélt-hodz cf .;mr;':m.fmI’tt1¢ swarm?

1

2:

30

40

5;

£50

70‘

$0

90

1;.»

11¢

1%.

13.

140

n00uununundnn0nn0nunnnnnnnnn00n00uunnnmnnunmnamuflnunnfllflflfi

mriatic mounts mioflwd 7°” ‘M 9m%“nt Nady’

iisagyat mun

-.;1.1@p££omea, filflwiffirm‘

am: Fmzmrhvrxehtfarmel

Qygrinifisrmea

mm1r@I\Ph3-‘1*~°“ Md

iiwloaiam

.qf,r=:);:2:3r§Ii<Z¥ ca and

mchlidan

m11a?;£n1cme

Carm 31¢!“

éiclae-niuiiw

wthe: varcoifi urvflvfl

mugilidka
m§hXifi3n

fiiglflidafl

Pleuronactlfammes

All Qfihfii 3¥°"?9

UQQflQ8QGHQfiQ#MDDQDGQQQQDUUHCQOQQQDGU$flflflflflU§flQQfiD$$flBQfl@UfiDQ ‘ . _ , j _
salsa i1%‘?)
W99/;;:at%ana (1*%*--*)

gaolamma (19715)

fiolletto (1974)

L¢,g*@¢CbflfiB11 (1973)

.€;hahu1!\saud and 2-'.u:'J§>

(1931; I.-*1 pmll)
ziillima and Vankatarmanl

(1978)

Tzawavao (1‘9'77)

i~'i;uru;:1 sand :2.-liamml (198160

Ln press)

E'%IlddV (1977)

<.:aaaw-.,;m (1973)

gm“;  vmofilanmi (1974)
§'£mafiifih8>"‘i  48*-"¢3‘“

(19%)

:%-iolnen em; Mitt (1974)
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M womb-mud lane mm examined fram ma cczllaatl-an 0*

the Zualorgical  of India, mleutta am tha 402.1110
nit imormratod ummr awn c§:>o*c1n.

@111 rake: uounu were takun from the first
\3111 arch um me left slam of me fish. The mmber at
=::,;i.l.l. swam on thaw danal  vnatrnl axchol
nparamky» qivmx in paranthasin fieah mama of latlrll
um rum um lamp. swam: row are batman the coma
nf the aporauiam ma  3.001 of @:~.ha puntaxim edge of
hypural plma, Tm txmuwruo sown, are titan from the
origin of tbs nplnoua dorsal fin, vatfiicflly dommardbq
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203; Tflfiuflfiifi Li»; Q? V;%$A£hU Lfiflfi Fiwflfifi

Thu c1ata1!1¢at1on cf fishtl adopted horn fur
fihondriehthyu in after wm;>a~:;m (1973) and for

<;m1m1cht%hyaa in aim:  C1975)»

Clans I Chenfirtchthyan
f.'£-ab 1:100: 1 Efzlambrsaachil
Cohen a maniacal
sum: :>:=Jor s Emte idea
firfiflr 1 fiy11Qhat1d80
iiuaat fmtlvw 2 iauyatoldea
Fmsily I Ullyatldal

1»  (iltmamul mm
2. .n:.1.%-1*1*   < mm

filati u sototchthyos
class 1 Taleostomi
Canon.  a ‘rwniupausla
#3000: orfim: \ 1 ii1QDOmO1‘;‘1hB
i...;+"1‘flll‘ I iiilnpifumeg
orcibr z 5310901601
Family 8 Elapiéad

Family \ z .:»‘s'3a%1on1daa~4~
Qreior 1 Anguilliforma
='Irrdit : immillaizaal



Flmily

Femi 1y

Family

Fm} Ly

Qohort

Super atfior
mafia:

fiub otdar

Family

f $511.”;

sub fully

fiub tail?

stab f IE1 ly

23

1 anquilllaan5- %  %
2 muraenidaa

5* lfiiilfllfifilsfiliiflflfll.
1 mrnmoecidm

V7‘ ififiififififlfifliifififih

I WphiehthidanQ. mm
a filupeecsphala
a filuavomorpha

a Clupeifoxmmo

i Glupeoidil
1 Ciupoidao

1 fiaaumtorllnan9
1 Qlupelnaw

1»;;>-.   lonqicopa2.1. limaaen.)13+»
1 Pallenulinae13»14~
0 Qruaomatinnn

15-»  awn.m.



flmb f arally

Fully
Siiub fully

Cbhozt

fiupor uraor
30:10:

0:602

$ub endow

Fully

50:10:
Qrdlt

1500 0150!‘

Family

z ?r1at1;aa&or1naw

1'?-  nmtlml
18. _£_1'£§_Q_§ mekaotema

: :&;n;ra%u11=1ao

I $n;rau11nau190’
@1- mm22.
93'  gamma
24-  mm
es.  mm96
affiutoloaatni

I uatariaphyal
3 N‘l0t0p!w$1

I i.;‘~arwrhynch1flamoa

I €.7hm’¢01d9i.

2 Cnanidaa

27- mm
:'fi&a9hy81

0 Cpprinitammos

s Sypainidoi
I fivprlnzdan



Ewub fully

Ordn

Family

Family

Fatally

Family

Spar aria!
mm:
Sub order

Farsi Iv

135

I Cvprtnlnao2%-» can29.
ax. mm
@- mm wmm
1 %£&11m-lfozmes

c =3a1;;:-ldae

33-  (wan rm-H9.
34.  <§¥l.S3iJ
3%»   mum.36
x iitluridaa

37- mm nan3*?»
0 riearopmuulda39- mama.
8 i‘»:1£dae

4*-**  flfilllifll.41
0 $60912: lam-rpm

2 %?=%*1ctoph%1formns

0 sayc tuzflha 1:111

s £.§';yfl0¢O-ntldlfi



$23908 Omiibr

30:10:

Q20:

Family

$uper orao:
Snttes
bl.-dnr

éiub ¢)£'130§i'

Emily

Frail?

‘$66 GIVE!‘

Fully

26

2 Paracaatnoytoryqll
1 iialmapetcoraotnha

I Hatranhoidiformfln

: flakraahoididan43-.
I fi¢anth@pteryq11

e ntmrlnmorpma
s fi-therirzifarma

1 2:Ia=»coM.o1de!.

2 iimlrmphwan

4% 91.12:;
49» fiQXEfi§££hflfliiHi.fliflifiLL.46- >
4'" i-hr in.)
: Jelonidaw

43 » 33 :3 ~53 1 j %
49.  MEG 351.1181
59*élxlfllfliflfi.££Q§fiQ$1Hl.lififlfifl1l!l510
I -iiyprinodrzmtolthi
a Fneclllide



fiub ardr
Family

Earle:
made:

Sub order

Family

vxaar

Sub order

Family

Family

Pally

Fami. .l¥.y

1 fthorlnotfloi
= Aznnrintda51-*~
3 Wrcmnerpha

2 ficurpannifazmea

I Piatveaphaloidat
3 Platvcaphalidn54@~ 55¢
2 fieruiiammss

: Parcoidel
a iiantxammldao

5*?»  sflmflv
57- fink55159
=”1*i~~=~
: aerranldae

51. Lmflm.
: Thoraponidae51"»
3 slllaginidat
53~.§LLl§£RJ!flfififl!£l

64-  mm



Family

Family

Famtlv

Fm“?

2 fihrangidanas.550
av. QLgga|,flfl§Q£il
66. 2&%.§5ll.$9.7*» ii-ll.1:. m‘l=?
c Lalaqnathtdanva.
W%H$@W@Mflwmnvs.‘M.1'1.'78»19.
910
twfimwm82
Bhmhwlflflfihml
am. .s.u:..m.~u.M.
t fierridaav.



Family

Family

Family

Family

Family

Family

Fwd 13'

Emily

2933'  V
u Pcaadnagidao

9~'%*.- BER‘lb Mam
a Lothrtnidn

s $pu~1dae

93»  mm
1 Snlalnidli94.

. 950. £8.11. es.
2 mullidaa99¢ (799.1*‘?-‘*
n :1:-epaniuao>11-i1»
t i%catapna%A;1dao103»
0 ..~lmdi.dmW31



Family

fiat orflar

Family

sum antics

Family

Sub arse:

Fall;

Bub srdcr

Family

3U

I Ctahlidanw*<
W9»  £a%&l.i-I.
1ufi»¢§&EQB13l.flfliHlflEBl

3 Muqlluldll
I §§i’M;_;l.l1d881‘l-*7~W»  mmiii?»11*#111

11:3» um
113. L§§jLfiflflflHfihflH[

2 Sphyrnaidll
s fiphyraonidae114-~
1 Polvnmlerinl
3 Pmiynwmifiau115
a fiabielfioi

1 iiubiidat11¢»117118



Flmlly

Family

fiub erdnr

Family

Family

Sub arm:

Family

31119112w- %mm193-~
123W»19919°»197198

a 1i>o~b&a£c:1daa33913%-~
0 Trypaucmnidao131*
: Acanthuroldel
a Aeanthuridaa1@
I .3i.:,;;m1<iaa

13-'3~  Hfimm
134-  1%

z mmnotdai
s Chasuaidae

136- mm



Sub arde:

Family"

::'$ut*z ardox

Fmlly

Urdu:

fiub nadir

Emily

1:260:

emu:
Family

filth emit!‘

Family

ié=m11.y

I Mabantoidol
s Mabantidae

11"» mm &1m.\u.
1 ?iMNt&cemm1oi.dal

u éultammbolldm139*13*?‘ mm
8 wnwmzehifmrma

a Synbranahoddl.

0 Synmmahldw14*»
n Plexmormatifnrmeo

1 Pleuamnoutnldli

l £§1o'kl\1dm141.
z siolzoldoi

:&hmm
3-43¢ 7&Lfl143-»144»

2 Cyaofiioasldan145»14°»



Urdu:

$ub atdot

Family

Eub orfie:

Family

a Tutraodontifnrmea

I aaltawlxiat
5 Trlacaathida147w
2 Tetraodontuidnl
: Totranduntlaae

148- awn149* 13%1%»
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2|‘; $"l'€r'i'E&i%T1C DE5“€-‘HIP? I.¢13.=1$

s ¢~§-ws. waxcm  L35CL!\£3:?3 I
CQHJRI I f:'U.:;‘5fiLA£2§~iI
51;}? 5%; M<..¢m;£ia s  I*€3i3A
URZBER I LI¢k‘;€3AT
$;;;%1*€£a F?»:*!:1¥_.‘-I I L%MfiY»1T0*wEA2-4.1»
1 mac flatmmd, mu
doprnud, oval at rhmbotd ma united with pectoral:
anur.\ariy. T011 low; wh-ipllkw with 1 narrated pungnnt
imam Eva on top of head. Eiptzmiea lama, close behind
we. mom mall in the tam of pavmant. Five pairs oi’
wanna). 131.13. oponin-13:. maul fin absent. Pelvic tin
laallq

The that cm-.a11w away an atmg rays of India
wntozn was by Hay (WW!) um acaertmad 9 special umill‘ the

gemu $43, Mmanviale (19i;§é3) duucrlbod a  aplciui of
fling my from fit? af fionglb maxi (1949; 1952) ptopoud
a toy far the Ming rays of Imian wltora amji also dour!»
bod (1969) 15 ¢>@¢1¢, “"4 QR am prautvnd aollucttonl
of Zoolugaittl mrwy uf India, 12 species urn ripened
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item 521:4. Lenka waters (immu, 195$), micro and -whnon

(195%) carmtlatofi tha distribution of sting rays with
the mfltfl mraual. iaatmma in Indian mama. flaecmtlv,
dome am mmum (l=%:~;,%.<-%) imparted 4 species from

Laeaadiwe M'6hlpa1aai;u¢

sue quadzm-rgaulnrg newly no brad as lung;
hwy mt cummtalv eovu-at with ammo tubercles er
saloon; tail much 1an*;ur than Ian-ijth at disc; an-atod
ammal aplm pwsent QOQQIOIIOQIOQQUQIOQQ
i~za££msquo¢

§§ aaflmaqum 1312:
Rafiimaque, 181;“.->n 16,

K

Rnfiqnamm, £811}: 48
(Adwiaon) emu», zzma ma.
jjlglalnville, 1825: 3'5.
lRwm>.1, was iv?
smliez am shale, 183?: 3.

fitlfifiiifitlfi £616 flbflfiflt =.;~¥1 £811 nn¢o0aoaoao0onoa0

Itnoannb  ¥’iU110I' 8-W3 ‘>?9!'l1OQ
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Gutamaua fold ~p::eaent on ventral awe of the

$811 ovumuunauooannnnocaocuoeo

&ub.| H I  !  _‘  Hu1l"a|r| ,_m,,,,,_d__,2;_h_,_n1,”

amut nearly pointed; "tail. S-.*7*7,.=:.-m1,51,=<1 L": disc

lanqthg bady undifurmly bmwm or matted ".¢.,.¢,¢."¢.
-~-~-~~  (J  (1‘¢r=IM1>

(Kwanzaa, um
Plate Q,1

Fumkat, 1775: 18»
salaeknr, L852‘: 7&2.
=ij.m=1tZ'\@rg 1?-8'7i;;1l 4'73; Hay-; 1378: 737;
353;;  Fowler, 1923! 1&1; amen, 1949: 79¢
(é )  =;@:i:isra, H49: 33, 19690 166,

\;%‘ww» 195:3 = 14»
: izawdl an 2 wacimnn, 338.¢z.; and 283,1; ma
§15C length;

fmdy meaaurmm-e_nta in porcant. at disc length:

diam width  (5-:4 =1» 1§I*:2¢4?); smut lmzgth
3$?.1;;~‘5~19.,1;;s$ £51; an 2-*@;;*»~|.5&); ambit diwmtar 4.59-4,62
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($4 -» 4.6<;=); lnmmrbital wlath 14.34-15.12 (fin an 14.98);

moat tip ta hind bordor M Iplraclo 31,44-32.35 (gm a
31.138); tall lemaéth 277,*w,2g1,51 (M == 279.25»); ozlgln
uf aaudnl cpma 36¢97-37.45  in 37.21);

9114: thembold, width Slightly Qmltnt  lcngthq
iimut 901M‘-Id 4 skinny flaps on flee: af the mouth,
Mata! lmlaaa unduiatkn-:3, Intuorbital apnea flat.
fwlrwh Iowa: than we, Pelvic fin trtaafiular,
obtuaily pointed‘ {Jamal surface of the may with
wherein in the median line. Tail w!-\L:>~1$ke, 1onQ%;,:

without czrkmaous I010, 1:-:1th a urrawd Quinn.

iJoz-ml surface of dice unlfamly brumtah-blank
or with mull round brow: mote. T011 bmm or with
black rims; Vant.§;a1 aids dull. white;1

Rod Ma, Zanzibar, fiovchollna, r.aada~;:l0ca:, Natal;

Cm! of wand Hopi, Siouth Africa, Arabia, Pcnanq,
?¢,1yM~s1a, $21 Lanna, Buma, mklatm and flout: of India
includtmz Laccodlvoa.

' mi 131% P 51532/53 (115053 m Dis)
3-hilkflg Qillllg Ho-Cg 381' C011.»



Cutaneous fold an tail vow bread ‘and wall
GGVBIOPOU, 4 ‘£13198 ‘I110 10!!’-‘gth Of caudél 855416 nun:-one

naunnoubnmooouo §3OIzi‘BlQ   ll (pfilwikll)

<  <F@=m=¢1v l’"='>
FIQQO 202

£33; “$9, Formal; 1775: 17¢
§gggL;]gmg¢gggg;:M:a11tan,%1822: 1¢

Q-unisex“, 1852: 77»
in =i;aunthar, 1870: 482; alay, M376: 7411.
Hauler, 1938: 1¢.32¢
3  ‘flora, X949: 34; 1.969: 173.
%;i¢aunro, 1955: 13..
Elana-:1 on a a1n*A:;1e npaaimn, 281%.; rm
dine length.

fiady maaauramanta in pernent mi wiac langtha

disc width 1Q3»5§; onaut Iangah 2¢.§a; arbiz diumntcr
2,34; interatbltal width 13¢§2; snout tin to hind boraor
af apiraclw 31.67; tail length 234,u0; arigln at saufial
spine ?u,4a.
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wflae nnarlv quadrangular, bcoaae: than ten}.
finout obuunalv poinfiad. 5 aktnny Illa on flan: of
mouth, dental lamina: undulattns. £ntcro:b1ta1_apaco
nearly flat; fipiracla ieaqer than eye. Hulvic £tn
lhort andahtuauly fl9lfl§Q¢0 Bursa! surface grular with
twc alstinct aentral tubercle: in Q wow» T011 lnng;
depreaaud aatorlsrlv with n ventral broad cutantaul fold
which begin very close to the aerratod caudal seine and
undtng fialaw poaaariar fihird af till.

firuun1sh~b1ack an daroal curfgne of tha disc,
dull uhitevwntrallv. Jutamnous laid black»1

fieé\aea, firehia to $cv¢hm11e5, Thailana,
£naenaa1a,ma1urata, Phllipinfilg Auuaralza, firl Lanna,
Bunaa; fiakisaan and flaunts sf lnnia including LI¢cidivwl¢

* 3’3‘53‘5 1%» Fa 19411  m ms)
River *i§m;:qa, ms. mara Cal 1.

Cwafi-5;; S £;'»"}TBIif‘-EH”  $3
;“i1;.-i":-3 LCLAM} I T23 U3ZiJ3'%i'G?AIA

C3J.=?:i*;.-FRY 8 “f!ti'£ 31Ui3'AEUle‘¥»i3’Jé’>iA§..H  I



~:z¥%a3;3%@a 1 £3i.€1¢P
&u;1  a ammmmax
2. 4.2. w 3 Q1’ 1 g ya  ;,‘~@;

I My olorwwv md
wiindrical. £21011 cf the mouth ah.'l.lq\|0¢ Latutll
lino pa-stem.» Scale: mall, wclotd, meant on hand.
$1w;¢1o aoraal Hm Bully imam, iqmlu plate and
Pmudabruwh precast.

Family Elmiildfli ematsta of a slnqla maul

with 1 single VA-lid upaelas in the Iruto-Pacl£1c
1'ev~;;mn, ml: gmua wan dnarihod uncle: varloma nun
by difiuronxz taaennalnts (Hay, 1878; i-Iiebar and

do ihtufartp 1913; aware», 1955; ma%ra, 1976)» A brief
“view of the almmztc-1 {lama at the ma fin rem
pmlantad by Wsitahaad (1965);

L1-flfl$\lfip 1365

Limauua, 17%: 51$,
.L§i¢"6§w-G6, 13% z 397»
Raflmnqxn, 1815: 86.

(Forunah 1775)
filata 3.1
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Fotaokalg 1775: 68¢
siiwainson, 3.839: 292; fihaudhurig 1915: 413»
(minmenur&c»:@:.L;mn A)? Emy, 1378: 649;

mrmll, 19.17: 93; ‘Mara, 1976: 9.
sichlmzul, 1856: 241; amber and

da %3eau£or:., 1913: 4; Fowllt, 1938: 21;
manna, 1955: 21.3 Flifihmr and @*=m1z@amad. 1974,

éfbbnr and $0 ihmfatt. 191.3! 30»
mud an 6 meetmna ran¢;1n>*s in size
158.1?-1?&n£> mm 5!. §1941mI';-215;£3 mm TL).

33‘! 21-53-Mi’; 1% 16-17; PAT; 1!. 14.; ‘~Z1¢ 28¢

iwanumawnta axpwmmci in mrcent of

it-3fld».'~.}£"-ii lanxgitht ~r.;xaat»~aat Body ciapth 1?6¢&*;7~17.<J8

(as an 17¢@J1); ham! 1¢rn¢.:g%.h 25,15-274,21  an 26.49)]

meat ma £1 fin m.~ié,;1n :"Z13..87-53.69 M =1 5-?¢4§3}; moat to

A rm fil‘i"}1Pl 'M.as--1a.2e  ~ 71.25); smut to paewm.
fin origin 25.15-u-26¢26 (f@’i an 254.94)! maut tr: mlvtc

fin =»=~1m 51.55-$2.54  I 52.,@;;@4); haw  fin 13.66»
15.93  an 15.2‘-4); bans ix fin 6.3§-9:94 M 1- 23.49);
metcral fin length %13.35»15¢m;2 (Q; In 14.29); pelvic fin

length 131.63-14.87 (:1: 14,23); mast depth af caudal
poduncla ?',6‘?-£!;.75 (mi In 8.1%):
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In peroann at head length: in@u€ length
24.46-27.16 (M - 25.98); arfilt diameter 19.14-83,25
(J; 1:» 21¢6-1)‘; want. width sf inwtotblial spa-at 26093

24-$9  n m,4ra)

fiody elungate n¢ ay11ndt1¢n1u %nuth fiermlnilp
@191: af math oblique. finut pointed. maalltao
raaahing ta wall bahind tha poatflrlot margin of eyns,
its lawn: bowdwr with flan dOfl%l¢Ul8$1fifiOc Intorotbitnl

haaae eoncawn and broad, fidlpnflfl eyelid p:naont¢ @111
rarer; (1~fi) + (13014) n Quufia, vllltfoxm tat pracont
in jaw‘, vama: and p81&t1n¢ Laaoral Lina straight,
eaten: upta caudal fin base. Aulilary lcaln pmaiint
at petoral and pelvic fin! Iain. ¢auda1 fin 00917
£nrwed¢

vgggggg; Lataqal Line iflnlfi s4~98; in tranaverue oories
l9~Q2¢ fiealaa present all awn: the body including an the
banal newt of cadal fin» $ca1e aheatha are Drflminvnt at
floral!’ anal, gestural and pa1vi¢ fiat barn,

Qglggij Burial profile silvery with ;r¢¢ni0h t1fiJQj
ventral nrafiln br1;ht ailvarvu '$¢a1as cf QQYIBJ
praflle awe mfitfilwa with mlnutu black aputs¢ fiorual and
causal tine aunt? black» utner fins lliqntly ve11ow1ah¢
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1 East mud fiioutn Mztcan malts, indignant;
main»; fiantnaula, msilipyaima, mdamula, fining Kama‘
Jag:san,A'i5ou%@;h %i#a1aa,, finch, Red :3‘-ca, Arabia, Cape of

-Bond 51090; Australia, 515:1 Lanna, panlatm and irzdiat

bum east  Mat smut!»

1 my (lfiflfl); sfiabor  ch :$_oaszf?o:t (1913);
fiailh (1949), ;=@a1m-a (1976) 355151 mm Ran (1976) deocrihod

utnnnaua {rm the Imia-?nci.f1a region. mt
OG¢OI'fi1-i'\f£ tin Plasma: ma ifilttehcnd (1974),   10
amt found in tire Indaa-Pacifi-Q migmn  an the wuvi
douerlptlcmm may zmrobahlv be dun» no mhmantificattans

of §,  fifla azliatribution cinema mam mnatl
where it was dea$%,nat.od an

2%¢4¢3¢ g‘ J‘“&'-;4:§;‘fi % a ;;g,'%@;;f;'g.|¢*=i=i-f* $3 g

* ihdv @1%o=1»:;w@=ed am
l.l.i€F?'\2:I.Y ccmm-owed, fiat‘; of :.wu’¢-P1 oiwliqua. Latoxal

line proa¢n&¢ finale: large, avclold, absent an head»
flinqlo doraal EL», last daraal fin ray filamanteutq
Belly unhaolod and smooth. vaeudahranch absent,

Family _i1mg¢a1w-tam is represented a =~:1n11_: In genus

way, am; §isbar and we éiaaufart, 1913;
féunrog 19%; fieclwr and  1974; .*.%1sra, 1976):
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mg   Lmapodt

i-Ieoaaaeu 1339' 299'
L”-antalaau; 1878: 241.
Jowm Mai aiwrmarm, 1896: Q39»

* m"'~'>*YP1°
(wouuwmh 178$)

as-ouuonat, 1W2: 296
fz*mM.1ton, 1.1322: 254-»
valonelanms, 1.846: 38$,
flloekaz, 16%»: 421.
im way, 1865: 2128‘
xmamer, was: 4714 aiay, 1878: 6&4;

mbor and da %;;ioaufert, 1913: "5; Fowlor, 1938: 21;

Ware, 1955: 23; Phmcber and A-Whitehead, 1974;,

ifiiara; 1‘i3'7€n 12-a

flamed cm Q I3i!'3¢1l*:3fl?!9 ::a.1;_;in_f5 in 0120
::;>9¢ca-2:>4.t=  51‘. (13'.2.:;@-a1<>.¢‘%: sun 221.).

£13, figgaqlgl ilu 16-18; 1% ..';‘4-25; P, 14; V. Au; £3; 30,

maauureman-ta camruosw in poraant of
tandem lflflg tn, ggrmltfllt body depth 24.41;-29.83
an 27.23); head lamgalx 2'?.83-29.82. W n 2i1i.63); am.-mt
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ta Z2 Mn urlqln 49¢6(J-53¢5l (M an Marti); snout. ‘#2:: A

tin arigtn '!<3.19-45,13 (3% an ‘72.1'9)| szwut an Dwtoral

fin ar1L~:31n 25,94-27.52 (24 an 26.65); smut to palvlc

tin or&~;1m bumfi-52,36 (:2; = 51.36); mu 0 fin 12,16
12.~2w¢a M w 12m; ); mu A fin 15.4»:>-mum (*4 1- 17.72);

pwttaz-:1 fin lmq-ah 17.€33~17¢91 (M an 1.15.88); palvla

fin length 1.-'€.99~13¢?€:  H 13,38); lean: thpth of
-caudal zacdunalo 9n&3ulD,2? (£1 In 2'93):

Iza pizwbnt at head length! Imut lwngth 24161
3525 (;=.»»i U 28¢3U)§ orbit. aiemntlr 2’5¢:';s:J-27¢69 in; an 26143};

lfifilt  (If ‘fl?lQl'Ql'§l‘:Ql I§‘¢Q  ($5 I
E30:-W e10nqa»a.:ad a-mi allishtly eompmsad. lwouth

mpnrierg Qtleft rat’ ma-nth ubliqui am aha loll: jar
p»:m1zwm, maxilla mmhin 1 to bonlrw mutate: margin
of eg-:0. lntaroxlaltal Iplfli fl.aLt.. Miposa aw/11:3 ecmfimd
ta uxbital margin, ;:§o1J.v mwth am! unkue1m., £2111
rakarc on flrlt arch (LI;-‘*-15) + (29-32) In 41-47. William

hath in jqn, vmraor, pull-tina; ;at01'y::;ci~:i arm: magma.
Luz my QH the ""~’..§fil"31 fin fllmantoua, machiniz unto

caudal wndum la. Mtllazy nah mount at peetural and
pelvic tin: nail; Lateral. lino mun on caudal. {ta ban‘
fiiandal fin Qiliply fbtliflc

&),g;_: Latu:-ll Mm male! 33-38; in tranwaria arias
10-.-11. ficalus patent all mm: the body including tha



‘Q

bfliiq
Bursa}. pm!-no dull gran, vmtzal profile
silver; bI'1<;htu Intcmrbizal apnea dark QIOOFM fiaaut

tip black‘ flarlal fin tip, cumin! fin and dntai hqll
af pawn: Ma dmky hint. elhtlwr flan ,ao2.ou:-loch

0 iiawz. and -South Atrium wants, flat-01,
Zanzibar, §sa¢m;xal¢ar, §21m:it1un, Milly Peninsula, Foams,

.‘Mn‘;3Mapo¢:~@, Indaneala, Mn; Phlltmflinaa, mama, Foams»

Pusan, Hurt ébarwim wiabmw, mnmlam, Melanesia,
mgcramalu, Polymaia, :31-1 Lenka, Australia, Pakintun
and Indian bath Qflit NW3 808% 6-0101.’-Us

'  *1“ “'1 11"-*-*  5*-1
history uaimma, F’-, my Coll»

uétikmt z Aéigq»U£LL1FtJi%m:i££§
$*J.:~.s *:%j;;*:..12E:i : sa;}¥:;1i>3 1L.,@ fume: I

.'£‘i Q‘: 4%    i

' 5'9’-3%’ M-*¢"%1$*-*-Q $41“
cylindzxcéalg maerlorly don:-eaaod as swosmrlarlv
cmzsrautd. fiwuth lawn, Glaft of mouth -slightly
nbliqum Jam and vemr W111?! small canicnl ‘filth
in bandau kale: amaqated, %é|=I0d in the skim
Lateral lino diuttact. floral and anal flan confluent
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with caumai fin. Paétaral fin well dlvfllfififlfiw Ut1;in
of dorsal bnforn or aomnwhat bahlad ail arigln. Pelvic
fin amuont¢

Tun lpeaies of thin fully axe knmfln from India
(flay, 1.873) and 3:1 Lanna Munro; W55); ‘am: mt:
do fioaforfl (1916) duacribod 5 tvflctea tram Indo-huatralidn

Archlpe-lam. Thom are 1'7 valid amnion of
din nrlmtad thmu%L;hout um mrm
Ho. 23, )

Family Mzgulllmao la mnogeIno:i:¢

fihfig 138133! 15;
1n> . . ‘> _

w&¥ T ’~iF ¢m@, aw

field mhortwr; snout brew; lam: jaw mt nrmimnx;

vamortns zaaph raa¢hing ma far bacxwada an thale an
maufillag dazhal fin cammwnees abave vent; dark olive

d€31‘IQ.1l";' Mid f‘-$1111 Y6!-l1fiU1l‘¥'l VQi’l§IC11Y p¢§§po|QQ0go;QQon-iooiqannuiq   A
“$31911-B“‘3%a 1945
Pllifl 401
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1 ggcfilellwui, 1845! 1'78; iiqr; 1878: 660;
.-mam and émmarm, 19%: 83.

9-E-RLQL ‘M§°l '-*5‘ 57*
: flame an 7 specimen; rmA;1n-3 in one
247g%;3@fi[fi.'§§' M15 $3, (25£;=¢(2h-éfifigu % TL);

gm v  zazvaaa; m ma-aw; P. 16-18; c. law

rludy masuromentc exp:-used in Meant of
stmdazd length: 9:-gate: body atop tn 5.26-8.11 (%*!» an 45.84);

mad Lanqth 13,11?-15.66  n 14.513; snout to B Ila nrlrgtn
39¢-$2-4‘fé¢2£: (Q2 as 4€.J'm7='{;&)j amaut ta A {La urlgln 42.10-44.64

{aa I 43.22?“ anmrz. ta pmwtal fin arigia 12.55--15,75
(53 U  fififlt-Qra.-.1     O 4§2‘§§_.3)Q

his gtmraam mi mm 1a:1»_.'gth: snout length 18139-0
!

2%-25;? {Wu 19¢£"#8); rarbitz aiimmier 7,i3‘?-193.41. (2111 an 9.12);

lean. width af intorothital space 18¢1z3-22,89 (ss an 26.68);

{.110-*1 ',€$'fi~@ and c1/L-indricai. zzfiaum large, Hind

tip of miullla mwhmg he mu myom vertical. below
gmostirtar ma:-%;1n of syn Imzaroriaital amen flat; ‘Illa
mantis on mach aide, the aa%¢erwr nos 11:13 tubular and
mar ts amzerlar %mnr~:§!.a of Maui, ;mst.®r1nt naatril. an

zwal slit and new to aw, ml). rakars chum. ?dlIH.1I1'I'
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and tntamllillary with wry small tam in bmda;
which are naxrawlraq am aozlurly, saaaxdiblo with tam,
’§8§3Q'E1|i'l-13 ::»uator1<>r1v¢ Lateral 11:10 distinct and ample“.

£333: Ei,s@l'|:i.§flt@ males mbodded in the akin, prnltnt
on head am bawdy;

flymga Dark olive above, dull white or ycllnwlth bllfliy

flan aunt» of Africa, ficvamlln,
Imiarmnta, ?$81IYI1£g su Lanka, mama, and coasts of
India lncludtm Laeeadtvas and Manama;

1 K51 W film Km-Q M 5'0
Fufldiiitlfllp 2652 (3‘i35g~L:+ QM EL) §Mfli_;;£521g 2711 (‘@3151 % -5L)

“$3131; F; JIY

* “M811 (was) mparwfl &- DMQLQI.
from Kaymkulm and V011 lakes of Kasai»

2 ms. g5 5 ; g; =   =4 g;g"' t-it
i

I

' M1-' @1<>fl~:1="d W
camp::~nud¢ Mouth lamp aloft of mouth :oach1n»:;@ behind

eye. Anterior mm ts-11 tuiwulaa-, mu tip or anew». Tooth
qramlm-¢ ¢on1¢a1, e%o0u0d; molar-Uta <1: fmawllho
and dcprontbla tn one at mm mm in Jam, on into:
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maxillary and on vamr. Uoroal am anal fins aonfluant
wtth caudal fin. Peutoral and pawl: fins absent,

fl-aw: am fishes of the family ;mrua1dm¢ 0
sin ale gum: La repmaentad in tha vombmad lake and

0 01:13.0 amnion in krwum undo: the gems
webs: and do mwfofl, L916; manta, 195%).

mm ma! trunk more than twiw in mil; anterior
nostril in a ample tube; bavrbel-Ute appendages absent;
tail. without hem: aubdnrmal acutau Lateral Um present
DI"! 000:0 niounoaon also

1 '5  >I  1* ;    Q 1356

r*;awg>, 13515: ‘.271;

A single species 10 known.

amsau higlwkcr, 1654)
913% 3 2 ‘ _ , "H

aueam-, mm: £4; Lia-ntmr, 1910: 127.
Eslaakar, 1864: 3.11; tuba: ad

da aeaufert, 1916: 355;
% Bay, 1878: £572»
wum *"**‘*"Y*1»'°s W55: mi».
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1 Maud an a atnglo opoaimon, 27'.1@=;;.0 mm 8!.
mm {L};
flodyimaauzamnta exptilifid in pototnt at

standard length: groataut body depth QQ944 head Lwnth
6'98; snaut to H fin eriqkn 3,89; sent ta K {tn attain
37.50.

In patient Bf haafl length: snout laugh luvflé;
arblt diameter 2.89; least width at lataaorhltal spat
30 150

aody elenqatod, Intoratbltal avian flat»
Anterior nstrll tubular, situated at ho tap of uncut,
aoaterlam nostril ailwwllka and situated above front mlqln
of eve, A$111 rawara aboent, Youth in tun roan on

lnaammaatllary, unlaerlal teth an mandible and vanes.
Lateral line reaahlnfi to caudal anfiunalnp Qbrifll fin
origin aiiqhtlv in dvanua ta vertical bow» 4111 equine;
Anal (la Iriqin Ira the vent» Dorsal ad nal flan
coward with thick akin, 1aw*and eanflunnt with Qaudal

ggggggg Amount»

ggggggg $wow1an-black abave, dukl white belouu margin
of durlal and anal fin! b1ack¢
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t Fozmeaa, ie*a1mv Ichndu, Amt:'a11a,_
M1 zmm awi Quanta of Limit: including fiwwsnmxtu

= 1% M» "M film-Q w S1->
manna, Ens (7u2.€;s mu st.) madam, F.  C0110

2%-4.6:  1
' WW "Iv 1°"§»
%mtorLorw ewuadrlcal mu poatcrtorly owruutdqp
:1-Iouth twee, axtundtng In bahlnd ave. Faust an
vamr and antaziar most m§;;£on af lows: Jan. Sula
chum; Lateral um diattnat. floral am=-:3 anal. flu:
¢o;"zfl.uam1 wlfih caudal fin. Pastoral fin pmlanz,
flriqin af dun»). from vertical abavo 3111 opmlna.
Polvle flln amen a.

tn two gems‘: mam umfiqr this family
(Fianna: mud mawmm, 2.974) a single -game
is zwpmuontad in the Vembmad lake. 3 OM89! \Ifi<ill'

this genus are described fwa India (iimy, 1878) and
Im-Auaurallam :?woh1m1ag¢ (who: aw do fioaufett, 1916)»
A ammo species in imam from 5:1 Lenka (Munro, W55),
Macho: and Mitomad (1974) 600::-than 2 apeeiu from we
:ilau|t¢:nlM1an  and ii/iifltfitlt iiantrnl. 1?lG1fl60
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mntmct bulige at bums at amino tooth an
mi-341$ PW‘ 95 WM? ll!OQQUOQUOOilmtfilfl-iliiliiilifl

continua  ieifl ITS-lfllllfldq

W ‘?'1~=‘=*11‘*""» 1343

55¢ €3l.6l.1.m'm; 1.8438

Ln. Mme pans  from head he above vent;
¢-aryirm Math on vomer has vim internal“; polturiar
met:-11 slightly nan:-or to» eye than to mtoriar mntril;
93-‘bu; 5“-~?l9@$¢-’-6‘ 3o99*13u’iL¥3f*4- 1!-1  ooooauooouunconuvmnoot

"**“""  ('%*m“11t°"”-‘9“°hmm)*
(zimllzam-»imchmm, mag)
Plate 5'1

gum ;~iam11wn-=;§uchs:1an, 151532: 364.
ramp, 1856: 116; iilookor, 1364: 24;

Finches: sew iiM.t.aMad|% 1914,

2 mud on 6 specmana taming in aim
2m.@;~@a3a,w mm :21. (22u¢@;-s-14.0 rt-an *;":.).

gig: as. 232.-ma; A. Lav-21@;Q; an 14; c. Lu.
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élodv maausemnta ezprecud in poremt at
standard lane,-th: greatest iaadv dnpth 4.'41~6,74

(is In 6.31’); hand mngtiw 15.97--£8499  0 16.93);
mwut ta £9 fin origin $4.1m-16,61 (-F"-1 I 15¢?-2); moat

to A fin art-310 41.7’-B~46.9-1 (H us 461,83); snout to

pvwtoral. fin ori.*;31n 16.2fi\n-14:!¢9"9 (fié In 17,153); pectoral

flu 1an;;t!\ 3¢‘72n‘$;75 (M In 5¢37)q

In petmns. af head length! meat Length 24.13»Il  "DI-‘§l'¢    U
loam. width of £nta:.~o:bi=:.a1 mast 9.110-9q?‘7 (M In 9.4-Um

fisdy alcnqatod and Gmwflfilfildn finout l.an»,»;¢

mum lamwq *8-loft at mouth ro&eh£n;¢ to la!‘ bbhlflfl tht

lmml cf eye. Intarormtal spawn marl; flat, Tm.
a»~:>otn*11a on ween aide, asxturtw moist]. tubular;

peowriur matril. as an oval silt, the iatzar new tn
aye than to maria: man-11%. M11. rabnza lmanh
fimzorlar Qeet w;;1m"1 eat‘ lam: Jaw am: vane: with {mgr
liim teeth, the lntttr with s.;iia€l11¢t basil. Iowa. fill!
pointed truth in mm 13!‘? both java flares! {tn o:t1>a:ln
amve ‘:3111 opening, =~:mraa1 am; aaal flat aenfluent 111%‘:

amdai. Hm Latsral. line reach1n<;; ta caudal. peduncle, 36
38 Iateralé paras from head w an-aw wont,

Abwnu
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Qfll iiiistvyikah-bromx obova, dull white belavm Ucranh
anal am; amdal Hm with black mar=;1n. Pumas! fin
calmn-Xenia

East M’:-ma, fiama, fauazzrnlla and coat:
Qf India»

2   was cmnszdared as a nynonym of
55. 5% (Formats!) (Weber; md do ihaufcn, 1916;
1955) but Fauna: m ammmad (WM) dooarthoa
mam aa we eltottnat easel“,

2~4~7¢  '
= Mv m»:='=- M
Vwrmlfbmma finuth until; upwir jun projfieting beyond

tbs lawn: jaw. Teeth potatod, conical or granular tn
nae or-mora tartan in jaws. ficales absent. Lawoanl
line diattnat. normal uni anal fins not cnntlont umth
caudal fin, Caudal tin abaont, Peetozal fin well
davwloped ¢: vuatiztal. uriqin of aosaal before er
bwhinn gill opn£n§~ Anal fin arigin eloae to want;
fielvtc fin abaent,

A M10! zaview on the literature shown that

flay (1878) thwarted 5 apocim of anakewmaln undo: the

Lpenua from Jimitan wacexa. 46 apM1~;m undo:
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9 aamxa are impound from Indo-Auamralian Arcmpoiaaa
(wane: and da iaeaumn, 1916),  (was) laud 12
apaciu under 6 gem:-a from 3:1 Link: natal» Manon
£1961) fluarimax mo mar new amazes tram Karattlmt,
saadras ami also prawtdcd a kw to the 10 specie! at
Lnuzan Qphtehzhldu, mm» (1.979) zopertad tn unwise
from 2/azxgxaaam, cf mum one amino 1; 0 new aiaub
mat-Jrml mcwrd frm that aria. 7 mocha tilifill‘ 5 gonna
Ian rapmuuua in tbs La/ccaciwo Mon1:>a1aW:;u (Joan and
iummrm,  )¢

Zfitlaln af damn! behind 3111 oponinilil P501-0:010

U011 cmvoxaped; Moth granular in baud: on jam; Math
Oh V68! pm000nt| 1198 Wifihfiflt blibflll IOIIIDIIOQIDIQOIO

------~--1» Mm
..».    ll 2‘: 18%

i<.i-up, 18%: 15¢

(.sr1~3isn sf auras! behinci and of pastoral; hood
Qufififi lfl SL1 daraal and fiflll Fit? 108‘au0ooc¢ancoo0o00

iiwuqonoana  iilantlwn-a,_,¢hmm, 1822).
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mm, (mm&1tan~z3uehanm, 1822)

mm Muninon-fluchmm, 18223 20$ §+3.I.cok0~r,
1.358: 156'

Q iiamllton-mwhanm, 18%: 21..
map, 1356! 1'7; fwehor and do iJIaufa:t,%

1915: 297; finnon; 1961: 15:

mg-3 caunthor, 18‘I¢,>: 7?; way, 1878: 664.

I fiaitd on -am ltaifilntra, 4252.1; ma SI. (n'fL)¢

fig, {ggfly aw. 342; A. Q62; P. 13¢

!iil3¢3*1.* mmurmontn Ln peremt of starsdam lonqtm

~@;ma*-‘zest may ciepth 1,61; new length 5&4; smut. to 9 flu

attain ~B¢33§ an-out in A (tn a:*1:;;ln 11.69; uncut to neonatal
fin GEi§£fl5g84§ pwutorll fin length 1.36,

In fiercant af head length: snout lenqah 12,76;
orbit d£i:f-whet max; 1%»: width of intqmrbltal spam
1$\$1Q

@‘aody @1\m;+ata ma v0m1'2“om¢ Smut. patntad,

OV9t‘hfll\_,;lfi; toms: Jam klloft of math hortzontaln Hint!
am! sf maxilla zeu=:M.n%_;i ta ml! mvomi vartlaal below

zzmstarl-or m1u~:;;1a at‘ my“ A. latnral {mew Ln



in@1.cmrb1>:.a1 apac. A 00:-he of mall pores »»n M06;

Mmrlar aqatril tubular an mu lam: uh‘-in ul anterior
mast regwn of wzmr jam, 155.11 razor; absent. Hath
qrmwlarg in panama an maxilla, praanailla, mandible
vamm. Lat-0:01 line oamneto. *0:t;,;1n ¢,f Piurtal
fin will behind poatorzor £19 95 99¢?-'0P81 “I15 QM-‘Ill
am anal Mm not mn¢h1n_;  tip at‘ tail; mt uonfluint
araund tall, the latanr p§ojeet£nq as 0 ltitf point.
Anal fin origin @100: to vent.

‘ Ab‘Q“tQ
Qgqgga flimmicn-black chew, yellosvlah-A-mM.ta bola»
Banal, amt and mine Mm dull white,

t A11 the coastal rl»;;1ema ‘of tzwplel
batman M’:-lea am Tahiti.

1 ifii *~b=~ 21°? (54%-<> In 51»)

(45‘§.§%gl'L.2     Cfllfiflttfig
'L\>¥:ii;:fli' 1 CL%¢}§*%£s3€3£3P?mLA
5219551 Qiwfifl I CUJP§£uz1M'=i;#%m
iiffiii I 62.11;’ IF=f;>fl£»i%E;=&
5m.:~ ¢:@u.:a»~1 1 £‘.‘L‘J§*i"»=, §’.m?.l
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QQQQQQ   % I  _-‘viii

' 3°“? °1°“£§*“v
cylindrical er comnrenuod. Math moan or 1000 tnmntanly
cleft sf math not macmng behind 01¢. @2111
inns.» frzm lawman» waizchioatigal. rays prawn.

Lateral time absent. $uatea avclcid, anin and dantduoua;
absent on h@ad. flatly with konlad er uakaolnd Icufillg
at lacking in some qwnrn. spines absent in fins.
sinmln daraal tin, Locatmd in the midpelnt of the body.
fiaudal fin ducal? farkod,

whitohead (1¥?2) raaasntzod 7 sub~faml11n0 undo:

tn, yamggv Ciupeldaa tram fin» anus around India, of which
5 aub~£um111ea wre rapruaonaad in thn present colluntianou

5gg_&3_gmQg{g§11$gg,(ndlflad imam that of fihltoholflp 1912)

1» aranphioateqal rayu 14~19| belly devela af ncuton;
prammanlllan rflfitlfléulflf ounnannnovoaonuaonnonosnootlttto

an an 0» 0 Billfli-M191’!-iflflfln

aranehtuatefial rays 4-B; bally with I¢UtQI)
9F¢*3311159 t3iln3“1§9 Quuunroaunuanico in

2, Aaal flu with loan tn: av raya; pelvic fan with
7“? ray‘ IIQQQOGQOODill-Obi-IIOUOCOIIQOiliiai
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Anal fin with meta than 3 rays; palvie fin
Wifih 7 rays ou000on0§a0Q#00a0uo0o4c

3, Mouth tntminali lower Jaw not fllwnd autwlrdl
at eorctn; 185% ray aural .-¢¢¢..-3!»

auth lnfuriar; lawn: Ja flarnd auflwandl at
cornara; lat daraal ray nermai or filamanzaul 600000
.».».¢¢¢.-n.-3b.

38¢ Jpar Jaw without maflian match, two lupraw
maxilla; tiled ncuaea hoist» and huhind pfilvlfi fin
ouc¢o¢0nouuoaonnoun¢o 316001030

Uvper jaw withaut median match, a tingle
supra~maa1x1u; unkaelad aautaa befuze pelvic fin .....
innnuoalabuwnu P@11@fl311fll'Q

3b» $$amch ;1zzar@~1&ke; a sinala eupra~maai1la ¢¢o
Diooooooonilblottl Uflifififimfltlfllflg

49 LDWQI jfl $t¥0fi}1¥ proanatheua Qiotowcnnaouoattu
Qoonoooanouqooaonbo ?I18t13BU3OtlflII¢

' '  _ ' ~,.a.;,.. ~_ "..?;!;?.?;A *_  , L, .»~.-i’

Tun yonexa are incluod Cwhitahnaa, 19723 Finches
and_wh1tahunu, 1974) unao: the aub~!aml1v muonumtorilnaaq

inn genus gggggggg;gg,n1onu was IQ9tQ8aaned In the
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Vwanad Inks. Famarlg  valid tpwiaa ramrtnd
uminr thin gems (slray, 15178; amber and de iinaufert,
3.913; mam, 192:5; Mara, 1976). Whitomad (3-.963; 1W2);%

»*i‘hitahead 3,3,3}, (1966) and Mum: and mttohoad (1974)

haw includad guggjgfl, Blake: 00 connflficltie
with _1-g.  Valonalmmn

Pelvic film! untiaz: dc:-sat fin bin; 2 Qumra
maxilla; htmmua pointed mxterlorlw 6 I181 2:7:
14¢” Qiouaou-0000000 Vhhnciannn.

"*1@"@1'“"": 1-64"

‘V!.le~n¢I.emwt; 15347: 46?.
Fowlor, 1934: 2441
fiurtin, 1943: '7.»

-» mfitlnt-'§;;>16 (Fianna: and aemitehaad, 1.974)
fig; Valcmlenmig 1847
?1I§@ 611

fin‘ Vllonuiu-arms, 1847! 461; Gay, 1:373: 647]
richer and do maufort, 1913: 21; Fowler, 193$: 598;
aware, 19552 28; Whitehead. 1972: 1'73; Flwhar md
§m1teh<1aad, 1974; siiisra, 1976: 21
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% Mentor, 1849: 1531
Maker, mam 422; flay; 18780 647;

Wibfirt‘ and 60 iieaufort-, 1913: 23; F09!-IQ?‘ 1.924: 39]

aauzxro, 19%: 29; mars, 1916: 23¢

annnumna£&n~@nm&wasannnnnLfihabnuwflv 19331 4w

1  *"°“1**'v 193*" 2“
: an-ad on 15 lpbctmrzo :nn;;lnq in flu
11$oU¢l330U RH $1» (l37q€JIII16fw;iI3 flfl T!-J0

Em a an 17-18; A0 16; ?. 14; V. 8; 3» 2~;;=»

meaau:@»mmr.0 eaproaaafl in vitcuat of standard
length: gnatoat  depth 19.40-»2:4.4I::: (ma II 22.16); head
Len-,;2.n 25.4%;-27.41 (J2 u 25.26); Onout to U fin o:ri.:;;i.n

5h,~69-56.72 ('1 an £34.92); uneut to A fin ur1;1n 76.69»
$6.74 (:5 u ‘79.?‘9).; mwdt to smetorail fin mri@;!i:1 27.96-29.83

an 26.78); anaut to anlvlc fin origin 58..B=3-62..&£.2 (M an
§’:1¢l.6}; um J fin 14.4%-15,2=i2 {:1 a 14~.81)| bane A Ila

&u47~1£J¢L>B  a ‘9¢19); Iwfitoral fin langth 14,..'Z8--l.5;67
(as an 15»29);* pelvic fin mngth 13.§1~1u.5!.  Q 9.‘-7?);
taut depth of caudai mdmcm 8.539-w,4%;§ (HZ - 9.67).

in I-Qitfiflm of hand length: lnout length 3$.¢42~

a.a2 in-» 33,3»); arhit d£&m0tar 26.1a~29.aa (m.-%21.72);
hast width of lnmrerbltal span» 22.95-2t>.8*6 (as n 2%4.24),
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fiody Qlongate unfi cylindrical» douth a0mm$fia1¢

manta am: Mt roach in item. M aye, prmaatlla
raetankgulnr. mtororbital mun flat. Mimic Qyclld
part}; eovlrl tbs fiyinfiilly lmoath and withaut touting
G111 takers on first  (11-133 4» (23--25) n
Jan with alutinct truth, vlllifamm tooth in PIIGII;
pterygold and tnn;uo¢ §uato:a1 saw pelvlo flna with
axillary lca1oa¢ Quads; fin doaplv termed;

8:110: Ln lateral marten 46--49; tn tranovora
series 1:-am. flan!» ahaatha arc visible at dornal; nail,
9061’-£0831 Mid ;;}&1\f1¢ flfl bfllla Fifi Wlififlflfl lfilllln

§Q}gg;3 fiorlnl profits bluioh groan, vuntral profile
silvary bright, Qwerala silvery with bluish tings.
oldcn vellum latarai bad frum operate ta caudal
peduna1e¢ fixpoaed 0¢a1u margin: of tha fiersal $rof11a
are black, thus imparting a blackiah t1n@@¢ Parka
margin of caudal fin wary blackish. fithur fins
cu1au:1a0n¢

Qggggiggggggl wadagaacax, fiaat Atriann ceaata, Eastern
Moditfltranaan, fi@d awn, Persian fiuif, Malay ?en1nnu1a,

%eng flan}; Anny, Foachow, filagapvrn, Auatraltl,
Srl Lamas; Pakiatm and India: both eat and wit anal“:
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I K11 ~<M- 21¢“ £111--* 81-)
Bamhay, 263*: (n7.=:;.= m sn) manna, F. flaw Gnu.

mun%,; the fishes M’ tin’: nub-fully Chlpalnllg

14 quanta; are mu=.w;;n1zud of mica -a -gzamra mm H
imparted fram lndo-Mcitia m;;1~;>n (whttenoad, 1972 )1»

at am 6 gamma, Mama at jmo gaunt:
and  mm rapreuntud in aha vomoanad Inn
iihan (19615) rovtaed the Indo--Pacific elupoia flab“

at mo ikmua  an-xi re-¢0»;a£Qed tm nub-genera;
Follewtag Chan‘: work, Whttemad (1972) raooqnlatd
.3 gab-qgnugyg unriq: this genus and reputed 12 1906105
tram Imilm wits:-0. stair £1978) in his aympuln of
tin Indium armein; Listed 9 speck: mm: the wmu
E-‘tucker amt "whitahaud (133743 Hated 14
amazes umier this genus Irma aha iiastarn Indian wean

and Wntaga cmtzal ;¢1'a<:£fl.c. .%<.=§1sra {1**;76) duacnbnd

apwlei an-@=.or {mm .£:1<i1a and plazod thaw
mwar am sub-family Glupctah The gums  ll
monotyptc and is c<:-nfi.md% in tha Ind%o-waciflc an:

whitened, 1972; %mr, 1973; Manner and whitened,
1974; utl; 1975; fiisra, 1976);



as

10 %9®2¢19 Qmwothj gill Qfiflflinj Wifih QUE filthy

°"$%P°W$hl} Pglvifi fl“ $fl¥0 3*? ooouooooooonuuooonzn

spurelo umuath§ gtil nyaninq smoothly raunned;
901V1¢ ftnlraya 7 aaoonaououooconaocnoouaoo00aonnQ30

2. upper Ana luau: porticn of aha paddle shaped
Qnfi aupramaxilla nearly equal; frontopawictal atrium

nuweroul {7~i4) auucanaoouiaoaono_£§fiflL§§LLfi,vi19fiQ1ifi"'lc

3. 2nd %awara-maxilla larvga and ncta=¢:%;h:1a:; Rpm:

jaw olisghalv nutcmw; latasnl ailvury M1490 llanq tho
midnliflfi Qf thfl body 0¢o00uooo0una¢a §l§QQLQlQ,§h1\1IYu

§§§fl;Qg;Lg,@a10ne£ennea, 1847: 1%.

QlQgQQLg’V&10fl¢i8fin0$p 184?: 3&5.

§ggQg;_Va1enc£0anaa, 1847: 362.

.Li1m~ake'::; 1;_s-49: 73.
‘mentor, 1349: 12¢
QQQQQQQQ 9&0?’ lfiéus 311.

iilneker , 1x368 1
§1§§13§gg,Fow1ar and Qean, 1923: 3;
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ICM» 1"->65)
1. ?e1vlc fin rays 9; pnoudobwach 1oa~ and with
aiatinat vantzal rlaga; apihranchlal gill takers
cutlad awards; lawn: gill raaern 145n353l0suuoo\n¢n
-----~------~

fialvlc fin rays 9; puaudubranch chart and flat;
nptbraachlai gill raters llm0$t ltraiqht; loan: 3111
IQKBIQ flflt mfiffi thflfl 13% gpnigquqil000u000000lQOQlQIn

oooaanoooovouio

Jody Qupfih 19.52~21¢fi?n In SL; head Length

31¢5L~34.§Qfi in 3L; ventral ltutea uharp and Qxpoi¢d5
tnpoaed portion of tha intnropnrcla almuat cemiclrcularg
lawn: @111 raaar: 2@@_22u; a black/aalden yallow spat at
the uuerlar aaglu at a90rc1¢ ¢¢-¢»»~¢¢~»-.¢¢¢u¢-u»:-Q»

-~---~---M-~  <1  (1
Va1anc1ennnm¢

v=1¢Ml~aM=» 18*‘!
-Plfltfi Q12

§ggigglggnflgflgigggg,Valenciannca, 1847: 273; Fowlir,
1924: 36; _¥il1fl1*Og 192:5: 2%; 2§mtehuad, 1972: 177; Mair.

1973: 4; Fischer ans Whitahead, 1974; Mlsrag 1976! 45.
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“$31 valmze tenant; 1841 I 442..
‘M’: 1%?" 99»-‘=w
@;:§unth0ia';', 1%?-68: 443; flay, R3788 161:
§_],g@   mm: and do fleaufért;

19l3: 32¢

2 éflaaed an  apecimons zm'z;3.n:_; in size
131.-i;;“1£y5‘?l;:   (9”6u?.;,,19:3,i;#  %i."'L).

Film gfi  Ajll  1%-17; #531 14415] 1’; 15I11i§] V0 QI 530 22¢

maamzremants naps:-wsod in gnscmt of
s€&»m;%m:‘d 1al:1;;é;ha gteawnt batty damn 19,b2~21.i&Y‘? M 

2@;;».9’2); mad 1on§;t!a'3L.51-34.§,¢;z> )  ,. 3g,95); |M=n:. am

fin oz*$.<'<;1n 4-finfiifi--49¢$?7 (Q Q Aa,@§5)g amun :10 A Ma

or1_;1n ?7.7V~8*,i.>.fi@=  .. 79,15); om-ut ta pemtoral {ta

o:'1¢;in 3?fi-.3==3;-32.3%  In 31,69); maut. ta» mlvie fin

or1;i,:1n €»&.9%1~$%;§.£2*§5  n 57,79-'5 Mn Lb fin 11¢’i‘>3-l3;,3=6

ml 1!£.4:">)§ base 3*}. f1.~1 11¢fi~;~13.t,-6 (.11-. 1:g,~1w)¢ poctural

fin 1ez»n;-ith .L‘¢¥,4%1'i.F32?  an 17.»@.:3); pi2l.*v1e fin length

8¢7£%~1=;.'@;‘3 {I51 In ’~.¥F¢f§'E»,H 1.-Q85‘!-’. aim“) ‘uh azf caudal :>0dunc10

7.21-8.8‘;  1; 1.97).

In pe1.-¢@mt of head Ififljgthl tmaut length 26¢47-

3.A;.;;..;=1:..:: {:1-5 1- 2$¢13); cariait »:x1-water 18¢2"6-ufilofi?  an 21443))

least. amt}: at Lats:-orbital. mam 2-=;~n19-2:2%.29 (F1! at 21.77):
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adv elongate. math terminal; slightly oblique
ma we lam: jun n11,;htl.y longer‘ maxilla reaching to
warmest lanlow ant~ew1cr mar=;1n of aye. lmtorotbitll
spice flat, ndlpeon eyelid broad. filly with QcutIl¢
(1B~2w) + (13~15) a 3L~35. ail! raters an flrat arch
(l56~&7&) + (2w0~22G) n 3b~39¢ Te¢th lbIOni¢

Axillary Qcalc ?I8l0nt at pelvic fin na1t¢ filudal fin
dloply tanked,

5}; 4113;; a mains in lat.-aral 902-ma 4:’:-46; in trmavoru
mortal :1-as. Qualas 9®$llnt all awn: the body including
aerial, anal, caudal and pnetaral fins buzz.

Qgjggg fibrill praftln bluish-gran, vontrll profile
twining atlvuryq A lateral goldan yallaw stripe alon;
tho m1@~1£no of the hmdv- uorc1a~w1th a ;a1don walker!

black b1um¢n¢ unreal and caudal fin: ducky b1aak¢ ammo:
fine no10u$1¢aa¢

Qgggggggggggg zest Africa caaots and ficvchellaa, uulf of
Adan, aulfiof fiman, Rad sea, mmuaaa, Philippines, Aorth
Bataan, Iran, i>ak1ntm-, 8:1 t.a~n¢ka am lndim both out
and wont caaata.

* Z51 (***=~ 3°16 515*-*1‘-* M 51'-3
iéllabur, if. may con,
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@393 The zonal Lnwatiimuen ntuain an aomunhd
by aubJo¢t1nL; mrzwhomtrlc chanctau at the pwpulatian

#3 Q (EL  eellocted from éiembey-Karachi;
zmwat, Mun and  mfiiloao by Ulwmqlm and
Chidambwn (1943) Md tentatively comludud that thorn
la the Quintana of mu than om ram in oil. sardine
populmtam Bevamsan (1943) pravod that the populatlan
0! fih (§U¢ LflQfi§§3§Q_ef Qdmbfiynfiflrlmhi raglan: and

;#$l1anar m;L;mc .a.1'tu: in the number cf swam.-ma). :01!

anu head lfiflgth in total length :at£a|¢

Kw w wwlvv ~  i)
iiociy damn 2?¢??~3l¢73:»-s in $1.; head Length

25.<;;:€>-Qfiqfifiyi in .€~£=L; vcmtx.-al scum: sharp mi umonc“

lower gill rakaru 5&~62g paab~pe1v1e acutau lfiwlé;

caudal fin margin dusky black; black mat it the baa
0f antnrlor GQIBQI Iflyi Q0nooaooanonnuaoamauiuooooooo

~---w-  (1  (Blacker)
< #i1w=*='- W49)
Flaw 7.1

§*_fl%  iiiilawker, 1849: 72
I-wwww. leczm wflama M

!~”~‘0whr, 1929: 592; zmnro, 1955*: 26; mars. 1976: 43
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_{£ahrttt_l fiilrbor and do Beaufort;
£913: ‘I5.

gig“ Regan, 1917: 383-; imitohaad, 1972!
185; 2*#Aa1::, 19?3: 39; i’3.zcM:~ mad zihitemad, 1974;

z zsaaod an 2 ametmmu; %9€w and 115.9 an st.
(lzflym and 141,:.;§ ma TL).

#30 17‘ A0 17013} 33115‘ V0 3] cc 2&0

iwy raemuraraanta eapnand in person: or
standard Lvngtm qrcatnot bady dbpth 2'I,7'Ic-314.73

(.5 a 29.75); Mad length £25.*.;§;»~$26,$2 (as .,% 95,15);

moat ta £3 fin ¢r1»;;1a 43,33-43.91 (ii: n 43,62); smut
$9 in fin oz-i,};£@\ 761-,52w7r;;».6fi  an 76,922); lmout £0

paatural fin ari-gin f26¢6é~Q?¢i5i§: H G ‘5~??,fi9}; smut ta

mlvic iii: :.>r1@§%£:a 52¢:?if»-&3.¢4 (“iii -= fi£,§f_’s3}) haze £1 £111

13.8“-1a.m (11% - 1s.s~a); bane  fin 15.5:-»1e.w ta 

15.81); p?c1:.ara1 fin lera 1<5,%5.‘2~3.€>.66 (*5: an 16.59);
pelvic fim 1@flgth 1@,um; least da$th of caudal pafiuacln
1»;'J.f.;_;.

L1 wtcilnt sf haw 1an,;~t'fihl snout. mmgth

24.%59-3141 M an 21.9%»); asmt :11 manta: 2*-1,95-26.66

(£431: i';i4¢~BU)'§ laaat width mi’ lntemrbhzal wane 22.95»

28.38 (.2-i an 25,91).
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Mengnta and eommecud.  1‘-Ol‘fll!\8l.g
oblique and am lawn‘ jun slightly l.on:j;0:¢ maxilla
meaning to vutical. mien mtamm: border of wan
lntarorbltal space flat, adtman walk! nmlm 901.17
with prmimnt lcuho, (17--19) 1» (15-16) a &-35.
13:11 tutu: on first arch (2%-30) 4» 50-$2 an 83-fin
Tutu mum. .@»»1vs.<= an with axillary nun. mmdal
tin dnplv faxraod,

zicalaa in is-aural aesriea M-45; in tymwarfl
series 11¢-11.2. iscalaa prawnt all war  body
Lzmiudlng on unreal, amt, aaueial, paatexaz and pl}-Wit
fins ham;

Q1932 Bursa}. motile brownish-yenuw, V9:V:.tI1 amino

ahirzim; silvery}. i%:l.a*:-.1: spot at tlw mew sf anterior
dorsal raw» £.'m"sa1 and anal fins dusky black. filudfil
fir: tip blackish. a;%+c-has this calourlalla

£1”: Africa, Rad isea, wife sf Acien and
ma:-a, r~'m1a~,m, Thailanu, zvnzxsmutmo, iriflflii ;*<'.0r1;;| Taiwan,

-""!433%,h@§;~q mmzraiia a-mi Vinciiat bath Men’; am; mat fiallltt-¢

w.I..;.....3'1  ‘*"*3"‘“,1,,, ,,', 1

qalooker, 15372 I 2%fi'Z'-0
(mm AVa1eawJ.@nna0):- Pmaan, 1922: 587.



7?.

mttlay, 194*‘-'..l;-i 4%.

- mm’-w1=
mam <vmMw~m. 1M1)mam 7:2

valunchmwa; 1847: 363»
],Q,g_ valenaianma, 194?: 378.
masher, 1852: 457.
( ) Meeker, 18720 am.
“Lg Bay; U378: 636:
ujg, mm: and de aoaufort, 1913: 57;

Fe-#10:, 3.928: 31.

Qyflig  Fowlér, 1.941 8- L.3*;..; ;‘%_-iunra; 19558 24;
Hair; 1973: 74; Mara, 197$: 65.

%%m1wMm, 196?: ‘hp’ gm: 1&9;
summ am Ewhitahead, 1974; Wit‘ 1915; 2:14.

z mood on 25 aitwocimna rm’;;£n in alto
56Q"l}W35Q‘-1} M31 45$}. (68QiQ*fl1§i30‘;§ W5

#10 1514.7} Fm 1710191 Pa IIWIQI V0 7‘ Co 230

may maauramnta expressed in pemant at’
standard Lwvgathu *,;;rcateat hardy depth 29.26-82.25

(11% an 3h1.!'>)g Mani lenqah 2.4‘24-»2;%3.51 (:5 an 26.2i3)l
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snout ta D fin m.~1-yin 4$.21-48.13 {as n 47.09); smut
to A fin origin 73.61-‘féflfi (r.~% an 74.98)‘; tnoufi to

pcctarel. fin urlgaln 25,31;-£8.65 (£5 an 27.92); Uncut to

pelvic fin ofl.=;;i.n 49.99-53¢?! (aw: an 51.46); baa D fin

13.25-13-15 (sa Q 14,47); baa A fin 16¢i%*2»1?.94 (22% an

10.94); wctornl. fin length 11.1a;-20.51 (:4 - zmwn
pelvic fin lungah 1£;>q9i»-12‘.9i.: (M In 11¢67)§ lent Math

of caudal pndunclo 11¢53~13¢91 (% I l2u57)o

In percent of head lungthl lnout length Qfinfiib
38,76 (M I 28.58); orbit climate: 21.2“:-a4.w (as n
31'¢7¢;;'=); mat width of lntororbltal 89081! 24.99-»28¢26

(fi M 27¢Gfi)¢

aedy oblarag, doap and will cmmraad. ifimtth
annular, oblimm and the lam: jaw wrmlmnt, hillslllan
rucMn».*; ta all behind vertical bolw anterior marqkn
at ayes. ‘rm supaamaxilla, the ascend ana rectan*:;ulu'¢
Intcrurbttal space conclvo, awlpoao eyelids partly
eflviting thfi eyeno 3011? Qtronfily RQOIIQ; (15017) +
(Lu-£1) n 25-ma. $111 raters on flxut arch (17»2u) +
(ifluafi) n 49»b$. Iaath prucant on vamor, palatlne,
ptcfvaflids and tangut. Caudal fin dcuply forknfln

éicnleo in lateral axle: 36-39; in trmavcrfl
arias 1-:1.--12¢ ficaius present an war the body including
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on dorsal, mat; caudal ma waters’! Mm

gggga  silver-f, darn}! pmfilo with pux-910
1-.1» 3&0. A lateral silvery atrlm 610w; =1~.na mm-llm

of aha heady. Srwut tip Mmk, ‘rm rum at black eiotl
along the back, Hana! arm‘ and fins ducky blank;

Illiiifrlvfilll-Hyfifl ArchA1pe1moY, impua,
Iowmwiila, Quoenalmd, §»*ah1ntan, 52:1 Lanna and mun:
both out. and mat count!‘

= 151 Ah»-323° <82-*Y> an 3*-1
iiaomhav, F» my Call

Khe acme   (C-'uvm:) ha: bfiflh richly
amplawad for this Qpfifilfll bv recent work“-0, {allowing
Fowler (1941). mitehund (1967) rocurmatod the nan

an for this amclas M"? ciao considered
fiuvlar (1829), baaeid on  of imam!
£1893) ll   man H.971; 1975) ;_-@990“; umg
thy awn;   M 3991166 he the whites sardine
to incorrect. and it to La fact E,

Aaung the fishes of the nub-{sully Pallomlllnn,
we awnotawplc smcloa viz.  igggg (way) and
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ue:mkya~.;a1a were recaanized from
Vamamad taken "£71900 two Qmcin wow mdtltoflrfl

{ma mum after 0ay'Q (1878) Golltfitiam 80 a
rodcam-lptlon was var»; unntial for its exam: tuoncnlc
identity» 1% mint review mi lltozltun on Mama at
the suhutuaily 9811958113“, key to flame: at also
tub-£0111; Pelinnulmaa of Vambmné 103:0, rtvélicrlntian

of Q. and   with eouplotl
synonym; ma gnagwaphieal distribution of we use spools:
an presumed clamor:  and fiuauol, 1985;:
Lneludod an appoadix to the Thalia).

fiilbmf 11? I _  @.w__. i ;-11:-a _

the 5 known -rgtnara included tn thll 0ub~gm1g;.;,
3 qmmrfl are aorten-z1%,* zopmmntaxi in Indian waters, but
the occurrqnce ef other momtiyplc genera in [Mia Ira
duumful (mhitahaad, 3.972). 1%-110:0 (1976) up-:>tta»-:1 4

qomra from mam mas me ma-{wally was animated as
fioreoomatinh in oarliar account, this can-fully have
given tam ltatuo of a family viz». ilurowmldao (@~mn:a,»

1955). A bx.-10! review of the Inna-Pacific %;Luard ohed

zamra  and more dune
by 1='A3\ltehaad (1962). I-Wang um gcpera of this nub-family
iloroaamatlnam, fnnaa sf the quanta  and
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were rnpreaeated in the study an-an at
aw 6 krwun apocwa m” um @3000!  a single
lpifilfli in ropraaentad in Inaia. Two species are
zmpertnd undo: am ‘genus from Indian
watcrn (i%11t.ehaad,% 1972). ¢:1ia:~a'n (1976) Ifiwaunt 10

rather lnaompleta sinus he diaagrnoad cmly 0 ataxia

twain: at from indium waters.

In Lllfi 4-GIGQI 2&7 fllammzoun 0-noonoouoanaawtilonao

Lllfl flsraal ray not ftlamaatnul ansoaa¢uoo0on03u

2. ilantarv adqa Ctronigly fi“1lt‘-ed eutwardu in ftnnt. er!
maxillary end; ~?;l11 takers M firat arch has tum hill
length =21’ cst:'wsp'o:wi1ns;- ill fllurwni; paired ptedorlnl
868108 ~:*JVGI'lfl*$1P-lfig ii} miilifillflfi Q0:Mloiltiltllii-lliibi-II

---~~---»-q *%@%@M

3, ifitxilla ai*.ra.i~3ht: and thin; Lt: tip twarilug
terminally; pradorsnl scale: in meclim “£168 ¢¢¢nnn1  = . ,-----~~-~-m *~#1¢@w"~

2. 1 %  %   Hfiqlfig 1917.sI.lI.lh.u

Regan; 3.917! 313:
amitlw, 1943! ITQAQ
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£306? mm-.n 34.92-37¢&3:*1 in 23L; 3:6 tnfraorbltll

3891?-1? Qmpanded  its mtertcor margin thlmj limit
wa:t1¢a1ksr tram anew the lam: jaw %u-tleulattan "nu
oeunonnunoaon  (5311'78h)0

am; <=>»1w\» 11%)
1-: , ~ _‘"‘1"°~’-1

i31~:>ch, 179$: 116; 5ch%nni:1ar, 13611 42$»
n.m1~#-w. law m film mm 243»
3331 Valmclmzmn 1848:  Wntmr;

1335531 4837‘ my; 13738
3&3; %*=‘ebez* and ate muufzart, 1913: 24¢
¢*i<m3an, 1‘-H?! 33.3; Fewl.a1:, 19381 25-;

534;,-31-9, 1955! 29%; whiwhaad, 19'!-2: 25%;; fllchor

and ;a'h1t@>§ww,‘19?4; fiitsra, 1976! 99.

1 ;»aned Q2": 4 amee1men?a l‘¢:~1.n31£1§3 in also
185-g1J"1B‘.?’{.§} rm  ,@M-»24:?l.:,s;;.~  TL).

d"\
E)
$3
F}

aim. 15-16¢ M fl<.p>-23; 21.15; v. a; c. 26».

2&r:a~; maaux'?em<mit>s axprmoad in manual of standard

length‘: 4;r{raateo*c. my ¢m;;;%;h 34-.92-37,63 (#1; 0 36.27); Mad

length 2?1§.£:1-226,98 {£142 I 26.79); anmn ta 9 Mn attain
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46.77»-43.14 (M an 47,45); smut to A fin 0I.‘if;;1I\
72.4%.-'3 (ii-?.%11=: ?!..~1fl}; smut to r1>oat.m'a1 fin rJl.’1~’§!1-B 25.93

Qmfi? (F52 an 2%,W); mam! -aa gmlvic fin or1%:;.1.n 48.92-49¢73

(:21 an 49.32}; bass 33 fin 14.81.--16¢l.2  an 1'&¢46)I bun A

fifl 2W0$3hQ3b11 (Q U Q§137)§ Qflfiifirfll flfl lflfiqth 210230

22.4/3 (M an 21.8%}; zmlvia fin length 11.64-1Q¢36 (1% 0

12~*;:§;@); 1-out mpth M cmdal fndzmerna 11¢58-lbw (M n

1103Q)¢

In mzcent. of "head hm-;;thl lnaut lonqth 15¢15~17¢$4

{:4 a 1@,39)g orbit aimour 31.31~31~37 (as an 31.34); taut
width Qf lntararbifial ounce 3$u38~33¢33 (M n 31.85):

amour; and @1111-mxv Gwraaad.

abtuialy T01Flt%?d~q _’-iauth iafarlori, ifipper jaw prominent,law: jmv flares: at cum-ax. itmvorurbiml space mom
and convex. Mimw walla broad. iielly with wry
otro:2;;, ac=bte+a, {I5-16) -0» (la;-11} a 253:-£37; £31.11 raters

an first arch 2:;<5~924. Teeth want. Lat ray of that
dorsal. film f11@:w=xtoul¢ %i%’ctem‘a1 an-;;;% :'?*fl1V1G fins wtth

mmlllamr hag». fiaudai fin 1-mil i’e>ri.-wet,

| I$¢~r':1ea in 1a'::a:*a!. I'9£1#3rI 45-48; in tramvorue
sariau 17-1¢'“3. mains pmsaat all mm: the body lnclufling
era caucial. fin» ficalm swath: are visible at doral.\.¢ null;
mctwal  mlvic fin: ‘aun



79

flglgggj fieraal prnflla grayish green, vhntrnl profile
s11vnry¢ Tha first tau runs af u¢a1co on drunk Pxoillc
are havina 0 central b1ak%l@at¢ flhun upfllinu hori
zontal hflack Linea» A black ahauldor blotch behind the
psturlnm auperior angle of orbit, fiuroal and uadnl
fins tip: dusky black. mane: fins colourlliiv

Q§g§g§§§$1gQ3 fiouth fitriea, mallya, That1;nd, Pillpplnolp
a-suit‘ of Mon, »ion%; 1‘-kvn;;, Persian Gulf, Indenelta, SM. Lusaka;
Pauatm and mm»: both amt. and mat coat»

~ K81 W-~ 1*-A ma/1 mg-~» M an
history unxnnun, £»H¢ Burtil C0111 220$ (324.0 pm BL)
Aryan, 2665 (59,u mm 3L) aadran, 2&96 (lfiiafiimm EL) Bombay;

i.;w~. ‘:',1r-.! 5 “E élleeket Q

*3109ker, M349 1 15,
¢

Q-. >- 1 "" ."- ' .- 

Sndmt wall pretrw':i&d§ daroal with 17018 £0705

lat» line tcfilaa 39~42g tr. aealaa 1%»L3 ¢¢o»-.¢¢.¢¢¢¢

'"*""H'" EBM% (§"““5~1"°""'55‘m"“"‘"*)'

(:%iam".1mn-mchmm, I822)Flata 3&2



4-»
v

%i&La$l@;=m~@3::ehansn, mm;-2 1 246;iiilaelur, um: :5.
fiay, 1:365»! 2&2; @Jmn%§wr¢ M368: 4110
~4@mr  an §um£az~~:':, 1913: 25¢
iiegzm, 1%91’7: 316; Eiawlar. W99: 82;

\

193?}!  fliitfihflfig   F$I€?!‘fl1‘ %
aflékwiitanuaéig 1W4; ~:I§-{arm 197$: 1"<.I=10

an 2%  :m%:;£:1q in the
&2.~u~11**fl%.§%;;; mu 1%.. {64,¢*.-1169. ma 1%.);

Em I an 174l19§ 9+0 IQIDQII -*0 15] ‘-VJ’; Hf Ci

j*:§od'(1; mauram\:é‘:t@ an *»3."6IMfl in mrmm. of stladaad

length I araamst  diaath éz}i§,;iL=%A~%~.4%5,:..#;; (E-*. an 49¢3&); Mad

length ‘$%8,m;4-3S&.fi=;%;@ (51: as 3a;~.¢'%'7 J; mrmut ta  fin 021-gin

45. {M In 4'7;6~'?3)§  to ii fin @381 i;1r‘§ 75g33Ir7%3Q-1-5
(as. an  Qnmrt ta %;me%o_ra1 fin sari.-%:;l@'\ .1?!-6,36-29.139 {.-fl In

253,36); aim; Mt ‘L1> zmlvtc fin ;a%MK;1:1 53.23%-»§$.97 (f‘%-1 an

54,26); la %  tin L?.&h'2@,$a  er 19.52;); fine A fin
(is 1- 16.91%}! Mam:-a1 tin length i"l¢~;:0-»24w3
(21 an 21-”é¢$.¥"~‘$H fielvle fin lemqth L2¢fi~;..s-14073)  I 13¢-35);

1888!:  :2! ¢m.1*d&l alwduwnlfi  ($5 an min )0

In percent .>f new lfiongtha ma:-at Lnaqth fluflfio

24.99 (;:c. G 29.712); arm: dimewr fi&.w-33.;aa (as an aux»);
least width M Lntomrm.za1 mace 3-J~?6»35.71 (M u 33.61):
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may mm]. and awmrucod, snout obtuaoly
mlnhd. math intnrlar, uman: jaw promlmnt.
rauilla ltrligm, thin, taporlng tnminally and
r0acM,n~; ta vertical below anterior border of own
Intosm-bnal spam broad mm cumrlm, Minoan m,-nan:
braid; Jelly udxh strong IQUGQQQ (lbwhfi) + (ifluJ2)
2%’:-30. mil ralzum on first arch (75-82) + (18-84) In
153-»166¢ moth absent. Axllluy male pmunt at pelvic
ants, absent at .,oaut.=<>:a.1 axis. emu: fin deeply fathom.

figgugz ac-ales in lateral. arias 39-41‘; in trlmwtrlo
eerie: 11--13. :=;¢a%1ac §>1‘Q8¢fl‘¥'. all mm: the body &Am=1u

dlné; em caudal. Mm Scale sheath: are pronomz It
dorsal, anal; paazoral and pelvic fin haw.

Qlflgn iiofiiv e1¥.v=*‘~r=;, dmrual xrtufllt tllzghtly
p:‘:rple~!¢1ua. ;-cum yeilew lateral mllmztinna
Qlung ma mm-1::w at the mm!» 4386191181 region
ve11aw1uh¢ @;Yl§;;~p®1*¢16 ohinin silvery. A black shoulder

blatch qahind the pusturtot uupariur angle 0! the
|
<

1

arbiu mutual fin tip black. Inna: mar-gin of furknd
aawdal fin aumaly yellowish. mm: film eolourlaa

I i=1en1m gaulf, lnfla--Mllnvan iwunlpalaqog
Tnailmai, Phlllprvlflfilg ciaiaan, Indomcia, Australia,
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Pakistan, 31:1 Llnka an-:1 finals: both out and aunt

wants i%nc1ua!1n~; fimiwmh

~ —*W- 1*i@~- *’- W9-W fl“-W M 5*-I
2‘3emakuu:wm, Cudatalam, $\A,€i3..%§q kfinszozm 6011'!  (13606?

»<‘¢mon~;; the fiche: uf the nub--fmily Pzlutijactortaln;

the gems _Q,_1mg alum was rupnaantod in the Vmhmud
lake. M1 tm amclaa rmw plccad in the genus
mu tnfludtd nadir ggngm by bay (1878); iiormm (1923)
mviua the fume of tm» genus £3,553, and Fowler (1941)
liaaed  damribad :".he {min-Pauifm species. mu.

(1967) 1:206 arm dascribed the» amczlea af {Hg
available "at %v1aakhana~mara.  rm aha pronmza at
aiaanm of tfimfwd hypmnaxilla, éiaitaham (1.97%)

a1ffomnz2.atad the tam *g*;f:iNr& 515% mm  of
tfzifl nub-fm13.?. Talwmr arvri éwhitehoad (1971) diam-thud

mmfw zafj the t'a:ma of  émltahead (1972) has alto
gzgiven a wnoaais to tm iadl-an 35,355 Suanaqiu ii-no
(£979. W73, 1975:, 1975», 1.976, 1961) m-donrtbod a

umber M ltttla kzwwn  wastes from Imiim
watmrl, mama of which mam? new diatributlaazal mcntdl
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from mm L1<\::$.an wants. Finches am whitehemi (1974)

listed 6 mwcma firm-an xiaatarn {Milan mom and wutera

ilentral Futile» :sa@nw;u~1 raw 11975:) described a am

special! M’  from am cuss‘-as M’ vlnhhmsmtwhn and
ra;aor_t*a¢ 9 amnion in his review (19'76) Q!
cpmzlfia from we 11:60-¢”'ac1%f1c area. amber mtabln

aaxommlc studies on fislwa of am genus 535;“; from
l:2»:fi1&:'z ML.“-=@ am than M nmalyan and iihitcmad (1975)

and Rmaiyan and zauragm (1975). in a recent
revision of  ftahw of lmiia, nunauan and
mtarajan (19%) listed 8 meets: from Indian water:
aim: cu,,;%_saaM-d that fiaahaqiri Rm‘: new apcciu

5.  mmawa to in 3, gm; (Who: and
M kiieaurfett),

Y3* "\.., - » F‘  ..

toothed by-gw-"-ma-1:13.15; mlvic flan pruumt

QIOQQQIIQQOOQQOi0UQ'lQllQ\iQ0itIIii H1¢h5:d'0fll

Mi“ 1“-filth unseat 1846

§),§§§ 5 ilucnartiaen, 1846: 3&2;

:='],g§~;»;u V-gig i-gsualmon, 1838: 278.

iordan mm Mata, 1913: 7,
zfiiramie-Rlbolro; 19%: B.
Fowlar, 11934: 2&6,
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tiiwinbladdor wimaut smut-coalmlc nxtmsnianag

franul r1d!:,;wa tmzlea %pat*:.c::n; body depth 3l.08~34¢7wi

1%‘! $L§ gill raters E»-36) QGQQQI 21')-I29 QOOQUIGOOIIIIQOI

uocnnuaosnnnvuanon  $6Ihl"§1l31 R30-l

fiuimulmmar with mild tubular pout-cutout:
QKtOnl1ufll§ frontal ridges twain pat urn; hady depth
37.73-3I;1.i3:}=*s in sL,| 3111 rakart  mates 24-ms one
iiaanoq000001-ifititnarnniaoob  %Q (~'~"5-*¢?‘l993-55'?)-an

1.13%  E-aahaglri Rue, 197$?1ata 951  A
zsoanwgirl Rm, 1975: 463; 1975: 526,

1976: M3; ;?€\Nfllti;¢'Bfl and iahitahead, 1975: 18$;

r~‘J'.zu.r1:p  Emma 1; 1983.0,

0 £~3aao-d an 20 maatmem mn_d.n in 01:0
490~JIfi79Q ‘aim 35!. ($153;-+L3iI1{§53Q*U TL);

ii-» 15-I7; A. 37.-4&1; 3’; 14-16; V. 7; Q. 22,

£5063: mauuremata ux:;»1reaaad La parcem: of

atmdlrd length: <3z~uato-at trad? dtpth 31¢i;$8~34.TU

{:2 an 83¢39)| lww length :2i7.7£:»£+';s.61 (era In $28-91.);

snout ta iii fin o':i~;ln 43.€>3-51.81 (3! an 5~T1‘1qiL§7)J snout



to A ftn erlgtn 62¢$26fi.B (fl‘u 63.99); lnaut to
pwctoral fin orA1,;1n 21.':@.;w.sa (:33 - 29,21); Iaout

to p1v1¢ fin attain 45.45~49¢31 (mln 47¢43)§ bit!
fl fin 11¢1L~14;49 (fi»~ 12,96); baa: A fin 31¢46934@36

(M In 33¢42){ Mfitarlll. 1'10 lenqth  (3% 0
1$¢6fi)§ pelvis fin length 5.26-7¢23 (£w§ 6.39); least
dost ml cauda1?padunc1a 9.7u~1&.6l (M- 1»¢?6)o

In percent of head length: nnut length 25.64

29;u9); lanai width at intarorbinal avaco i7¢07~EQu56
(ii U  )1:

flody elongated and null comp:0osad¢ aauth
sunirlar, Iona: jaw projeettnq» %Maa&11a Qxtundlnq to
vertical below mtez-tar harder at we, tom: harder
finely tcxrated. Frontala with two prumlnant ridges
ef '&nd5.B8 nattu-n‘ ($eoha~,;ir1 Mo. 1972!). 5:0

hypo-maxilla, we supra-maxilla-. iially with scams,
(lanflfi) + (1-9) n 26-29¢ @111 takers an firot arch
(1.1-1%) + (21-24) - 32-36» van small tooth in 0 I1.n<J1I
row in man java. £'.‘*0¢£~0t81 fin with axillary Mala,
wlvtc without. axtlilry acnlu. Caudal Mn manly forked.

3,5133: Scale: in lateral. aortas 41.‘;-fig in tramvnru
Qfillfll 1u~£2. $e¢iduoua scales, ptnnent on bdv Including
anal fin hast» Scales abawnt on head»



86

2 Snimbladdcr without poet-coalomic
Qlfififliloflc

@,]_q_qp may sl.1wr;,§, scum at back are mottled with
v=;;:1;  black spate than laaartlnq I blaaklth tiny’.
Lam: pmftlo obtain; unwary. Tip of cioual tin and
caudal fin dusky nlack, utmr lino eolcurlau

vualahapatnm on the out want, shanty
and Cochin an the not coast at Infill»

Q5“: Kurup and fiiamuol £198“, tn px-an!) mparttd
1, ;§g},|3_fl, from the Vombuncd his and abaorwa com
variations -in the mxphomtrie and marinate characters
of :;h5.c wlciaa has thy original. ctacvzrlptlon
(fioahaqiri flan, 1975:)  also dllcuaud its mammal
dlatrlbutlmn am “abundance with the fluatuattmz

‘.

hydrclogiqal cam itiona mi’ tha lake. iaaualyaa
aflltarajm (1978) ;g@¢,@d that fieahaziri Rae's ,5. gggggg
may mprement lpaclmaaa of 5. that lack
poet-anatomic onwnolon at’ nwtmbladdar, but Ramatwm and

=.¥h1to%%-man! (1975) gggg-.-;nigQd 5,»  when the key nu
revised by utlliaini; the awlmbladdir as a main: tllonamu
¢h8Iflfi§QIc
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1Llm<~"$¢M~1@~@v. mm
zrmg 9.:-"2

$¢hmmu',A 181:1: 4'27»
éim-x11tcm~%?a:ah%anm, £822: 251.
va.mnc$.0nnes, 1847: @»;.@.
zshltehead, 191$: 212; Ftacmr and

zfltaitahead, 1.974; Rnaaiyan and mxumw, 1975:
1&9; Rama1;,~an and maatarajm, 1975: 955'

I  on E? 0pQ¢&me~.r*xa :a.1:.:;im; in size5.1:‘-4..
3,3 ggngqma U. 15-16; A; 35-39; 37% 15-#16; '=»"¢ 7; 0. 2%

@@s,,+; :.:easu:‘oma~ntn expressed in mrcem of
$‘§~8£'\<_ii61‘d léagtm fieawat bofiy mar,-;:t!1 37.73-39-Q83

(33% an 38.6i?); mm length 26.8%;-»31¢14 (@.A-:1 n 28.89);

aswut. ta £3 fin or1_,;$n 46¢‘i6--49.'29 (M an 47,99); smut

to £1 fin urlgin 5$.25-63.91;: (ea In 61.22); aaou".; to

%'3@6taJ!'|€B1 51:? art  fi5q‘§§l3c3£.;l-$32 {Q-.12 Q 23,68); moat zzo
pelvic fin d=r1:;in 455.36-fiihll (51% an 423,9~;1 $5 name 4; fin

1s;;¢.§=32?-14.39  In 12,73}; base 11:; fin 34,84-38.23 (Iii u

360623)) Immoral fin lfingtah 13¢4i;1-18.3%» (iii n 1.6.28);

pelvic fin laength 5¢€§“l'~7;37 (M In 6-.53); mast dnpth of
caamal padxmcm 8,69»-13.11 (:92 -= 121.93}.
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liq >=u-con: of MM wngth: snout Length
26q93»3l.¢57 ($5 0 3*l;iv,36)} etbit. dililtlr 28094-34061

($4 n $5.48); least width mi lntosrox-maul space l5¢N
19.151 (:*=>1 n 17.1%)

Body elonwgatsd and wall uonptcltlfiu .+"@K0llth

came:-tor, lower jaw nmgocttnq. éeiaazilla antenna‘; ta
vonical below antarlo1--mar~*§A;1n at syn, low: aarqila

Oéttlfidp Frontala with twn pruminant 316300 at
'im;&1\:a pa‘\»=:.wrn' (liiiaahagiri. flaao; 1972). #30 hypo-aaxilllg

tum supra--maxilla. anally with scat»; £1’!--L-*2) + £1-8) Q
24.3» ;€-.411 taker: an mm. arch (10-11) + (22.-as; 
‘3%n34. Stflgie row uf conical tooth Ofllfiiflfifllllllg
gramézlw mm in is-559091 Pewtural fin wt an axllllty

main, pelvic fin without. ilaudal fin dmmv forked.

Beans‘ in lateral series 4;-43; in tnmwulli
aortas 9nl0@ neciduouo scales pronat 511 ova: tn
nody inmludin anal tin been ficalea absent. on hand.

0 fiinuimhladaaor with paired tubular poet»
aaclnmic oztenslsna.

Qgggx  a11vez'v¢ Swlea cf the back am mtthd
with vary minute blah dots than imparting 0 blnekllh
tinge. Dorsal fin tip ad caudal fin daily black.
cane: fins GOIDUIIQIQQ



39

gflggggggggégp Praia suit to Knngkeng, Pnaaaq,
aatlvla and India: aunt and want sonata214'?‘
' flu“? *‘*1°*\%?*"o
aumyllmrical. we mil. eompsancd, 5nout pronlmnt,
tom: Jan unmralung. maxilla usually alomatod;
$113. mmabzme frao fawn htlmmu; !..lt-0:261 Linn want,

Evan covareu with the mumbrano» saalaa duelduoucg
:y¢1ald, ahant on head, Bully with healed or
noed1u~1Lke Qantas. Unluorlal toafin mrcant la

palafiine, vomat, gtaryqold and 2303000 Slnqlt 602001
tin. Gaumal fin daaplv turned»

Naomi; the flaws mf aha imsiiy §E2'3'.#I@‘$11i+dI.Q

1¢ qanara ara rae@@n1z0d, of which 7 are knnwn fro
EHO 1nfiu~Pa¢Lfi¢ raglan unwflt £89 auhfamiliea (fihltehfllfig
1972)

(P*h1Ww~=i» 1971')
§3u~d%y ncwrnali 6-lradal fin bilabea; glfi. raketl

praaanz on maaterler face af 3rd apihranehial ~¢¢..¢¢
I Gibb! II #1 iii Q ‘pg; pg
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#13! the 5 know: qamsm of the nub-family

i£n:%L;rwa1$nm frcvm aha Indian #1-‘loam, Mama of tun

annex: via.  am 133;; wan ruprountnd
in the 'Wmbamd iaka. Buy (1918) dens:-thud me
Hanan of these ‘hm L-,_;e*:1-are awe: n single mm:

Caviar and liataé 14 lamina from India,
wober amt da :'30||uf-tart (1913) reaomxzad 5 amuse undo:

zzw izemw  1% uuoalm umfier um gem:
from the Indo-Austra11a‘1 Arehinolaao mu tiw
gemric mam was used ta»: the later.
Harctmbu:-_; (19335 demand 4 Mr: wanton of
am: also reco;.zni.:ad £1934) 9 mocha Irma tlw indo

AuM.:a.l.1»Q=1 ¢“mc%1i§w@1a;0. it was Fuwlaz (1941) mm

qmmm and ax-oawd ma  gem»:
which was widely employed by Ian:
worimzu. § ;%;um:@» {1.*§$$) 11at.ed 21> sgaeciea under the

gums and 6 ape;-elea unwr the genus
item $21 Lanha waters;  the later
garmrie  was wnaiaered sxmw as a Janis»: wnonym
of 13;. *;;§1a<:~r<;;e (1958) ltaaaea 7 eimcua of

from Indim watt?! af emu!-1 two M‘ them
mm new d1at:1?m-:..1o@~m1 records from zhia area» finned

on Ma co?J.%1@:s¢i:1cm fmm *m:ernat1$.mal Imiim ucem

firnodition, fihitehead txwea) 1“ hla svnaoli 11¢z¢a a
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Qmcifla of ‘M 4 '9"-5" ‘*1’ LEE!» 4'?”
Imzim -maaan. 1&1 species of itolaprmrug a.'m 8 0900100
of  no:-a maaoqnlzud from tha was Imam! India
fivhttehwad, 1972), Fiazmz‘ aawd Wnitohaad (1974) llntcd

1&2 specks umar and 8 spec in undo:
from rtiiutum Indian imam  %%mt-em 60-ntrli
Pacific. Mara‘: (1976) aecnunt on this family cf
{imam from India Le rather lnemwlnh aim: ho listed
zmly 4 species undo:   the valmtty at
the 13 smclmo czlaaczdbdd undo:  aonun
are daubtfu1¢ uthar iuportat eantztbution ta the
a;Ia@a€L¢a ans dtaarlbutian of fithea of thaifl tn
gemra from the lawman Gavan mm twee at rial: (1953),

Van-aeiaralmn (zwaa, mm. and  aw (1959).  (nan,
ssabu Rm (1966, 3.971, 1973, 3.916), Eihmdxa (MM) ma

Tamar  Mwltahemi (1971).

5QEg$Q_QlWE£l

la Tbduinal acute: praaunt; postaziar tip at
manila qwally prqjecting mil beycnd nupra-maxilla;
poaaerw: frcmtal fentmellaa t.r1an-gularg caudal fin
dowly farmed, mat czcmfluant with mal fin ...,..,...2.

2. flutes nndliwllke, r%0tr1ctad in betwoon
P8G12r3t&.1 am: pelvic: fin bans; axial {la short, with
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IQII than 25 fifl IHYI IOUOIIIOUIOQQOOIGOIQQIOOOD

QOIOIOIODO §§fllflQflQ£QI,L399P9d9i

Saute: kaoled and trenchnnt, present bofari
pt¢aora1 fin base and bahina pelvic fin barn; anal
{£3 10flH"WiCh mu£¢ fihfl 2Q f‘fl FQYI qgggQp¢¢QpQg3§

30 Flrnt QECKQIQI IQ? normal; R02 Ql0fl}Bt0d pan

Iouaunlopnuanno 2n£Illi‘CHV16In

*-a"P“"¢» 1313
§§g;gQgg;g;_Lacapodo, 18Q3: 381»

Fowler, 3.938: 157
§g@g3gg,wh1t1ay, 194$: 4u2,

i*w1¢r. 1941: 6%,

1. final arigln under dorsal baaa; no spine on
nelvic s¢ute; predgraal swing ma; or may nut be preaflnt
IIDIUIUO‘Q-GIIQUQQII2-Q

3» Maxilla tip reaching to antariut bordar of
ur@¢par¢la; p@a;aroventra1 Qdqe of pxaapotclo ovrnly
IOUHQQ mooconunnciunntat

M61111! tip rfilflhlnq £0 null bivond
peatariwr harder of pvooperclo; pontnlovonttal odgc
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at prooaercla avunly rnundad at aaacae ¢........,.¢4.

3. Fwlvte fin ni@ not reaching ta bulew"dor0n1
fin nr1;$n§ Lat. Linn scales 38:42; pofitfirifil ftoatal
fontaellna narrow; lafiaral bwtdntc ltralght; loin:
gill rakara 2%-24; pra~pe1v1c cautea 4~5; no alquant
“-119 90 QWK u.ruo¢¢a¢¢¢u¢aocn-4000»
van uaaoultv

4. ?oate:cvaatra1 edge at praopnrclo evenly rounded;
3 branchloataqal ray: on postarlat ¢eratahya1| no
P99593931 99139 monooanoaonnsaoooai

Qaatorovontral edge of prunpercln cunecvn;
2 brananiooteqal rive an poaterlar caratohvalg prodatlll
89106 Bfiflll 0? fibafiflfi nnonouoauuuonuonfin

5. fiddy cyliadxlcal; palvic fin tin reaching ts
naarlq below 3rd daraal ray; teazh an palata and

pfiirvgaidfl pearly devnlaned; nasterist fronaal
fontaaelxeb braad, lateral harder: Bigmfild; lawn: ;111
rakera 2Q~fi5§ pzawpalvlc acutea 3~4§ dusky patch behind
ueciaut, ebntinulng as two brnaa piqmaat lines upta

aerial fin u:‘i,;~li"l ¢n0o0o1HH¢'"
I-3@Q$%QdQ Q

aaay compruunadg pelvic fin tip ant rachlng
to baker éaraal origin; taath an palate uni pturygolda
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will davulopod; panterlor frontal fontnnellaa small
awn pminfied ant9r1@r1y3 loner 1111 rfikflrn 19~23{

p:u~p@1v1c scutos 6-; Email black aata an snout and

D010! IYO -nonuouoouoounu @£
JQEQB-H amzi

6; 306$ cupransed; pelvic fin tip fitmniaatina
just before daraml ariging paatorlnr treats: fontanellna
aarraw; lateral border ctsalghz; town: gill takers
28~Q5; pza-pelvic acute: 6~7; double pigment lino: clan;
aha mldllne Jf hack bwhina dnrsal; an mot: on onout or
and: eye; caudal fin yellvw with black margin ,.¢.~¢q
~-------~~-----   *1*wM==~r*=~

§" ti 1 % 1-   5“ &:=;@;:i  gg Q (va;~x -;~Iassa1t., 18513}
P1}?-3‘ 1*-.501

§g3;ggQ§i,§Qa;gg van Mazaelt, 1323: 8Q9¢

%g3;gg1{g,gg{;n§qg§g filnaker, 184$: 11¢

§§§£5gLLg%§g§;£gg.fia;, 187$t 629‘
;+'~<.abm an-:.;; do §amfar'a, H13: 40.
3%]; 5~ia:*d0:1b9r Zip 1933! 263»
§Q§g!$QLL@_Qgq§Q§ Fowmor, 1941: 7u&; xunrn, 1956: 31;

Aiara, 1976: 123.

Pfihitehead; 1972: 22$; Fischer and
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_Qgg5;;g§g@g3 flamed on 19 naaahnnns ranging in ciao
71g%l§Il\‘126q mm 15:3-L (3§.¢"i:filI14?Q-(.3  TL).

Em I 530 16.-II-17] 1% 19-2€.}*§ 57% 15II16j V0 7f Ca Q40

Q06? maaourwmantn expweaaoé in percent of

standard length! ._.;1-oatnt body dfipth 16¢6¢;.a-19,54

QM an 17.72); Mad length 212.61--23,94 (#*>;'i n 23113);

srvou". ta £3 {tn tit!-310 52,s3%1n54.6f: (F4 0 531.46); aaout

to 1% fin arigm 61.86--53,49 (as Q 45:?,,3~;;,)| snout $0

pwntaral fin attain 24.5J~25.4fi {M‘n 25.@6): uncut to

pelvla fin ar£@1n 42,6$~44.44 (M 0 43.66); has 9
flu L3.49~14.u8 (m a 13.72}; base A fin 16q1Q~16¢9Q

(iii! = mm); mecwrn fin length z%1.=.»,-13.39 (< 
12.17}; palvic fin length 7¢3'7~8.~»=5 (:4; an 7.67)} hat

death of jcmxdal smdumzzle 7.753-»9¢15 ( i an 8¢3;.a),

In zwrcant sf Mad tun-rgtht snout length

2fi,8z.a-26,147 (:24 as 23¢B2); arbit Qiwaatar 25.92%-»28.i37

gm In 27.45); least width M‘ trztemrhital aawce 26,311
3»iZ\.3i'>  sfl 26¢8&)q

s:%o;iy @1o:x'";_mi:,e and nearly cylmdzicalv iinout

moima-6, u we: jaw pmmtrwnt. PM i';0!'1’3I' ftfintil

famtamllaa narrow, lamral bardara ltz*81;g*?':t¢ afiullla
roaahin? ta anterior bordur an p§00p0r€1Q; its loan:
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margin finely narrated. Poataauvuntral edge of
pfioperela 200fldDQu Intnrerbltal apa@c flat. Plum
pelvic ifiutflt 4~5, $111 taker: on limit crib (16nl9) +
(2s~24)~n»36»43, Vbry minute tooth in Jami; 901010
and ntnrvqldn. Anal ariqin bo1uw*dorIa1 flu bill
@e1v1c flu tin tormlnatgng mull hetero durum! fin
¢r1;£n¢ Axillary scale pronoun It aha lain of pnctotil
and pelvic fins. Gaudai ftn ferkod.

ggggggg fiealos in lateral aortas 3-43; tn trnnuvnrnn
carton 8»9¢ ficaloa pralnt all ova: can body including
at dOIIl1¢ man, caudal nostaral and pelvic tins haun

Qglggp fiody dull waits, a ailvury lateral band alaag
the mlalflne uf tha bnéy from oparcle tn tha caudal
pedunalo. fiparnle fihinln; silvery with geldna
ratlnettuna» Qaclput is htving 9 black spots. 5nut
duaky black» fixponnd mnrqlnn uf the acnla an dornal
praflla black, fiaudal fin ducky black. Uthcr flnl
calourlali.

§1g§;;ggg;gg; Maxumalqwo, East Africa, Rad $oa, ?0tl1fl
¢u1r, Indafiliavan Archipulao, Philippians, Hongkonq,
Pnmza, 5mm, Auawalia,  Lamas, Pakistan a-ad India:
bath east and wilt coaitta
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1 251 ms. 26*;1.::;; (6a:¢:;; ma 3!...)
Ch§?11£flBbII'U$I.’   Em     5%
Qtllilg $0 3ay C0111

wweda . M3mate W22
Lacezfidfia 1843: 381; -vane: and

fie Beaufort, 3.913: 4'5; iifltdinhttgg 1934! 323;

ets*hltohaad¢ 1972! 226; Fischer and smzmmu,
1974»

uuntmr, 18%: $8; my, 1878:
$529»

Fowler, 1941: 72:3; ;*A,3nro; 1953:
L315 ¢1§ra, 1976: 12¢.

:1 iimad on 2'5} apacimnu rm~}1n»;. in size

E} :1  £1. 16-17; in 19-4'31; P‘ 13-M; V. 7%; C. 3:;-2~?>.

masurameata expreosod in mrccnt of
Mmndard lenylht 5:-oneat nerdy depth .19.%07fi.?:? (:5 

2<lI;i*n5€3)l hand length 23¢19--96,19 (3% an 24.72:)! anaut to

B fin Origin 51.13-54,45 (Pi an 52¢B4); tmout to A flu
o,:~1é.»:in 60.86-64.83 ('.'"**; an 621.64); smut to poetaral fin

or‘i@;31n 24¢&;+-2§»,57 (as - 2’.3.4;::); anaut an mlvic fin
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origin 42:68-46,52 (:1 an 44.92); baa  fin 13.68-w16¢36
M In 14.39); bun £2 fin 1?,8@?,-'2£:.7£,‘> (M an 17.48);

imetaral fin length 13.79-16.65 (£1.11 an 15.\;;3); pelvic fin
lmmgth 9¢42~1m91; (M n 111,09); lent depth of caudal

pedunclu 9.42-11.11 (24 In 1@;.4?).

In perm-ma of mm Ian?!-h 1 smut length 20.04»

25.33 (5% an 21¢96)p ambit. Mamet»: 26.£;u~3»1.81  an

28,47); lent width at tnterorbltal. span: 2e.»u-a».w
5:511 Q 23051»:

$06? emngau and eylindrical» Mouth cllghazlv
hortzaiutalp Extent ipoln1'.e:i, uzapor Jaw pramtmnt,

Pm: tutor fmntal tantanellea broad, lawn! bordmtt
:=:1;;mo1::1. Pmilln remh1n,=*; to mil bavond mastitis:

harder afl meop~er¢le, it: lam: harder unrated.
fiostetavmntral edge of pmnpbrclc ta:mn%d¢ Intnrorbltll
spans with faint. mdlm rldgu, §w:w~m%1-vi: acute: 3-4.»
Q1-11 1-a-new on first arch (16--1*?!) 4- (22-»2$) an

?§§_fl\.li;i.% man in Jaw» man in palate and ptory-Li;%e1ds
zzmcwly dovemgmi, N201 fin u1'1,;;$.n balew darn! Hm

balm Fabric fin up torminatln-Q below the 3:6 daraal.
fin av. Per.tm.~a%1 and pelvic tins with axillary 00010‘
stand a1 fin fox-kefl.

Mala: in Lateral caries 35-37; In troxxwern
aortas 8-9; fiicalfla walnut all was the body including
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at dorsal, mat, eaudah mutant am ::>o1v1¢ rim
F0888;

“'1"£§,@I  dull Whiw; 3-4 rum of BGQLDQ on dons!
profile have blank margin at lta unnamed pe:t1nn¢

mperale shining silvery with guide“ tiflifltlnnlu A
shining sllvarv lateral and 810mg the midlin of the
bady, bmanaa poateriarly. &uakv patch buhlnd ocaiputg
eentlnutng an tum distinct broad pigment linen unto
éoroai fin origin, Enout tip dusky black. Uorlll ad
caudal. flan dusky black. uthor fins aolourlau.

: Mauritius, Mndaqlicat, Comsto Inland,
fiat Mxica, Ludo-é»*il1a~;an #=:eh1pe1u»;a, Thallmd,

aimiltpainea, motra1%1a, 13:1 mraka, Pakistan and ladle:
mm sank mm wast awn».

* W M 2148 W9-*1 M 51»!
=:‘-_’¥8\3R‘8Ip Fa L383? C0115

gq_1,g_§_ Jordan and fiiaaln, 1926
91Bt0 IQQQ

\M531 Jardm am finale, 1926:
k.

(wart) @**WwMr.:- 19331 Qw
=*==<1'mb¢=@1» 19331 @61
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{sued on X7 apoctmma l'Il~'Jlflq in also
57li3II79qU M3 3L (7£ImU»95n5 M? Tl-)0

gm gm“; u. 1:-am A. 19-20; 5% w-10; v. 1; c. 24

Body maasummnta exprenud in porflant of
stamuwd lonéatba @,;»-nun body depth 16.66-2u.72

(m u 19.38); hood imam 24-81.-26.-66 M u 25.1%);
lnout  £3 fin origin 51.33:-55.71 (.21 n 53.88); moot
to A fin origin 64%;:.\;a»3-64.91 (M In 62¢“); ammt to

poctarai fin QZ'1f‘;ilII 29,54-126.33 (M n 2&.'!9); snout to

gzmlvic Hm carigla 42.66-45.83 (M an “'38); baa Q Ila
131.2‘)-161166 (M I 14,78); baa A fin l.B¢57-21.33 M In

19.&6); mate:-03. {la lemgth 12.85-15.m;.* (:21 u 14.38);

pelvic Hm langth 6.96~6.u<;1 in an 7.78); least death of
eaudll padunch ‘$.33-l§;fi»71 (iii II lilhiéllp

In percent of head length: snout longah
19.44-£3,175»  an 21.42}; emit dtumter .’£.*‘Z:,33-3s;k,<.e@;;;

£1»; an 29¢3i~B)§ least width af inzomrbltal. Inna 23.33
28412 (.1; an 25,82),

e1on';ato ms! command. Mouth slightly
oblique. want rather mnmmd, mpnr jaw plflmlfififlto
Posterior frontal fcmtamlles small. ;}O1fl$1n;} antorlotlyo
Muilia rwaemng £0 well bantnd poo-tutor horde: of
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pInopor¢1a, its lawmr margin sazratad. Poatorovnntral
edge at praovarcle roundnd, Intbzurbital tans fiat
wxzn a faint median ridge, ¢r~po1v1c acute 0-a.
will ramars an first arch (16-£7) + (19~23) Q 35.4%.
Very small tenth proqonm in jaws, teeth on potato and‘
pterygaida Uill duvnlopod. Anal fin ariqtn buloflldorsnl
fin baanp Pelvic fin tip not renchin; ta bo1ow~dursal
tin oriuln. Pactoral enfl palvic fin; with axillary
l6fl16¢ Sandal fin forked:

§gg;@;g $ca1os in lateral aortas a@»a¢; tn traanvoroo
sarlao 8w9¢ $¢a1na pranent all awn: the body inaludinq
It dorsal, anal, cadal, pectural ana pelvic flan bllo

Qglgggg d¢dy dull white, dqraal praiiln mattlad with
very minute bleak aeta, than tmgaxtiag blah uolouration.
upercla ahlatn; silvery» A smlnlng aiivery lataral bana
along aha mldllna ef %he hndy. flaunt and antarior half

af aha he$d awaited blank, a vrv faint pat¢h buhind theocaiput. Qauaal fin pale, margin auaky black; Qthor
flan ¢fl10flrl€lO&

ggggggggggmqp fiauth malt Cwast of Inflia to fiouth Eat
Alta and to Quoencland.



Wwnws» 1933
? Btfi ll};-4

§mMs1mr~3, was: 20:}.
éisardemantq; 1933! 261»
f~~la1=d0nbatr;s, mas: 2&1‘
=.~m.:mnm:<;, 1933: 261.
ifowxax, 1941: 74;..»8.
fiéhltehaad, mm: am; Ftlchct

and vmit-ahead, 1974»

5‘ 331512;; Q Q1 fined an 9 lpocimena rar1;s1m; in ciao
55.41;:-66.w raw :11. (67,¢;;a-73¢; mm TL).

ii. 16:47; A, 2%.)-1'1; 9. 13-14; V, 7; C. 26.

masmmmnta eawwsaad in zaercunt of
Qtmnéiard leaf; £11: *;;r9a*;:eat bod; clap -A1 2@;;1¢C:~%~.'.i-21081 (£5 an

2i;>¢91)| mad length 24.16-25,45 (ii u 24»‘7#;;»)§ arwut ta

U fin o.::iL*_;*11n ‘$3.33-55,55 M a 54-.71.); smwt to 3 Ha

uri*31;1 63..6»3-66.66 M In M¢&1); snaut to mmtorai fin
ataritgia 2?'b¢&56~27¢3§ (4% an £37.18); am1:m;';- ta pelvic: fin

an 51:1 44.$4-47.ai::;;% (V? In 45,63); ban s: fin 13¢63-17,a.;@9

(~%=~‘% II 15La2~'-3); Baaaa 1% fin 16¢&3~2u.9*;: (M n 19.08); pastoral

fin l.mx_;th 14-¢fi>4-1'E1.:§'.3 (:?s; an 15.6%); ywlvic fin length

8.54-1="..*,83 {M an 9.¢=»*3); least fiopah of aauaal peduncle
lu»2$-11.11 (=1 u 1c.79)»
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Ia pltfiifit of hflad Llngthl laout lanqth 13.510
-'£2¢&6 (ii B 2¢:,3q); orbit climate: 2‘I'.1-é-31.133 (:"@ an

2$.59); iaat width af lnteroxbltai swan: 24¢13~Q9¢62
(sax an 27.»;47 )4,

H67 elongated and cumpteastd» mouth Qllqhaly
$b11qn0¢ finwut rounded, uppat Jan pruninontq ?oata:1a:
frenaal fantanellea narrow and with straight betdu:u¢
aantlla nelchinq to walk hahind aoaworioz bozuor at
oparcla, its lawn: mar31n so:ratad¢ ?oster0vent:al
edge 0! prooporcle eancun. Intererbital space flat;
Pro~pe1v1¢ ocutea duflg $111 taker! an first arch (X8~19)

+ (33-95), 4;.44, Vary small tooth in Jana, paint and
ptorygotdu. $re~d@ran1 lain: small or ablunt. Anal
origin halnw dorsal Ila bane. ?elvic fin tip terminating

Jusa hefar? daraal fin arigin. ectoral and ?e1V1¢ fin:
with axillary aca1eu¢ iaudal fin m9@p1? farkad.

gggggg; Scaiaa in lazaxal varies 29-33; in transvnrne
an-mu a. \r€scama prmlent all ever the ow, 1;-muaznq
at darlal; anal, eaufiai; plctaxal and pelvie fins bail;

Q3133; fiodv dull uhita, back side greeniam black
Qblrcla shining a11verv¢ $11"FY lafifiril blfid Q1009 *3!
midllna of fine bfldv, which broadens P08%O£10t1yo
firoeninh-blank spat an ucclput. $naut dovoid of apatu.
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A doublé Pigment Hm along the r=111dl1.1a of back blmlmil

the don-a1 fin. (Sandal fin yolloulah, its furkcd
margin Blank

lswdmiaialnvm M:¢h1;:w1aa_3o, '£hai.1and,
?hi11painee; Hungknflg, Tubman and India: both cant and
what coantou

Quviar, 18161 176.
Uxavier, 1829: 31123;
_mgua Eiwdnwn, 1336: 279-»
Igggg Swainson, 1839: 292»
Jordan and iivmz-mama, 1917: 98¢
Jord an and iéelle, 1925-: SQ»

1. Low: yu nun high em-onela process; muslin
rnachlng tr: tip sf pelvic fin; @;;11..1 takers 16-17 cool
Q0100-OI-IIIQQUIOOOQOQIO  (53-l'=2>llSIOH-Qt);

!.m=:or Jaw slancior; maxilla not reaching to
milvlc fit: rariging gill takers: mare than 17 .n¢unn?~o

2» m:a5.11a reachtm to slightly aonmu pectoral
fin <:>:.~1j;1;a; 3111 rake:-0 25-:29; aerreo of am gin talcum:
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00$ Glflmflid bflfi UHQVIH Q0000ouanoo00u9000r0conaon03u

maxilla not ruanhin; tn pactoral {tn attain;
v

gill 1-aim:-0 mare than 29¢ letrao of Um $111 takers
BBC Glflmbflfi 0:00:00:uuouooaon¢naoa0‘O

3. Mauth naarly harlzaatall anout ta dorlal fin
origin 50,39-sa.aum in 5L; darlcl rays 14-15; anal
rays 36-41; ventral acute: 16~Qa¢+ 3-12 ,,..,...,...
0|.-¢%-¢~§.¢.¢»"nu”.n." Iggy gnu; (~~Q:hm$dn:),

Aounh OtIQfij1Y abltqua; snout to duraal fin
0§i}£n*43¢4U~51¢5l3 in 3L; dersai says 13-14; anal rays
43045} ventral lfiutfll 15~16 + 3'9 noolililtbiittoliitll
.................. mm; mam (mmzmm-saucnanm).

4, M01111: uaarly rennin; ta hind border of
apimlu; onmat to dmraal £11": c>r1%a1n 5-..;.;.\~.;-54»$33:»¢ in

5L; doraal rays 13~14; anal rays 37-$9; 4111 rater:
4u~4§; vwntral acute: l3~lb + fi~9 ~».¢»¢--.-.»~-u-¢¢a

~-------~»----  <@1wk@r>
Wrvunwmt, 1182)
Plate 11.1

Wounomz, 1782: z;*1.2¢
Vfl1m¢1w*=M- 13481 690 Em. 18181

626; fiche: and dc Qaufort, 1913: 49.
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flaw  Qlaotor, 1649: 13¢
FW1v="- 19411 @190 Mam, mam

£32; .i-Hera, 1976: 144,

filhitehaad, N72: 223:4 Finns: and
wmwnam, 3.974»

Eialmi o@."= 4 specimens an in Ln size
770Uwl*~@30’§1 EM) 55L (95-’u5;JIIl26'¢U % H-J‘

fig, Qgflgr £3. 14-3.5; fa 40; Pd-8; V. 7; £24 1%

£306? maaauwents OI§'>I9I:8B€i in pirfient cf

ltu,-m:i.ll“€i length: igstfiatest body dtpth 2.’4¢U2c2€»,21 (M an

25.11); Mad length 19.w..2a.:rr  - 21.63): Iflwi W
£1 fin eriayin 51.94-252,42 (Aw an 52,18); moat to A flu

origin €v1.»6»:i*-62.3.3 (£3 an 61¢9:".,i)§ snout to metered fin

orlqin 21,35-$24.67 (£1 u '.?.3,';-1); snout to pelvic fin
0z'i»g;in 4~;2¢77-4$?:,£3i5  an 41¢$1); bane :3 1'15‘: 14..=.67~1lpf-33

(Hi In 1i.>.8t§%); lama -1% £1-.1 3@¢w-33,11  an 31.84); pocwrll
fin length; 18?,8»3--19.41 (;,& -= 19,21); mivic fin 1aa:l;*m

l.I=?~¢98-13.$‘$  w 13.12153); wast dargsth sf aauxal imdunclo

1-ii}: 3$~l1¢03  In 11¢, 85);

in percent of mad length: snout 1nw;;'»:h 22,2?»
24.39 (aw: I 23.-'.\*..:); -ambit dimmer 25.2%:-?“9.26 (gas an

2‘7¢13)] lean width of 1nt0.::~ormta1 space 27.?!-29,26
(§<»§- In f2B;$1);
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Bmdy e%10n:3ate and mil ¢0$fi1'9lIOUa Mouth

o11..,;hti.y caéaiiqua. iJ;*>po.r jaw prominent, uncut bluntly

mundadq maxilla zaachlm to pelvic fin tip; in lam:
ma:;;::l.n M11 castrated.  ridge in tha mtomrbttll
space, was eavarad with adlpou eyelid. Bally with
healed saunas, (17-18) + (9-11;’) = 26-29, mu taken
on first arch 5 + (11.--12*.) I 16-17¢ vary mall unusual
tutu in jun, vmor, palatlml, ptntyigolgds arm tonmln.
A.lQl1l_ spine bofofl dorsal. fin origin. lfixlllnry Nah
pliant at matoral. and pelvic Mm 0:10. Caudal fin
deeply fiorkad»

33”‘: Scales in later“ caries 42-43; in tranlvu-Q9
aortas km. $ca1eu present all ovwr the body including
at doraql, anal, caudal, gwctaral. and :%:~e}.v1c fins ban»

Qqjgggl 4-5 mm at scans onjlma mack an =;;run1|h,
rest ef aha: body bright ailvotfy. /filpircle aillvnryq.
Mack vanula on shoulder rwlman. {tam-ial flu dullty
black. annex flan colourloau

iruz-hm, waonambtquo, fiat Africa, am ma,
ml! at Man, lndrawii-iQ1i§!Uft !wcn1;rm1l?;;o, Papuo, Th-a1!.and,

’hi1i.§)fJ1l'IQI| i*m0*;¢ 1?‘-'\Ui‘§I'l1‘Ip Iéitl Lanbza, Plklltlln and

India: bath out and mot C-;‘JIli;lu



z Z5! 210. F 2515/1 (IQQQU m 8!.)
Trlvanda.-am. 1*“. Annandalo Coll;

mum  (fichnetflnr. 1%!)
P1330 1102

§_m@ mgggg :3cnmma:, 18+..»~1: 426.

£%1char@;it<:n, 2.846: 31.9; '=1‘sh1_tohcad, 1979:
231] Flicker am mktenend, 1974.

Valenslennem 1348: 6'7; wnthlr, 18681
397; mm,-, 1878: 625; wober and do finaufott,
;1913! 38.

(Luann) zfslewkor, mom 306»
Fowler, 19-Q1: £175; limnro; 1955: 32;

msza, 1976»: 14:}

;M;aa@c: an 2% mocimna ra;"=g1n;; in also
$5.0-151,2; ram 5;. (.m,a;~..m1,4.1 am TL).

§; n  an 14-1'5; A. 36-41; 5+1. 13; V. 7; :3, 22¢

iflwdy mewauzmmata expressed in percent of

atanfiarfllangtht greatest bndy depth 23‘13-£§.39

lmoua ta ii fin esmgia 5@;¢,39~53.BB (gs; an $2.19); smut

to A tin origin 59.215-64.18 (A-1 ~'&I2,$1H snout to
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pcmtoral fin ur1_;1n 25¢%-27.94 (m I 26.95); snout. to

plvic filn Qflqin 4$¢15m43,51 (M10 51q95)§ blli 0 flu
9&7-12,16 (m an w,-g,,,4); bun A an 28.76-31.08 (M 0
295$;-3; gseataxal fin length 15,23-17.64 (2% In 16.65)}

pelvic fin Length 7.35-1L;,29 ($1 an %3¢1f3)§ lint smith

of caudal peduncle 9.45-11.2w (P.-1 an 123.14).

In porcent of head length: onowt length
22,%4¢:-27,53 (5% a 23.27)! 0:-bit dlmotor 2l¢8‘l’-25¢CK2

(M an 93.65); least width of lntttorbltal Int“ 34.32
3(Ig£'.={2 (:1; B 26,96).

zéfiodv; elongate and compressed» P-tenth nearly

marimntal. Smaut blwntlq roundad, U.,pe: Jaw
prominent. -zianllla ranching; ts» slightly behind post-out
{tn azlgin, 12.: lower maranxz wall oerratodq Midis!
x-mm in mnterorbital spawn, age canted with the
mamm-am; ilwlly with healed ncuma, (16-QM 4- (8-12) I
24-32¢ ‘@111 takers not clumped, on first Itch (U.-12) +
(3.5-3.?) ==@ 26-I29. =@1a~e::1a1 team in jaws, A asaall

Qptne beta:-ta the darn! Mn origin. imillan nah
promat at pectoral a:x-..;: ;-ivelvic fins Glllr ‘lauds! fla
duoply forked.

Egg“: Seam: la lair-oral uriea 4<;»4=6; in tranovoru
tartan 11-13. éscalnss arcewnz an over the heady including
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at claraah moi, caudal, pectoral arm pelvic Hm
b-8880

Q1953: 3-4 rams of scale on back asap Mm, not of
the dermal and vmtral p:~at’i.1a¢ silvery. UDIIOIQ

l11\I'I!"{¢ Mack vanule on shoulder mqluza, Quudal
fin blaak 1.1::->;~.>e~:1. manor {ma aliqyhtl»; ytllv.-min».

$1:1M;npore, fhailand, Indene-Ila,
MI »:%u1:*t:ea, rmrnao, Taiwan, May, bur-:.ra3.1a, ?PQ‘l:lI1'-Q11,

2:1:-i Lanlta &:'\';i India: both east. ma mat cant“

P
R
In

(J!
>1;

#*<=~ 22¢ <12#~*4»* M $1-7
Bombay, F¢ Day G011;

_‘[_mgg_g_  (;wa1lt:m~£i@s¢hanan, 182:?):=z§w 12.1
ggmgg fiamilwn-auchmm, 1822-‘rt 238»
Valonclennea, 1348: 655»; >§Ufl'N\IIg 1868:

3975 flay, 1:378: 5'28; firbibll.’ lad do iinaufurt,

1913: 3?; Fbwlor, 192d: 4%.

Fowler, 1941: 677; mars, 1976: 142.
@515 waitehead, 19720 2.31; Ftwcmr and

amc»mw, 1974.,

Baud on 25 omcimms ranging in 01:0
95.2;-155.<;: -::':*n st. <115.<;>-176.2; ram T1,).
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fim 19%| 0; 13-14) A. 43-45; P; 14; V5 7; C. 22-24¢

:2aw-,- moaauwmnto expressed in pnrunt of
nwdam length: greatest bady depth 2a.4a.2a.o9
U I 26.62); head length 2%£Jn3~;3-22.22 (ax n HA6);

lnout ta 0 fin arigin $.44)-5h57 (M In 491.48); uncut
to A flu ~:>r1~;1n 55.5%-6o,;»u M ~ $6.94); moat. to

Mctaral flu origin 22.u>u.2s.1a (2.4 an 255%); uncut to
mlvlc fin m-1\;m 36.66-40.10 (ma n 38.4%); bane D (la
a.1'&~1u,uo  0 8.85); ban A fin 35,M-40.62 (M n
38.31.;-JO 900‘!-o:‘a1 fin 10-mgth 16gO1»1Bq94 (M I 17¢-47)!

pelvic fin length 7¢73~1m5£+ (M an EH76); hut dnpth
of caudal peduncle 8.5%-11.5’!  n 9.9=..@),

In petctnt of Mad length! Uncut hngth
17.5%.:-2.’ B.u7 (ii -= 19.8%); ermt diameter 2=.M;m-26.92

(:.~a n 23,110; least width at tnterorbital. 0;-wee 22.2%
2&3: W - 25.11)

liociy @1011 gate and atz<an_.i;1Y cornprelnad. Hand

mall; math n.:on;;1y abllqua. Upper jar pzmtnont,
lnout bluntly rounded» filxtlla auachlna to slightly
behind mntaral fin origin, ltl lowllr muqln I011
oonated, .*-hdtan ridge present in the intoroz-bltal
same, aw cwvcrwd with the mamhranm B0117 with
hauled lmatélg (15-I6) 4» (3-9) an 23-25; Gill taint!
not clmpcd, on first arch (12-1.4) + (13-15) up 33-28¢



112

V%zy amnll uniaorial tooth in Java, A tail! spine
bolero the darnai fin origin; Aalllary seats present
at pectoral and pelvie‘ fins axis. emu flu deeply
forked.

gggn: -Scales in Laura! “rho :46»-445 in tlmlvnrlfl
lflrlel 13~13. fiealba prflacnt I11 awn: the body
1n¢1ufilflq at dorsal, anal, caudal, pectoral and
wlvta {ma bun»

Qjgl A3--4 scale raw: an back deep mun, not at thl
am-n1 and wanna: :1-rattles m~1qM'.*0uvc:v. Ventral

martin 10 hav1n(:; a alight purple tinge. amen-ale
Qhlninq allvury. A black vnula an shoulder raglan.
Bursa! ad caudal flan alightlv yolianlah, othat fins
co1our1aaa¢

a Paraian +.‘i:.u1£, ia_%a1a~;m1 Mcniaalaao, wast
wakiumq, fies aura mam <;>cean and ?-'-eatorn than-a1

Pacific ma mdiaa bath out and mat coeds»

' Z51 ¢"°°¢~ F 79°‘? (1”~*'~* "W 3*-3
Calcutta, 219? (18$.u mm BL) flombny, 2198 (114.& mm SL)

Madras, fi2&; (8§.u mm 3L) ;ad:an. F. may Call»

mum  1*‘->1-R~=» 1849)
‘5*’1B$G 19-Q2
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gé ;ifi10‘IRflI.', 1849! 13
Day, 1378: GM»; Eiobtt and

as éfiaaufort, 1913: 35¢

Fowler, 1941: 6%; ;'?tu:u-cs,
1955: .32; mars, 1976: 13$

333% tfiaitehnach 19720 236; $100110: lid
‘Mitch-wad, £9740

a sued on 25 specimens xanghxg in eta@ :3’;  %
£33 Ema“: 45 1.3-14; Fa 37-39; P» 14; V; 7; I3; 22.

may maauiremamzs expressed in saomont of

atamard langtm gareateet body death 2%7¢81-31.54 (ta u

:Z§3¢9§)I  3-$‘5‘i'Q7}’¢!'l   I '-'.-.?§iQ1§)‘ Qmauf.
fin em-1-gin 5:;;>.@;;@-54,*23 (sa an 51.97); snout ta A fin

attain 6\".»,B6-64.44 (éa 1- 652,25); snout in meters! Ila

o:*1,;1n 12.83-2€$.4<,.1  an ££~!?,u5); smut. be» wlvlc fin'93’ 3-‘$1-i'\ “"0-9é3¢I43¢g3   4:209? )1 B-E399 13 fill Agufilfll-1055

I 1@:,*2'2)g bass A fin 3u.3T-35.71 (:14 a 32.94);
pecwral flu length 1&3¢45-.%,28  In 19.01); mlvtc
fin l.a.=:gt.h '7;4@;;i-n1i3,a4 (M I $,5~;'.)§ least dcpth of caudal

gmdune la 1i;;>¢-J5-11¢3¢'5 (A -== 1&8? ).

1h parcant af head length! snout length
2u.5a-24.42 (a - 22,57); orbit alamtex 23.23-a1.21



114

(:4 - 25,94); least width of intororbual emu
25.4:-3;l.11 (rlri an i28.53)¢

Hod? Qlcngato and compreteod. Mouth slightly

o$11mv¢¢ H@no: in prominent; snout slightly pointlda
aazllla nnarly roachlnq an hind harder of apazclt.
Iatcmrbltal euaco with the median rldgo, eye covtroel
with  masabrann. Bully with kulod acumen, (131.-116) -1
(8-9) 1- 2!-25. 43111 rakcrn on fiat arch (18-21) 4
(2?-24) In 40-45. wry small tooth in jun. minim,
ptorygwtd, vumor and ton;u0¢ A vry small oplna boron!
tha dermal fin o:tgtfl¢ huillary oealc ptoiant It
pectetul iwzi wlvic flm uh» *3-audal fin dnoply
forked.

gag‘: males in laaeral nth: 34-38| in tramnnra
so:-loo 1:46-ll. ficalos prewnt :11 was mo body including

at ¢0Ii&1g gnal, caudai, aectural and pelvic fins haul.

ml 4-5 Rana of’ snake on back qluylnmbromg other
po¥'t1"on M the duraal pruf 13¢ um ventral. profiln
shining atlvorw £510:-R vonulo an lhouldar magic».

Distal“ half sf do:-all am: caudal {km dunky black:
gthoz fins coleurleaau

malaynla, Indemala, Tha11and,‘P¢un,
Malayan Archlpclmgyo, fihiltpplmo, Pants am, 3:1 Lankn
and Indian both east and wont coal’-I.
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# Z81 1‘M- =Y~¥*=<->3 <9“-<3 M -W
4..m1aaQ,, F 7951/1 (.9l¢<';= an 1-EL) wrlsaa, F,  Cell,

1 k£UTELfii;'2$TE£
S&?Efi uflawfi | u$TAflIw?H¥8£
Siizfilfifi 8 A;*&'aTuP&~¥Y$I
=.s£~:$E&i I <:51;:2‘~i§::i%£~lY?%1C5i1FUMES

$3-? am H1-1 0   I
1~*-1%  =
* M1 Qlfiflwv ‘M
ec1mpr'eoaAod. »2outh mall, cleft of meuth tlfllflltflo
maxilla short, lawn: jaw short with aymphyllll

tuiaercleq ‘$111. membrane antixaly united vmitrallw

Lateral lkaa nresent. ficalea mall, cyclom and
abaaamt 0:1 h-earl. :*;*u;:t0-maxilla“ tmtli and win pitta

abaont, Fseudabrmch garment. mllv Qmoth. Fund
flue w1th¢;-wominont axillary scale.

Family Chaniaaa is epreaentod by a single
munmtyplc genus in the Infiu~?ac1f1a area (way, 1878;

fiche: and da fiuafort, 1913; Munro, 1955; Fischer ad
$h1tQh8Bfig 1974; misra, 1976)»

Liflflpfidfig 1905

_§Q§gQgkL&6bpede, IBQ5: 3950
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van Haoaolt, 1823: 333»
Rwrwllv 189$‘ 17
iiiray, 1342: 218»
hguain, 3.846: 217,

mm: (FQHIMI, 1775)
591899 1301

mg; Personal, 1.775: 74.
] Bloch and 3¢hflQld0t; 1801: 421.
Qwg  £319, 1865: 224,
Qwl‘ gaunthnr, 18680 473; any, 1873: 651;
Qfi gg Jordon and Snydnr, 1901! $2; mu: and

dv aoaurort, 1913: 15; :':§unro; 1955: 34;
Mocha: and whitutwad, 1974; Mara, 1976: 186

: :3aami on B specimens 8ln¢31fl»@; in also
1<;.=9.:;1;-i=**7$;’;-<;>  :§_»s!.. (l43.<..~345.F;;~ m TL),

I 3-'30 131114] 5-0 9] -90 14II*1§‘- V0 11] $0 23+!

ilody measurements exp:-Quad in percent. at
ttandmrd length: 31“-QM‘-90% randy depth 23.57‘-26.83 {F158

QM66); mad length 2f5.73~27.9fi  n 26,93); Qnaut to
£3 fin attain 5:).i;u~&2.75  -n 51.32); snout ta A fin
0:1 51:: ?91p55-6S2;56 ($5 In 81..€;;4).; a::\=;:~ul £0 poctoral fin

fin arigtn £25.w~$?8.89 (:12 u 27,20); smut to pelvic fin
0131-£31?! 54aT7w$i;¥oU9  I 57qi9)) U500 ii fill 12qB$Il-K3045
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(5% ll 134.23}; ban A fin 5,55-6.91. (M I (M15); piétotll

fin lwm. 14.66-15.159 (1%: - 14.99): Wlvlc an unqm
U/»44~14.67 ma a 1.3.63); lemt depth of caudal podumll
e.aa-xmw (M u 9.:-B).

In praont sf hbad length! snout length 25.35
.129.41 (M an 27,56); arbit diameter 22,85-27.86 (M an

25.49); laalt width of lntararbital sfiawl 33.Q0—3.28
(M U 35@1U)¢

ulomznted and aaamooué. Mouth small,
tomlaal and the umnr jaw prominent. Maatllu do
nat antod upte anterior margla of eyes; Inttrorbiaul
apnea flat. and bx-omri. Elves completely covozod with

adlaoua wyelida. $111 takers on first amh 256-221 +
$212-2641;‘: a 392-481, Tooth anaent. Laura! Um

stralqha, extends upto caudal fin bum Wctoral
ma mlvlc fins with very prmimnt axillary scale»
Caudal fin daenly fatkcdq

@352 ‘z..ata%ra1 Sim scales 73-784 Ln ttamvant’
atlas 2m-25. ziic ales mall, praaent all over the bndy
including on caudal fin; Prmlnent tealo uheatfw In
visible at -derul, anal. pectoral and pelvic flan h;”,v

allody uMa1n=;; allwry wi ah Y_;:c0n10h-2:100 tinge
on basin imaoporcgla  operate silvery. Int»-nrbiznl
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spas ad dorsal profile of the head ass dull arena."
Cauaal peduncle silvery. Dorsal and caudal flan
dusky hlflfiko ether fins colourlcaio

Tkarouigh out the Indu-Pacific raglan,
India: bath east and wat coasta

' W1 *=- Y‘ 12°"/9 ("3-Q M 31-)
Karraikkal, Andras, fi¢fi.K. Menan Cbll.

sfinlfis s utuvflvfil
QRUER c CYPHINIFufimE5
$uu QR~Efl s CYPRINQIDEI

' Wiv wblwwi find Mvrlvlv
cumproaand; cnout blunt ar pointed. fiouth superior,
tarlnal or dlltinetly inforlar, usually prattflliblo Ind
alwayl tathlaaa. flarbelu abncna, one or two pairs
wmcsnt» Lem: phar*;,m¢%,;ua1 teeth lair.-gs and in awe:-at

raw!‘ Lateral 1100 present. @111 mambrann unltod with
1:

iathmug, Mad Oflilfllfilln $1ns10 dorsal tin» Caudal
fin dawlv forked.

3 sub-families “bro recaqnized frua India
(ahtngram, 1982) M’ which B Btngle Out":-family Ill!
represented in ane collections.
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Abdomen rounded; lat. line in middle at bady
CW3 Oftifl §)1'.‘&l€M‘l€ 1!’! 520$! Qlconoodoocy "wI!i£’1!l1Il§%Q

aama.u'umw
Ihrew gamzm sf the nub-fmlly Cyprlninao an

ropmanwd in ‘flombanad lake viz. Pp&:1_~¢phngLn~r.)odo9,

251153;,‘ ma Lgmg. A brief review on thc litotltun
on thew qreups of Hahn I-how that Day (1878) rmsmrtod

4 amaze: umlo: 4gnb11phu;yn;:3gdug, 7&2 twain under

Qggu, mm 25 species» under 1&5; from Imalan we?-0:0.
mot ef the Indian autham who have dolcrlbcd thn
membtn of am family Cypxrlnldae have used the quarto

awn in the wide acme throwgmut their work,
Howewr, Wrhonafa (19630) favaurod ma iflclullan of

ditftnnt s."1O¢1ea sf occzurrlng; in lndla into
tour qonema v1z., mama,
mun, :~3éq:~-mi iimiltqn and 19; Haatlmn. fiance any '0
oeccnmt, a aortas of Immune surveys mrq mnéuated
in the rtvqn mu lease of Travancoso which lncludo
eomprohomivn accounts of fiance of mo family
Cyp:-inidal (vxaxw, 1929; John, 1936; 2-ion and Law,
1943.; am, 1941; were amt L%-mix, 1941; 5110:, 15949, 1951)»
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Sobhana (1976) reportod 7 spacial of the gonu £39333,
from aht river: and lakes af Trlvandrum and adjacent
UIQGIQ

1. Lat‘ line tncompleiog bushels abaant; math
dlrtctod aumewhat unwardi'w1th prominent lownt Jill
811VOl‘Y bflflii Glflfii-1'3, Z-?\8L ifllfiilliifi lmooooaqqgooonoauoooo

oaoinoblfiolmon 100 000 1 .1"! 1; 5&2- )I A? “Lt BIOIKQIQ

Lat. lino complete; barbeln prnuont; mouth
terminal or inferior; no silvery band along midllne ,,¢
OIOOOOICUIGOOIOCIOOOQO

2¢ &outh Ollghtly subtdrminal, rnatrum not
Qraminont, not covered with zuherclesj lint thin
and not fleshy, amt napillatfii dozsal spine aoaoaun
or nan asaeous ....,.,...,.,,Agggiggg,Hamilton-Buchlnlu

wnuth distlactly inferior; tantrum viry
proinant, covered with zuboxcloag lips thick and
fleshy, oftnn Qaplllatog no 00031106 aplno Qa flu! ¢¢¢
oooonooaopunnun  Caviar;

* ?*~+;'   '1‘? f%~?4 mfli"

,-jiliflketq 18598 4330
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M § Q grim gigs;

aerath ??,8%5.97% in $1.; gill takers
an fiat new 16-17; scales in lat» ax-in 34-88 in
tn 00:1“ 14-16; silvery lateral band; don.-all and
¢@+u~1¢1 flu! fllwiw -¢.-.¢.-......u
mu Hm11.ton-$uchmm¢

mm (flamuton-ssmhmm, 1822)
P]-Qt-G

gu Eim11ton~%$m::hman, 1821?: 334.
Lmvg 1978! 555; iilbu and Nair,

197$: 1233 Jhingran, 1988: 16¢

imam on aw moetmna ranzlng tn 01:0mm
Q. 11, 7; I1‘ Lu, 4-5; P. 14; v. 9; 6. 24

iiodiy masa:1"0mnt$ eupreaaod in mreunt at standard
1eng;h: qm¢wm= body dcpth 2.¢.aa-aa.9? (1% - 24.61’);

mad length .'€::6,’:l>;>-28.86 M - 27,71); uacmt to D tin

0:1 gin M.,43~57-57 M an 55¢£§=f’;#); snout to A fin arlgtn
66¢46~7a,.a,21 (:11 = 69.<.;3)i unmat to poctaral Ila origin

24,43-27.83 (ea n 23,91); smut to pelvic fin orlqia
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48,05-5-12.47 (£5 a 411.98); nan Iii fin 9.¢§1~12,76 (:<:= Q

1¢¢‘73)§ mm A fin 9.23-11.70  an 10,1319); 96¢ natal
fin lwnqth £5524-17.44 {.=-as In 155,74); pelvic fin length

13.63-15.95 (éafi n 1§.s;28); :;;= fin lwlqht 19.59-24.46 (,3 C

21.71);  rmmzqm. 13.01-17.26  - 1%.“); mat
damn at‘ ainudal swauncla 1l.L»3»12.76 (ti,-1 an 12,01)»

In percent 0! head length: shut length
26¢6%'>~1;.:.5~$ (Eli an 23.66); orbit diamewr 22.2.'2-28,57

(2.4 I 2*6¢‘h.+); mast width M mtorerbltal snaco 33.33
3$,:;.;2  u 86.33),

:».aociy alenciur, elonvgatod and comprelsod. Hluuth

superior, snout pointed, start of mouth sultan; hind
tip of mm-£1150 anda 1:: trans =4}! eves. M11 raklra on

flat arch% 2 + (1.4-15) B ,1e5...17, Latorzbl Hm mc§:mp1eta,
amen at 14-16 avzalam Laudal flu dewlv forked-n

gin; 1a,.ex-a1 arias  in tramvoroe aortas
14--16. ficmea small, Jgaxwunt an nedv, amount an ham.

Qlgggc m aal ;;;»:¢:>:’11e dull. grwaa, ventral profile

bri ms silfiory. =;,>perc1e silvarau liiilwry law:-a1
atrlna alum; ma mldlimr of tha body with widen
wllmn roflI.octi.=:;m in very fresh co:wlt1o@'"=¢ Donn! and
caudal fine dusky black; Qther fins col-mutton»
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-glflai flu;->rau;;houc indict Mum and Bu:-an

1 1%-ii ~"*<>=- 1182/1 (=11-<-¢ um
973 st-) 3B§“li}B1Q Afiflflg fifltn 5¢10 Phlllidi EI¢b0I
F 2:“->44/2 (44.1; mm st.) mam, $4.. Hora son.

£5‘: §~fiano:z (1974) reported that 5, mu, don not
cc-cu: in mlanar, fmiriatm, Mngladosh and Emma Than
new meeias of Mama M the mnuo have
been dilfirlbed fram India since gay‘: (1879) fqunaouc
lurviy (¢h0ud!\u:1, 1912; fialhotta mad Quin, 1915;
aloha and lair, 197$).

**a&*!i siamiltamiiuchanm. 1&2

um; Cuvlor and valanchnme, (part).
@313, riaxxllton--giuchanm, @892: 316;,

Hobo: and dc Boaufatt. W16: 1.67.
i

e

1; Donal mucous mine swath; 0 “M10 pal: of
bllbill auooooooncooouoogn

vernal mucous swim an-rated; two vain at
blfbflll nqo¢unaaooa0uoQu30

2, .2111 rake:-0 on flat arch 9--11; bu-but Lonqth
leis than half af eye dimotoz; caudal black blotch
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QQVIXI ‘KHG SGSI-9'  9? ‘£50 IQQ-Q  Qggngggqagg

»»-.-..-.-.-....- §mj§_§1,|,§, ivnlenatomwflu

»i111 raters on first amt: 2&1":-.‘5.'4‘; box-2:01.

1~::mkgch more than halt of eye dlwotorg caudal black
amtah covers Mm scales f2‘.T»:-24 of tho lib 11:10 00100

Quouqoaamooncnoo  (VI-‘91\¢'£.|\".U)-O

3. #3111 zwakera an firat man 7--12:; orange rad tact
on apet¢1a; black blateh 0:1 caudal padunclo “"..““
lOO000&0IIno0lOIr  (“mil-'»'9““"3u¢h53\~lfl)0

<W1*>M=1¢““"» 1831)
Plate yd

Qaviar and valenciemmes, 1831.:
49$:

ggmggm Kluvlor and Valemlanmsg 1344:
186% Q15: imm» 1%!" 44:

5;§Ones.\; W671 147; Eohhma, 1976: 45,

“Y: 1878' ‘W
ilaned an 2% l;'i>Q¢lmann tmglng in $110
72.1»-134.w an $1.. (945,u~17u,i‘> mm TL).

1;‘,m%;gs  xv, 2; A. in, 4-an 9. 14-.15: Av. 8; <1. 24.

iiadiar rim aauramnta oxmeaaod in pan-cont of

atlmdard mnqth: greats“. body chpth 3u¢55-35,98 (iii An
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33.24); hand length 23.16-27.08 (u[a~25.43)| snout to
0 fin uriqln 48¢l%~fi2.7? (w n 50.98); snout to A fin
ml“. van?-:r1.11 (5-.@ - 15.32); snout in peawrax an
Qrtiln 23.198-'Z%7¢77 (ix; an 25,48); moat ta pllvic (10

attain 49¢6$7£-53-.<;,»-7 (5-:1 an 51,22); hue 43 fin 19.9€J-47.46

(ifi 3 ‘$033)’ bfilfi in I161 6q9€'hI3q98  I 3043)] IDOGKDIII

rm l0n~§:.!\ 11.62-2u.aa (iii - 19.1w: news: fin xmqm
17.25-%.4B (1% I 19¢?-4); 4.» fin height. (female) lflulin

23.u~;% {.1 an 21.51), (M10) .‘?9.&.>-45.18 (.4: -» 34.&6);

A Ila height 1l¢6€>-l4»€3"6 (::1.- -w 12,22); barb-01 length

1.531--3»fi1 (F-:2 an 2.11)] lnant depth of ltaudal. peduncle

12;34nl.4o€3$  an 131-52).

in narcant of new mngtht smut langtn
33.33 §¥¢’= II 31.47)] orbit d-1%t8r 24118-3%“. 16 (3,.-i I 25;B9)|

lea‘; width mi intemirraizal Opens 37¢%€>9-41.156 (1% =n38¢86)¢

obma: armcé a11:ht.1.*~; umpresocau finout
blunt. %L%f.ouw,h %:am1aa1, nrotruatblep =-W10: in suqyhtly

mwmlrwnh (Heft sf m-aufih ::b1M1~:;uo, bias; tin M maxilla

not I0lfih1n\;; to vertical. below anturior margin of lye.
intcratbltal mA;>ace u%11~;;t1t1y convex. A alngla 70818 of

noatrlla in,frant cf eyus. & single »a1: af barbla,
lliuited very emu to ankgzla of math» .5111 raters on
first arch (1-3) 1- (7-$) Ir 8-11¢ Lateral lino acmzavi
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antarlorly, straight bc1aw*cnd of dorsal, scanning to
annual oduncle. caudal fin deeply forked.

Lain:-a1 Mm canton 21-23; in trauwra 00:10:
7#3g $00100 present on budy, nnnoat on hand.

vfigjgggg firoentnh abwvw, nllvry baker‘ ficaloa shown
lateral lino has p£nklah~ye11ou'ruflaatlann in faith
G@fl¢1t$6flo upatclo o£1¥lry¢ Baudal {la nan I and ind
blah obllquo stripe on each lobe, the tommtnll portion
is ¢010urlt8ln A sandal blnak blatcn covers thc I6al0l
1a»1s of thé Lateral lino, ?a1r0d fins eolourlono at
intonunlv Qelaured.

mm =  '*h1*>W w¢"Il
dtmmrnhtam. The mnli at thin species is vary intensity
coleurod thpn ta female. The males aan be easily
disttagulohbd from female: by tbs pruaeaoa of tuburetoo

on unout mam the charaatariatlc elongated flrat flvq
dorsal fin olmmentu. The tuhor¢1as are present only
during the htnding porlad, Thu elongated ctructumoa
af tho dorsal fin aru Qty blacklah. Pairod flan Irv
slightly pinkish with dart &fiE6Ou

Qgggggggggggg 5:1 Lenka, Xnd1a~¢u:umand01 coast,
Paninzulat Lnaia and Rivura af Klrlllq



'  M» 21% (114-U W -'5!-J
Iadkally F, 11:2; C013‘; F waa/2 (74.U~77.¢; mm $1.)

(3 09¢) ~'l*»1aha, Kazan, z>u<._ Jmoh Coll.

?=1‘m1<:>-an (1967) Ia:-tony dwocrtbod  dlaparltho
existed an tiw tamnwic paaitmn zsf  13¢?
Valanclennmo €184d) d0s¢r1ned twn ldantlcal Qtnllat

aarwclna from South India Lvi.z,,&g_gu_\3,
and 3,  my (1865) aburwmd that 1,.
may bu the yaunx an 0f_L, £§;ggg§§3§flg_baz aunthor
(1868) diaaqreed with the obnervatian by any. Hbfllvnr,
later mnluru conclrmed that Q.
("§£.~ 7  iv Q" *Y"°"i"" R
t!\ay mmwmnt the mate and female axes mama tlwlrr
at’ mu aw a:;wc.i.eo (Piazza, 1937a, 193710, Herc and Luv,

1941). :»Mno:;: (1%?) cu-wuctod axtonsiva amadlao on the

manna: of Zaolwgical $\.IL"l'¢y +121’ India md 0 cpoctmn

{mm 3:1 Lezanka  descrtrmd the wcondary aaxual

chawaeterai} which fully aolvevd the ¢i5.U§::>I-tritium oalutad
in the tlmnemlfi paaitiana Ho 0100 cencludad that the
garemnw at harbola la fauna in all apccimm ltronpeattvo
of the Ill; Tmmas (1974) taper-ted ‘that the origin and
q.;;r=rnrt:h M tsuberaleu in mains -sf 3, nu
aloaaly ralawd tr: the; dovolopmemt Ba’-W3 maturity of the

teat“. &1m1a.r1v, the elongated dorsal ray: at-0 partly
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or completely lost after the spanning "atom

ww Walencionms; 1642)
in A w » '6':~‘ . Q41lune 14,

Qgmg Caviar and Vfllflflllillflifiy 1642: 478;
filukox, 1853: 62¢

Jerdan, 1849: 315; mam, 19550 55.
flu-gr, 1865: 213»
imm.he;¢r, 187:}: M4; iaw, lfamia 574.

aimed an 25 specimens ranmny in alto
aa.@;>-1=.¢3.0 mm s.=;1. (a5,0-124,0 ms TL).

Q. £11, 9; A. 111, 5; P, 14; V, 3; (3. 24,

qquy rswaaurmz-wnta eamzeaued in percent sari’
standard; 1@:en¢:__;t?u _~;r»:ame.a?; Brady cie-nth 26.1*.":11-31.4‘;'§ (5%: I

Mad Mngth 23.2:i’:-26¢€v9 (:11 u 125%,?-.*.'7); amauz; to

fin arligjain #7-:57-$1.42. (A ==-: ¢;‘s¢i§?A"f9); snout ta 5% fin

wxiqin 712.94-77¢1§;;; (2% n ?4¢‘.Z»2); snout. to mctoxal fin

arigin 2#,17~26.42 (2%.-% an 25.53); amaut ta pelvic fin

Qzxmn 47,55-52.11 cw = 49.99); ban fin 12.32-14.1w
(9%. n 13¢$4){ base  fin 5,§31~7¢9’J {M up 6.812); poctulal

fin 1en=:;t!'s 16.5:;.»2¢¢71 (fa n 18,41); mlvic Mn hmth
14.2s~11.as (1: III 12.06);  fin mum w.1s-23.9? (M 
22,zu); A rm haight 12.2%;-1¢.aa (M - 14,§a1); barbel.
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length fi.9L~4,81 (m:u~3qBfi)| innit hnlght of aandal
pB¢tlflOlQ  (5! 3 :2Q‘1)§

In porcnnt of head length: lnout length
2v.s<.»m.4a (as -= &m‘>9)§ orbit. climate: 25.01:-21.5w

(fié an 26,39); least wtdm of intamrbttal space 33.13
4U¢54 (M.q 3Ba5$)o

fiady olener and Qlongato. finout blunt.
math tlrmlnal, pratruaiblc, Glqlt 0! mouth tllqhtly
aullquo, hind tin of maxilla not twinning t vurtiall
b@1eu*antBr1er margin of Ovt. A notfi prltlnt on
oc¢1put. Intexotbltal spans convex. A alnqlo pair oi
nestrill in {rant of 9ye0¢ A Ilfléli 9&1: of barbcll
lttulted Vity eluae to lngla af mouthv $111 reacts on
first arch (13~15) + (1-9) Q 20-Q4. Lateral lino
ollghtby aaasavo antorlarly, tlifihlfij to caudal podunolna
caudal fin dueplv fmrko.

Lateral line wales 29¢-24; in t.ramuvera0 arias
647. fiealea praaont an béy, asont on neon,

Qjgggz §1u*:l0h-m'0on, silvery below. iimlos at aerial
prof11o‘w1th alight pinkish rofloctiana in trash
Ifleaumonn. Tl? of doraal, anal and caudal fin: blltko
A cauaal black b1ot¢h covurl the nnaiua 2$~24@o£ thn

lltczal Lina. A crimson band appears in nth comet



along ‘am 1a:.;.ex-a1 lino duzimg breeding scum, in
males this mad anon-1 as. fur am the témizhag of
caudal fin» ‘ibis in the ‘bl-10di.nA*; c<;~atzme' ef the

meets: Ctfiohmma, 197$).

5:3-ti. Lmiu, Imam -- Hoacm, iikambay,
£5'Q'.t.r'i'.'§ cunts, eaadras an urine: and rivers of Mural.»

‘ $15‘ M F laws/1 m.~, M st.)
‘Iravamura, £2. Q, Jnhn fialh

gggm (flmliton-iiuchman, L822)

gag Hauilton--iflufihanan; 1.822: 3€;='l.
"3370 1373* 5510
33% way, 187$: 561;.
mrm  mars, 1955: ‘:5; Jhimrm, 1.982: 1'1,

Tiaiéd an 18 specimens ranging in nu
78Q§$fi"19*:§3QU T33 S.-‘QL   Tl.-)0

gm  £3, IV, 8; A. Iii, 5; :1. 15--16; V, 8; C1, 26.

ii-my maasummnts oxprausad in amen-.:1t at

af~andar=.i lwngtm groatoat body aapth 3-ll?-.,i‘&36O?7 (M an

34q7\.:)§ mad length 24.67~2?@68 (as n 26.12); Uncut to
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H {tn eriiztn 52.1ii-25-4,90 (A5 In 53,46); moot to A fin
origin ‘£3.46-77.37 (Ea u 75.62); moat ta rnctotal fin
origin 23¢68-2?,1;=<;s  = QSQW3); smut  pelvic fin
0r1%;,2ln 48¢‘u-'2§ni53;89 (Efi 0 Bi;-'A¢8l.)§ bit! £9 flu 1$3s23I>l#nB1

(1-@*§% I 14.ug,)5 ban A fin ‘H4-3~_l£;~¢2$ (fii 0 Bqflblg mmtatll

fin length 18.5@~19¢88 (%1n=19a17)§ pelvic fin lanqth

I-5¢5\G~17q56 (K5 In 151.85); £31 fin h*1E1,j'!'H; filqiifi-24.51 (M In

22.931; A‘ an namm 1a.~as-16.25 La ~ 1a.4a~); raatral.
barml length 4,26-6.81 (:95 ur 9,63); maxillary babel
5.44-8.33 (5% an 7&1); last death of caudal peduncle
13¢68-45028 (:31 I 14.18)»

In poraent of head length! inout length 28¢6W~
&,»;;:<;‘s» (M uh 39.47); arbit dimntar £2.35-£6¢19 (as an

23¢59)§ Nut width at lntarorbltal macc 38.09-42¢6~6

1

\

\

\

n

may deep ma @b1an";m Eimut blunt; mouth

tcmiizal and %:::~atr:uai.b1o, upper jaw lii.,;ht1'{ ;:»rom1mnt..

main of mum omiqua, hind up at maxilla not
reaching to vort.1ca1 Minn maria: margin of aye.
Intnterbltal apnea convax, A single fiat: af nastrlko
in treat of ey@s¢ Tww pairs at herbal!’ thQ maullllry
pair alattnwtly longer, All rake:-'0 on first arch
(2%-3) + (5-7) Iv 7'II1Uo Lateral lino with concavity



1%

Q5-'ltOI'1i$1'1Yg roaehtnq ta caudal smduncln Cauéal. fin

deaply forked

Lateral line Qcalem ‘If?-28; in trmavarot
series 1%-11;i¢ filmalea pzc-aunt m hwy, oz-mm on nod.

Egg: Zlorsal pmfile mull gram, ventral profile
silvwrw bplrclo with m orange 1-ad mat-ch» $ea1n
of dorsal pmflla mettlod with aarl: gum aolour,
appearing Ilka lcngttudtnal lines, Laura! lint
untamed by hlaek colour. Metal margm of doles!
Ind aaudal. fins blackish. Pactoral tin dusky. A
black blotch on caudal mduncle,

Froshwatorn af man, iiurma and S81 Llnkla

1 ;?*.sz. kn F 546*»/1 (124.0 m sv.)
i’€*ogu, E’. flay Coll.

rm su.":>a§:=eeles at Q, 33393 wore nportad
ifilmon, 19630) of which 3, @@g  has bun
rnaomcd from K0:-ala (ciabhana, 1976). Thu prelim:
cmcwnn de not fully agrees with the deacriptian of£0

E fiuvler, 1817

],@g Caviar, wan 194»
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Lam roatrral when absent; lat» Una Icahn
47¢-bu; tr. males 15-17; 2 pairs of bnhell; @3111
rakarn on Hut nah 66-‘?5; cttmson lam!" nldlatoralii
u.-u.»»“n...-  (Vahnuluannh

Lg; (*¢a1-anciearma, 1&4?)
¥'l.&t9

@115 Caviar ma Valemiennou 1842: 258.
way, 1$78a 538;  1955: My
fined on 12 apemlama rmglag in numm
U0 £11.  AI I11; 4' 5); 1-6} V; 9§ Q0 260

Bédy masummaatc muprolmd in gnu:-cont of

ltandard length: gnatont itmaxy mam 25.=...,~;.a-23.72 (M =

26,28); head length ?.3¢,=..;31~24.%2Z2 (gs an 2':3,M); gnout to

£3 Hm oriqin. 43¢1s%3-415,54 W =~» 44.66); an~;mt ta 4% ft:

origin ?4.2§..:-8:.;.14 (za u 77.35); smut ta metorsl fin
artann 22..42w23.*96 W. an $52.97); snout to mlvie fin

attain §¢;.¢~%;¢-sawa  - 51.11): man u an 21.e4- 23.15
(M n 22.89); has A fin 6.7u..sa,3.7~; (M -n 7.32); metal’!!

fln length 174,1?-484,5 (3% n 17.77)! Wlvic {la lenzgth
16¢16-17.26 (LIE In 168119); D fin height 1%u27-2~£3¢58 (Q an

19.27); A fin height 1f‘fa.£17-17¢-$1»? (av! an 16.845»); lent
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depth of aaugal peduncle 12.11-13.12 (M o 119.47 ).

In percent of head length: Onaut linqth
3&.11-40.51 (m_= 37.36); axbit dlamntar 21.2L~22.34
(:3-§ an Q1-0'95}! lfiéfii width €2f 1i»‘\tI?l.‘OPb1%'.81 IQIGQ

451740531:-'6  I

Body oblong, anturiw-daraal profile nonvnu¢
$naut blunt with rather large zuherfilaa which 0lQlnd$n
nearly ugte preorbktat raglan. Mnuth dletlnctlw
tnferiur, llfifl fleshy anm frlnqnd, with int: fold
above and @6190; floatzal fnld at null dav1o9¢ and
does nat nevi: agar 11p¢ lo lataral Iobea, althcug
a lazezal atuavn ta pra0ent' fioth lip! have a single
raw-of larQe aapillaa alnng aha ouzar odg, double tut
tn middla of lawn: 11$» fi single pair of naatrlli In
front of oy la Latoral ltna cam$1et0¢ Qaudal fin

Gfilply farkfid.

§gQyg;J Latlral line ncalca 41»51; in traaavurne
aarlea 15~17h $ca1ee prasant an body, abnent an hold,

gggggg fiody ahtaing ailvnry, Qozaal prerila ollvo
qveun¢ ?he Qcalaa on fiarsal QTQFIIQ are mottlud with

dull qrnea, anus iparulnq lateral ntrzpoc. fiaallnr
npcimonl with an indistinct black hlotnh an caudal
pM=.=nc1a¢ ~I-‘rimson lunulou mm1ate.ra11y- New aura
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groan ar pale yellay floraal fin oiiv groan.
caudal ana mackerel fins dutky black. ether fins
QGIOUIIEQQQ

gggggjggggggg Frashwmtoru at firi Lake ana Indlflo

' ml kw 1132 @154-Q M M-7
%a1tbar, F. figy sail:

QRQER 1 sluufirvuamas
¥:..4.1fi.  ",3; Q; a &&~.a.\.&,.&...~

* ~5@»dv @1¢I1%s@w¢
pamariax-Ly command. mad mnrunad, covered
wiah ahtalda ar naked, ucctpxtal mracvas present»
Snow; blank »-kouth at lam: aide, ugmer in
ptqm1nQflt' aaaarils wade apart, fiyaa‘w1th frli
arnital margin at nubcutanoaus, 3~4 pairs of bllblllo
Vllittmnm b$nd of tawth in jawa. fidiaa graavn an
head mrosanfi. #111 mambran frwe or unite with 1I€hmfll¢
Aisaae dermal fin w:esant¢ Latazal line eontinuoul;
wntenaa umta caufial fin fiasfiq Jatial and Qeetaral fins
with punqont aerratod apineo. fiaudal flu farkadg

The aqzlloat acmprahenalva fiil¢tlat1onl on
naqrxa fiah@Q of india wt: by 5!? (1878) wha doucrlbed

23 taoaiea unmet the q0nui;Qgggggg_numnt£1¢



I-30

Shoqunntly, “who: and fie filnuiort (1913) dilcrlbed
3 upacien af flame; undar the above gone fxum the
Indowflultrnlian fltuhlpolago, Thu :O¢0nt Qumpmihinlivfl

study on bl-grid llama M India and ma) aunt Gomztrhl
was by Jwaxsa (1952, 1958, 1955, 1956; 1.96131, 1969,
1966, IQVI, 1973, 19770, 1977b, 19W8)'Iho coauotcd I
l0:1¢a of revlalans, and the disparities existed Ln
tho taaamumic paaitiafl on twin qroua of {tabla Ulté
mnra or loss solved; uthnr etqniliaant works on
Jigtld fkaiwa of {Mia  wjnent count-:10: mcludu
than by %A~rlo:a' (1937), ffiuam (W55), mare (I962, 1976)
am ssaruar (1964).

1. 4 mitt M‘ barbwlig pungent talus of ptctoral
fin atmmger ti!-xan dates! mlm; arb£.talL margin face;
gill. raambflarm free {ram tlthm-us; ventral. tnvl 6|
palltim moth unl.nt.ar:-upted .."¢“¢¢»n@u¢»..2u

2. Lam: max-;;$.<:z sf aim well  farm» the Mm
with tbs an».;;1e M‘ mouth, awn invisible from mien;
muillary amt »;:1wwd1m&1a:y barbell longer than mad;

pelvic flu mt reaching to anal fin origin; anal fin
most. lea £31521 16 rays; palaum tooth in animal:
band; as black ave! bletch mum that polnwd optrcultz
mmm annannnnaououooonmnmouonool  3609011;
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Lower margin of eve in aha name lino with
amle at "2:-.:m:th, ea:-,r?=:aa Viaitwle from :;>e1<::w; all barbela

Ihorter*than bean; pelvie fin roaahtng to anal fin
¢J1'1¢,31n; mxal. fin 10:1 3, 1'£E‘.6-~28 rival; flllltlnt £00811 in

aubcteacontla tranavuroe band; a fiiatinet hick oval
DIOQGYI bfihiflfi the minted 09086131817 mwgln ‘#0000000

aoaooonoqoaanoouoo  ~38?!-!‘I!‘lu

aw  iécegwltg 1777

@raa<av| 1763: 1:24,,
iicvpoli, 1717: 451; idora, 1948: 7'2; Java»,

196$: ?e¢:;»; % filara, 1975: 72,

Uumwrllp 18568 484;
Maonar, 1862: 9.
¥?31oeke::, 1.86% 1 *5».
iiilu, 198?: 131.4

an dlitlswt separate tntaa.-mural shield between
awetaital mracasa and banal bane of aareal fin ¢.¢.¢¢u

4

\E _-~ "1~~-H-~~~~~~---~

1. uccinital prcenaa net reaching to banal hone
of dorsal) meuiaa longitudinal groove an naau nat



IE

!96¢hlflQ $9 $59 °¢#19§@$1 P306088 uuouonuoonouooiooofia

tsucipital process mucking to hull bum of
dorsal; median longitudinal groove on Mad reaching
£9 fihfi Oéfilflififll Qfflflfllfl onuotbnoooanaooan

Q

2. nuimoae doraai baa loss than one thxrd of
tntnrdernal anace; lflnut to adlpea arlgln 69¢28~
16.19;: in sq ¢>1~n1»:; dimmtar 1%§,m-10.46% in m4

maxillary baxbel antenna unto pelvic and gpaooononoo

QOIQIOIIQDODOOI
Mimae durwl base 1.5 ‘times of lntordoraal

upaco; smut to adipose ozmtn uwm  in an
orbit. almmzer around 2601,!’ In ML; maxillary bubol.

extends mate middle 0! anal ou¢¢L.¢-¢.¢A;*m;§\fl,
Warden),
3, Mipoae dorm! was nearly agwal to mtarderoal
man; enau\i, ta adipose art-Agln fiamqé-7fe.47?4 in 1:51..)

\

\

I

orbit. éimmetar 23.7?-2a.b’7:% in H4 maatliury babel
autumn mafia anal fin om; a premtmmt black apot

Ii $08081 {I351 "035-31-=1 uooconunoano  Qfl§fl,fl,§,u
(Vanna lumen h

mm <~Hwm@@- 18%)Plato 1% 1.
rilnlltflflg 13228 2010
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Hay, 1578: M5; Weber and do iioaufczt,
1913: 344; zrzunro, 1955: 55»

W], 3,9 Hm*a, 1939: 111»
sg 5|“  Jayaxm-n,% 19$*:»3| $43; waists,

139768 9-4&0

I raewd ~.m 19 npeclmana taming Ln‘ can
‘iihu-16-&¢,~;;> mm :21.‘ 1£*u¢a;x;-21£;.a;> m '3"!.)¢

flammmlaz :11-1, 1; A. 1&1-Q; P. I»-7; V. 6; C. 28.

iiouy maaummmm nap:-wand in mrount -at

standard Lencgtha gsoataat body depth 25.17-3-;,71

(:4 - 21.42:; Mad length 21.13-29.2% (:.~@ -V 2e.aa);

snout to £1 fin or-1=;;l.a 3$.5&-4i?.%16 (14 an 39.79); snout to

wxmw an Qnmm $2.29-1&.19 M Q 13.59); amuz to A
fin :;~r1=;31n 66.66-7;:;,2? (":€'€O@ II $8.53); snout; tn poctazal

\

R

fin w1gin‘~.25.4&-27.77 (m an 25.44}; smut no mlvlcz fin

arigln 52-.99-57.43 (M an 55.37 )1 base :9 fin 9¢lBv-12¢l6

(51% -== :.1.2a)p mm ix fin 12.126-1a.aa  - 14.2»): pnvw
fin length 19,3513-ldflb (éa n 13,82); dorsal amine length
11.94-l4¢é1B (m I 13.16); twatoacal aplna length 1%.6u

Iéipmi (?*l‘»‘! -w 16.96}|\barbal.a0 maxillary 54.16-6£%.96
(M H  ?¢‘3N'idibU13l")f   II
Mflflfifll 13-093Ihl~'=3q35  " 17.qi..l=9)I flfllfil. 11m3#II170i;i2

(:1! In 13.£4); lean: depth of camsal mchmcle 12.06
13g2‘§9 (5% I 12p59)Q
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\

\

tn pirceat af hwad length: anuut lfingth
35c29w4$q1U <fi¥fl’35g@2)j 03511 fliflfifiiii 19I2l“&aQ‘6

(2141 u 1?q+ZL?1)§ least width of tntomrbital s%:;:ace £4.09

‘:-+ii Q ‘£2.12,’

;3od@ emngno, caudal pmuacla htdtally wall.
comro0epd¢ Hana dapresoud, uncut blunt, lntorotbltal
upamc flat, mouzn tammlnal, ape: Ja slightly
lsaqar. vapor curtain ef the Maud grunulu. Shalhml
lmleolate madlm groan on hand, toachimg upto hind
bower M” away axeclpltnl promos not ..roach1m; to

D3631 90$ Of QQJIQIQ F00! Qfllli Of bflIb0;Ic
saéaalltarw machaa and at 1-mlvic fin, mmdlbulary
reaches middle of raectural fl..n, m-emtal Nachos tltghtly
mum £31.11 awning mg: natal roaches to the praaporclou
A%%-$2.11 rmqra an first arch {1»..-12) 4 (I33-36) 0 43¢-48¢

vi11if¢:&'m: uqzn in wand in jaws, narrow crneontic bard
of tneth in palate. flares! amino aerratod pontorlorly,

;>ac"t::»ta1 fplne str"~:m:;_; ami ymngomz with aerratizanl on
wG8$i£lG¥ margin, Qfififll £10 fQPHI5Q

giglgg-_: BM? un1f@>:m1y gray!-oh mum, undorciaa of Mad
and body dun white. Head black. Distal margin of
dorsal, anal, twwimral; cauflll and adipose {mo bleak»
vbatral fin lllqhtly yellowish. maxillary barbela black;
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: ;.&%a1ay Mshtpelaqe, an Lama, siiumatra,
31am, flaklatan, aangladeah and India: aunt and wont
¢G8lE8Q

' 3553 *"'°" 75° (WW W 55)
flambay, lufifl (93.0 am EL) Irlnady, IUB3 (85,fi mm EL)

wmme, 1165 (‘93.i3 mm 5%-L) ilambay, F, any Coll;

(mm) <J~r<*=¢=» 194°)
?1#!@ 16¢?

a|m% J"='¢flm IBM» 338
1-"ww 1¢?'"1= 45¢»; worn. Him 19»
(mafia) M"r~'w» 1953' M41

Mara, 1976: 93¢

Qgg5;§g3§g3p waned on une amaclmem, ?$»0=mm 5L (95;u

§l&11ifi' 9* 1: 7! 1% ‘Pi 9» 10 5! V3 6! Ci 93»

fiqdy measurements expreaaau in wareent of standard
length: gwaatcnt body depth 21,33; hon length 25.33;
anout to Q fin arigin 37.33; uncut to fitness fin erlgln
5u,&&; snout to A fin origin 68.6; snout to poctotll
fin origin 23.33; anaut ta polvlc fin origin 47¢99;
have Q fin 16,66; been A fin 1£,6fi; p@1v1¢ fin length
14¢66; aaraal cpine length 1l.33; poctaral amine length
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11¢66;bnrb010a@ma:111ary 17.33; mnndibulary 35,99;

m@nta123.33; nasal 17.9; toast depth at caudal
pflfitmfilfl 115990

iln percent of head length: snout length 42¢10;
esbiz dlnter 26.31;L10aat wmdth of lntoroxbital space
39.47.

fiody alaaqato; caudal puéuncli lotirnlly UI11
¢apre0HOd¢ Haad dnprwnsud, uncut rountd; latnrorbttll
apaca slightly cancave. math terminal, upor jl
aliqtly longer» Upper lUIf80O at head l&00€h;=Dld1lfl
gronvu mat reaching aw occipital pruc00l¢ flccipltnl
pram!!! nut rea¢*\1:u; to banal bone of dorial. Four
pairs of bushels. maxillary raacnlnp to mlddla of anal
fin, mamfiibulary ruaehinq ts miduia of the iatnrtpaca

betwoenipactwral ad pelvic fin ertgln. mental mlrbol
reaching is pastnrter ana Of pectoral fin, nasal touching
ta §us§ behind eye. $111 reacts an first arch 9 + 33 n
49¢ Vlllifarm tauth in band in Jaws, ¢rll6Intl8 patch
on palate. Duran; spins sarrntod ooatriorly la it:
distal half; pactmral nwine strong ad pugont,
cnrratod poateriorlyg flaudal fin fa:3o¢,

§§1ggg3\filuy1:h groan aaave, dull white below; mead
slightly blackish, A prumiaont dart sand along the
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gga um Q1‘ km bady, ending: in the caudal peduncle
with a black blatcm, iiisizal half af dorsal md
fin: black. Caudal fin ciuakv. inner flan colnutlolso
maxillary barmla brown.

: 1<~:mharaahtm, Cauvory river, Foona,
Fiatna .1131, flanan, myanad, mlabnr and mu from
vQfl5IflId llkfig

mum (valencionrmta 1819)
PIBQO 1513

valona Lennon, 1839: 424,
flay, 1878: 446; ‘tiara, 1941: 238;
Mvww» 19531  W-rr¢»

l 99¢
1 saamci on 25 agwclm-emu z'aw,.;.!.rx;3 tn alto
72¢@.413w m fir. (94,a.~144¢§§  TL}.

jimmmgp in 1,70 A. 11--13; P‘. in; v, 0; cs. 22¢.

findy meaauramenta axpreasnd in percent at
standard length: 1:;4-eaten, body damn 22,94-25.38

(1% an 24¢9*;2:)) head length 23.86-26.66 (:11 a 24,93);

Inout ta U I11 origin  (M. cu 374.83); lnoufl
to adlpoan fin <->:s.~1»;1n 67,10-»7l|l1 (is-1 u 69.151); unaut

tsa A fin or1i;ln <*38¢96-72,47 (;;-‘>2 an 7$i“)‘ smut to
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poatoral fin origin 22,ll~25.78 (M a 23.84); snout
to pelvlé fin origin 48.21~52,28 (M a 50.56); bllfl
U fln l3.52~l6.36 (M = 15,50); base A flu 12,49
14,4l (M I 13,46); pelvic fin lonqth 14¢6O~l7.36
(M = 16.10); dorsal spine length l3.76~l7¢3O (M u

12.45); poctoial spine length 15.29-17.30 (M n £6.72);
barbelal maxillary 72.84-78.35 (M n 72.76); mandibular?
26.31-a7.a4 (m . 34,06); mental 16.23-21.59 (N - 19.50);
nasal l3.l9~21,83 (M=w 16,80); least depth of caudal
peduncle 9.l9~1l-45 (fi n 11.09).

In percent of head length: snout length
35.00~41.66 (m n 39.03); orbit dlamtor 23,72~28.57
(M n 25q93)§ least width of interorbltal apace 30.00.
34,73 (M.u 32.29).

Body elongate, caudal peduncle laterally well
cempresaedl Head Q11jht1Y depressed, snout blunt,
lntarorbital space flat, mouth terminal, upber Jaw
slightly longer. ucclpltal reqion rather concavI¢
Uppir surface of the head not smooth, median
longltualnal groove reaching to occlp1tal.proca0a.
Uaclpltal pracess reaching to basal bane of dorsal.
Four pairs of barbeluq maxillary reaching to mlddlo
of anal, mandlbulary reaching to pelvic fln end, mental
reaching to qlll openlng and nasal slightly behind eye.
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6111 takers on fleet arch (5~6) + (18-Qu) a 93-26,
Vllllfonm tooth in band in Jana; continuous ctwlcoatlc
band in palate. Hormel anlno pungent, three distinct
nutrition: on the distal aterior marsta, throo fuurth
of tn nattorier margin wall ao:ratod¢ Cuudal fin
ferhdg

Qua: ilpgmar girirfiflli bxawnllh uvlith qoldoa yellow
rtflaeetlwsz, ventral Mollie and undnroldn dull Ihltfio
bporele ana nape with goldnn ysllcw colour in fresh
con1t1on¢ Qaudal peduncle oilvary. % black snot at
the comanenmoat of dorsal fin, its tin blag: and?
author black atnwak aluni ins middle poztian. Caudal
paatoral and polvic fins yellowish. Adipose dntill black:
alatal half of anal fin black.

Qggjggggggggg Umimbahero, aiabar and flaw frem vbmnanae
lake»

Javarms, 1955
!

§gg§Qgg;g§,6avarm, 1955: 961.

- ww=w>1¢
mww (i*w"-Mr)

me; fiilara, awe: m.
11%?» wwr 2vi»1»

FIG“ 1.504

**"*\'=h¢r¢ 1864' $60 Javn'm- 19511
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\

=1I>m w?@= 4430 ibw and I-an
19418 Q54;

Jwuw. 1955' 261$
; ifsagad my 12 Bpfietlmina rani;1n>;§ in 01:0mm   filfl
flu ggwg: :3. £,6; I» $26-29; P. 1,5; V. 6; 6- 24¢

muurmoazs exprnud in pox;-cunt. of
|taz¢.iard &lm¢;;.th: greatest body dflmh 26.34-31.35 (*?-<3 1'

$18.76); Mad langth 27.98-31;;.67 (mi an 29.67); smut to

L}  til‘!-~i31fI  (:1-"i II  Qnfiilt 1° $119089
fin fl1‘L31I\ BK;-.39-34,-ii? (5% In B1-59)! snout to A Mn

ma-1¢*;,1n 63.39-Ma‘! ($1: a 54.59); anew to poctetal fin

oriizin 24,25»-28.12 (ui 0 26.53}; snout to gmlvlc fin
0ri.,31n 51.5*=;>-5~4»6~»  u *53.B;+3); ban .2 fin 9,84-1u.65

(.~'~@1 an 9.67); base A fin 24,26-96.54 (ix; a 95.37); 901111:

fin lanzth 11,11-13,43  n 1£,7@.;}; daraal $521.96’ lesxgth
14¢.-i1-17.79i ;§*.% a 16.5%)! metoral wine Lemtla 16.99

19.82 (51% an 1a.:.~ss); bazbelar maxillary 15,33-19.91

(M In 1£5¢24)A| ma:1%A.;1b-ulaty 14,64--17¢4-2‘:  I 16.89))

mmztfll 9.81»-14.91 M n 11.44); nasal 1l¢£#f5-15.;28 (Pa an

13.193; leaat depth at caudal poduncle 1u.69~11¢46
II 11:11“

In pqruenu of hoad langahl uncut langah
3:?-.46-41.17  n 39.%)§ mam. diam tar 16.1?-18¢ 1%‘!
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{:=1a 17135); lanai width of intarotbital spam
52qX7~6li¢36 (rs; I 54.35);

may elongate and latezrally cmnpreaaed. zhadn
well aopweaaua afld granulated an annex surface.
murormlaal lpace brow a.;m f1ai~., s‘~>ii)a.sth tannin“

and traapvczea, u;;:mzr jaw n11,_;hc%1y largom Cleft.
of mouminut !'G9¢h.ll1:;; ta anterior margin of n~y0¢

&.-‘mallow Innqttudtnal wdlan qroow on mad, reaching

aa hinfi harder of e¢e. Qfitlfiltfll process raachia; to
basal bone 0! damsel. Four pitta of barbtls‘, none of
them longer than heed. 43111 raknn an first arch
€1'2-13) 4+ ($0-31) -I 41*’-44. vzzzxrm teeth in jam,
in nazsraw aubcmsaontlc traraavoru band across tho

palate. 16?-‘octets! aptm strongar man dermal, dantlcullt‘-06
paaterimfllyb iaudal fin forked.

Q 13% Q gs fled? un1f»;m;w1%§r" ézohiaa yallm-.1, baak with alight
greenish tlnqa. dell; fiuli white. Moad ausky black
with @;@1<1¢n yelluw mile: &.1>.ma-  ~iat1nM. aural black
bin?-Qh bemnd aha painted opercular mar ;1n, Banal fin
black 1:‘: i.%:.a distal zzzargtsz. Caudal fin yellowish, an»
azw iii; blackish. ilp of anal fin ftln-god with bitch.
swoctoral fin dusk»; black, :>;*a1v1c fin ~,reH.ow1lh.

fstrtctly e-Mimic Ln am rivers of Central
eilrala am! new from aou,hc1n moo: raglan of Vnmaanld lake;
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I ~1-$1 -4:2. we <114.@¢ mm »s.>
Cana:a,1F,Dny $011»

ggggggggflp gg;gg3;g;,havo wiry quad zoouublantnl
with the members of tn genus figggflggggggg, which la
very ondamic in Jana lam uhtna. Qrtnr to any eroattun
of tho wanna flQ§QQQg;ul, this innate: was placed undo:

Meeker Lmnthow, 1964; may, 1865; Jagzara,
NM), mars am not Qnamlnad any special of the gamut

£jgQQgQg4;Q;_!rom anpan and fihlna and Q0 h £1976) had
Qrtenoouulv aynoniaed  under the igwnun
(.Jai,raram, personal ccmnunication).

2 Q ‘Q £3.  iggfli Z 1.-ii  Ta. I    .  5 ;...-5 Q;-mg

* ‘W3? @1°“-"W5 am‘
aamprauom iiem wall dopssouoci, cavemen with akin.
érieuth tormini »~icm'~:'i-la wlda a<;=srh Villlfarm teeth

la jaws a3¢ woman, Jaually two paira of barbe1a¢
Adlsace <w;~.»1 fin amonz. saszllaa waant. 1.at0ra1
line completo. Jcrlfil tin nroaaat or abuonu- Anal fin
l0ng' nearly zaachea uptc aaudal fin origin. @111
membrane {rte from isthmus. fiaudll fin doaply forked.

{..1t0r&f..ur$ ru=;;s.rd£m__2 the tlxanomic flvillon cf

this gmup nf fishes are scanty. M pmaant Laval tho:-0
is the cacczxbrrczxcw of 3 ;3m"':0!'a in Lndiaa waters. the

Lmncric a%*:»a::.u§ of  Meeker have explained by
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More (IQ36) and alau aumqeated that it has nrlorlty
avg? 31L cstfigr nmmg nrfinoaea, Amara La anly a single
amaclaa M!'i'-$93.‘  1:: I-A-wdta (way, 1879; mars, H76),
way (1$78) described 7 aneciaa unaor the genus

;ie:n11tan-%‘aach»=:rmn from India and webs:
anfi 60 3¢aufa:t {I913} listed 3 awvciee {rum 1fldfl—

Australian M'c!'1ipa1n;;:>. aiut J0'»'arm _(196&;¥b) oluctdatod

mat  L&¢£$p9<;i" mpplanta  hence it was
the format mama. mm: "wtamla '¢-mrka on the taxonomy
sf fishes? vi" the fanny i-illuride/a are thou» at Hora
£1936)’ fil5Ifl i197fi) fiflfi @8YBIa@ (‘977.. 1977b. l977§)I

"*3-1 -§ Q g?g;3g;~§

3111 rakara mare than 25; cleft of mouth roaches

far bshinq eye; muuth located balow the level of ago 1-;

anoonunnoflccooooanoc fifllégqg Jlfiflkfiig

@@111 rakes: lass than 15; aloft of manta

situated fkar batare Qgwi mouth Iocatad mauve or at

QHQ IIVQI 0f $2‘? eqoovoonononnoannoo  LIGQQUQQQ

§  $i3196Ki31‘, 15151

Eilfiflfiifil‘ g 1951 I 1981
-i:;*,:"0@:-8, 1938: 98.
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‘fine: genus  ta npmaented by u 010.310
a$ec1es in tha inalan rovlan.

1=,§;; g.,~¢g M13 {fichaetdez-, awn.)

Qlltl 1701

2“ “mm 3§_m__8chne1dar, IBM. I 378',

fi1;g;3§ QQQ§il_Hum11taa, 1&2?! 154;

;a1oeiwr, M46: 199.
g§;;gg;_§§gg aunthar, 13&4a 36; Day, 1818: 479:

£wb0.a“ awd ale aiowfott, 1913: :;'?w1; Hora and

miara, 1938: 33; Aunra, 195$: 4?; $1628; 19761 206:

~ L“ ‘  Hora mud ;1.§is;:"a, 1943: 1221;

waed an B specimens rangin: in 01:0

f-;,';1£ag&§l Q’;  /‘cg  5!! ii.  V0  C.

;.-.&@;T:i~y measurwmmts 8xp.?§'999Q-1'5 in ¥@~<a%;cea;"@ mf stanciard

lanqzhz gmaatest body fienih 15.73~19.7& £1 m 17¢§1)3

mm mnqtn $E1.6;1"*-2d.1i§ Li In 22.76); arwutz to U fin

0:1 51:1 2-6lQfi8U'2é3Q§3-..r*  1- 29,->11); mom; ta: A» fin er-:1 ;1n

§i9.~=.A-4‘2.£5$ {;"*"‘§ n 4<;,:E’.3); snout  moctorll fir: origin

22.¢5~fi3,?9 ii a fiE.79); snout ta walvic fin flrigin
35,@9~3fi.lu (_ a 35¢§9)§ sass 9 fin 1o6$n1o31 (A.n

1-71}! base A fin $4.54-62,2E>  an 59.15); he1%;M. bf 53
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T19 13n9uv15053 (Min 15¢3?); pocteral fin Length 1$g24~

14¢?-54 WI an 13.84); pelvic fin léngth 6.18-8,639 (5-A  7.3-3)

barbelu maxilla‘; 38.44-45,32 (#4 an 42ml); mandlbulnty
&@62~8.fi7 (m u 7,a9); least dnpth of caudal uoduaclo 3;91~
4467  O

in porcant 0! head lengxht inout length 37¢63~
41.17 (A - 39.¢3); arbli diameter 1%.75»13¢97 (m n 12,56)

least width of lntororbiaal inane 39.7w-41,55 (%‘- 4@,63)

-Bo-fly alazr-gaze; laterally mil mamorealtdq mad
slightly doprasad, inter orbital sale flat. 3nout
blunt. %aouth abliquo, aloft of mouth meaning behind

aye. fives caverod with akin. 2 pairo of bgrbels,
maxillary Tfl&ChlH1 behind anal tin 0:151": m*"31b"18IV
rIach1n@ behind the aleft of mouth. @111 takers on {trot
arch (5#6) + (17,;g) Q 22-25¢ “eluted teeth in bands in
jaws; in two pntchan in vomor. 50 totth on Q8lI$lo
Lateral line oxzeada uto caudal fin bane‘ Burial fin
small. spineless. Anal fin Ion»; not canfluent with
¢auua1 fin. Poeaoral fin with weak flexlhlo spine.
torratam internally. sauaai fin fsrkod, upper lobe long
ad raunfiud, lower lobe small anu painted.

kiranish brown above, du11*m1ta below, thud
slightly black. floroai, anal and caudal flan éuukyn
uthor fins colourless;

I

I
O
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raaxxma, Java, fiumatra, 5:-1 Lanna,
;>a¥:1s am: “¢hmu,;hout Lndim

= Ffil 1~==>=- 45¢’ (141-H M =3!-I
Calcutta, B312‘; (2€.;2;s..» ma £5-L) Mater? unkrmm, P". Jly C011;

gggaé Lififipfidfig IEQ3

§ggg§,La@0p@d0, 13£38 490

&%%;im11ton, 1822! 149»
énnakcr, mass: 211.
Vgsleaicer, 135:3: 27$.

Anal-. Mi Qanfluant with cawial; caudal lurked,
labflfl rounded; maulilary barbel teaching to anal orlaing
991v‘c ‘BY’ 8| anal F3?! §Mn59 0ooooououoooootoooocoonau

naou-nnoanqiocarmb  (‘31@¢h)'

(~%1w¢h. 119?)
Plato 11.2

i1<>=h- 1'?9'H 1?
Quag a.1un*;her, 1864: 45%| Bay, Ii.-37:3: 4165

imam: and :10 fieaufort, 1913: 2519; Laura, 1936: 35:1;
1

F59-T Bfi<4.'.I§ 51181“ fig

2*ms10r, 1937: 134; ;.'t;un:-0, 1956: 49;
misra, 1976: 189
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| Quad 1:1: 13 cpoctmno zmglng Ln 01:0
11:3»?-2u3.u mm st. (111.0-233.0 mm '11),

3;. 4' A0  4"?‘ I;  vi 5' C0 18¢
Badv maamneaanta expmu-ad in percent of ltandard

lengths jfifltfllt ébady dmfith 19.27-22.222 (£51: 91,31); head

length 19,411-21.79 (.1; an 1?£s.46)§ cnout to SJ fin o:1_;1.n

Slqiir?-33¢416  an 31.85)] Onowt: to A fin crlgln 33.33
36.74 M! n 35,23); smut to pectoral fin ornln 19.38»
22,22 M an 2a';;~,55)) Imaut to mlvic fin origin 28.78
35.46 (xi an 31.63); ham Q fin I;-f'¢97-1&5! M In 1'30); baa

A fin 29.9»-M.@;1 (.@>; ... 61.58); ho1;;m of u fin a.29-wiov
u 9.18)) pectoral fin length IQQ59-16;26 (M II 15.38);
pelvic fin Lanqggth $.12.-‘ms: (-‘L - mzso); barbelat '
muzuuy 29,11-a§=,&4 (;’4}i .. 31,43)! mandibular? 4.14-£1.69

(A 0 5,76); lent dogath of éauual ;>0dunc3.Q 5.33c5¢9a;!

(§§@r>.¢1). A

In pnrceniz M ham; 1*m<;:.%h: emu; length 35.29

4§.)¢€§;>il§  I  431"b1‘t dlmatcr   _
lent width mi’ lntarorbital space 44.44-514.85 (H. an 443.2u¢)

flied? %¢:~10n;;ate, latexall"; well. ccmmmued. ‘:-bad

a1ig??-atly impressed; "south o~%)11<~;@.a0; lam: Jw s11»%3at1y

langar than unmet Jaw; cleft. of amauzh far btfare aw.
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Eyas auucutaneaus. 2 pairs of bushels, maxillary noaly
roachaa upto anal fin orizln, mandlbulamy vnrv chart,
welehinq just behind poauorbitai margin. 5111 tahltl an
first web 3 -0- (8-*9) an It-12, Villiform tnth in band:
in Jawn,ova1 patches in vuer, to tooth on palate.
Latiral line extends unto aawdal bait. UOIIOI fin
0p1n@1oa|¢ Anal fin long, not canfluent with aludal fla
P@ctorn12f1n wluh a atruna apiae, lnornally an wall an
poatariurlv serrated. Gauaal fla forked, label rounded;

Qglgggg Body brawnieh abuvo with aoldon Iiflnctton, Ihlti
beluw. ¢perc1$ yellowish» aoad aliafitly b1nck1Qh¢
florsal fin vary @1ack¢ Uaudal anal and pecteral fins
duaky b1$@k, fiwlvic fin ;e11ow1ah¢ fiasillary bathe!
brown. A blaak uV8£ ahauluer spot befiind the upwa:
aasfiorimfl angle af the amfitcluq

Qgggggggiiggs Ind0~Auszra1ian flrcfiipelaqo, Thailand
inaludln 3ri hanks and Inmia (hujarat, Aaharastta,
Samara and Kara1a)¢

' 15$ ~>~ 48%~»* (338-<11 W 31-)
Canara, F@ way Gall.

2.4. .14. M ;,; gm 1 11%;; <;&‘*~  g :*¢;g§V;""5 i §‘%1;g~a=*,

* fi~>¢@' @1@"~1m- M"==1<>r1v
nil camproonod. bad dopzasaod, dorsal ad lateral pitta
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eavored with oaaeous plates. flecoosorv reaptrazory
arqan pr¢aew;, extend» upto canal region» ioottiln
wide aart, antorlar tubular, paatario: silt Ilia»
»"*=_:‘=m1t.2\ wmanax. ‘lilltfom Math in mm m Jan, an

patches in vumer- Paar pairs of barbola. hdtnoa dorsal
fizz amm:.. Scales ammmt. natural lino cmnpletm
fiarlal fin aplneleua, fiactaral fin wiah a siren; spins.
Anal Lon; ana reaches upte caudafi fin, aelvlc fin wiah
6 rays. -24.11 mmbrmw {me frma is time. Caudal. {tn
1‘<;)%ifl§33¢g

$5? (1375) daccrlhwd fiwm nnficloa of fishes of this

family “agar ghe genus §ggg§g;ggggg,uuv1o: aaa
%V818!1-Ciiflrfififl f1‘%-*3.j'# Iizciim H¢3"2’8 {I-93$) 3-'3;_'~iQfI1f ggyflgwgfl

the hlfitary nf Qmmawclatura sf th@ nouns flllfllflflllllfiil
%u11er by eluatdatinq it's priority aver aihnr propotad
namaa anfi 1&0 exalalnwd the desirability of the flay
Aetaeropna stidaa far accmm$0&at£ng this grouw of

uafifishea. fiubsequent works an the survey ranartl and
tnaoammicah stumiaa on this family wge ahoae ef ora and
Mist! {193fl) and fliers (19?$).

The flmilg Hwtorapnauatidao is reprenentod by a

Qinale genu§ in Inaian reg1¢n
\

7a,:;f3Mi;€¢?F *“11'Yv 1539

iwler» 1%? # 243
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§ggg;,m*_% Gavin: and Valenelennea, m4@.,~:s 3-119,

ifowler, 1937: .133.

mat ft": 210$ ¢an£1uont wish Gandhi fin; 603911 fin

“la” 5 raV“ .931 fin W15“ 6“'§5 T8?O oonooqonooooaouooon(M'=¢M
<*11~==*=- 1794)
?1ltQ 1753

_§'»_Q_g_;~_g_g _f_Q_u_u_u-_ moan, 1794: 46¢

Eianlltaa, 1821?: 147; maths: 1864: 50.
§g§gg§;g@ggg§,igg§1;L§,éunthex, lfifids 51; nay, 187$: 436.

g3§g;ggm§g@§g3_£3;5;L§;’iwrg, 193$: 2&2; More and filaru,
193$: 23; iunro, 1955: fiu; fllsra, 1976! 135.

xi-aaeed ¢:=n 1:41 saectmena :a:1,*;1m; in size
37uQfl34§QQ m 3L {?3QUfl27QqU mm TL);

Em   in  aV...~,=>ew  Lu": *»'- in  1%»
ziiody measurements expressed in porcam. cf the

stmdar-:%i longthl _..*‘I.‘9B‘l0If- body Glpth 15¢95'5~19¢=...r7 (+53 II

11.26); rwtfm langth 16.35-2»A.11 M -» w.1':n snmat ta
fin ='Jr1g3it'l 31.43-35.71 (*1. a 33.u6); snout to A fin
oxiigin 37.4%-dfiqfil (4-V/~. an 39.48); snout to met-aral flu

or1_;!.n 15.91-153.211 (ax u 17,49); snout 2.» pelvic fin
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91131:: 31.94-34,29 (:4-*. an 33.€:9); but {J fin 4.48-614.12

(13% 1- 5.59); base A tin 571,41;-6-::~,91 (:16 a 55.9w); hotqht

of u fin 11.u2-14,81 (m=n 13.u2); pactoral 0§1n lnngth
9.38-l2.&3 (A a 10.76); pelvic fin lanath 9.09-11¢11
(12% In 9.98); barbala: maatilary 35.22-46.39 (za n 41.21)!

mandibulary 28.16-38.m7 (m~n 33.2u); mental 22.79-3»u2

(m u 27.91); nasal 24.43-32,11 (m.. 97,95); least dopth
of caudal nreduncle 4.83-6.32 ($7.5 an 5.73).

In puvarem-1 *1 0%’ head 1.00921‘! 2 snout langth 35,55-412.45
{ a 4~..;;.94$§ <2:-bit ciime-ta: M39-19.19 (vi In 17a86); lent
U111‘?! Of 1fl§O1.“OI’B1€B1 3F3l€8 49Q99_57Q57 ‘.5’?! I §3q73}Q

fiody a1o:'1:;ate, lateral? well. m:::wrau0d¢ §~U9(3
will flnprolnech latcrorbital mam flat md btoldn
linout raundam =%"fiout'1 u-a=1eversa¢ 4 {@811-'8 of barbola;

maxillary {caching behind anal. fin oriuin, mandnsulary
“aching "id, middle of pelvic fin, merxtal nearly manning
to pelvic fin origin, aaaal roachin; unto juct in front
of dnrcal Mn m:'i@;_;ln. will rakara cm first arch (5-4:) +
(24-'26) u 2&9-33. Villifom twth in band Ln java, tn
we pyrifom patches In wuum'¢ vie teeth on palatc.
Lataral 11Ae extoada ante caudal fin bane. dorsal fin
lplneleao, Anal flu Lana; not eonfluont with caudal fin.
Pectoral fin with a strong amino; serrated behind.
Casual fin rounded»
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Qjhggs Body unflfczrmlv dart! bmm. unriomldo dull white.
Anal and caudal fins very blackish; fiotual; ventral and
pectoral fins ducky black. narbolc black; Juvnalloa
reddish brawn.

ggggggggggggg Thailand, flat Lanka, Bunrladosh, M0931 mun
Iflfillu

i ~51 IM- M» ¢¢=- ‘I M 9
w:mr.~ ma ma 1¢:5¢u m zen.) auma, mp. cat... 145 (lszms an

3L) filrqul (Earns), F, Day C011,

Q;-‘Q   I
* 1*»-fiv @1°"@°='» P*""*1°"Y
compr¢0soa.\ Hna deprullud, covernd with bony ihtcldu
Mouth inforior, anojz not ptntod. iastrtll close
together, otparatad by the flaw like attuctun of the
poatortcr nustril. Inath on palate conical, villlform,
Qxanular or lbllfitu Jaw teeth are fine and in bands or

patcl'\0a¢ ';.;:=n\e ta three pal:-a of irmrrmla. milpase dorsal
fin pre0on%,' Sales ab0ent- Lateral line aompleto.
vuraal fin chart with a titrated pungent spine and 1 rava
?0cto:a1 with oarrgtod pun}0n£ uptne¢ Pelvic fin with
6 rays. Cnudal tin ferked¢

Th correct namancllturfl of this fully 10 still
in confuaton. fiume auahora (Weber ad do fiaaufarm, 1913;
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Eiaxdunbox-'3? 1936; Flume: mqi Whltihcad, 1974) llild
Atlldan mi:  anal atherl (ilhmdm 19$3; 3-manta; 1955;
ma:-a, 1962, 197$; ‘ralwnr, 19710) qmmyod Tachyaurldu

siomwr, Jayaram md ilnauu (1,9‘78b)
reviewed the histary of the nemnclatun at aha fully
and fimnl at’ this group sf catflahcs and nlucldatod that
the fauily nmm Milan and the puma am:
Lacepade we walla baud on the law at parlorlty.
imyloganattcally, firiidm has been camidcrcd A0 advlneid
(finemooa 3,1 51,, 19%) but some evolutionary bloloqlota
have agcvinrad (firinivaoaehnr, 1958) that may are primitive
and mt amelallzed.

i

The fiuwswmical studies an this graugrs of Sllurold
fishes M’ m»»:.s*,1a was initiated by :dunU.t%on~%3\.|chmm (1%?)

who rewarded 6 agrmcies ef fish“, which are now retorahln
to the mmtiv M-11dau¢ my (1878) reported 23 specie:

umiar mg gem!!! gflm fmm Imzzian watnth In aédltian
to the 29 0 ‘ ales uf fisfima of hm genus  llotud
by %*?0b¢1* mmaaia i$eaufo1"c H.913), iiardmwor (1936)

cbncrlmd one new opiate: and um run Ipoclu frm
tm Indo-Auutrallm Mahlpalaqa,  on aha pattern of
pllatlm Math bands Chandy (1953) pnpamd the rnonlnioun
key for "fachyourld fishes of lama and also catalogued
thma It 1.511» Calcutta fiubaeqnaeatly, malts (1962; 1.976);
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Talwar (J~.9'!1a, 1.976), Jayaram and sihanrn (19781; 1978b)

and mmtfl and Jayaram (1979) cantributod much to thu
tasoncwryrof I'l¢hysur1d flshos sf 1n.*;%i.a by which the

syaammaila pnnttlon af moat of the little known fishes
wre explained. At p:@aent level thorn 10 the occurroneo
of 5 genera under the family hrlldae and 22 apnctno undo:
the qomll  in Indian nature»

.4‘Sn.‘L£&

Three pairs of fleshy barbelol I-vapor Jul 1011,3141’

than loin: jaw; ~:i11ifo:m ewtn in bands in tho Jul;
Pllitfi t°@$h9d Qooooaoanuoooaooooioooaonooouoruoonnnanoc

qoonnoqonqqfoca  LI@Q§3U'dQ0

Lacwedn, 1>3;;¢3
Immflga L&G@pQd6| 18433: 15%;»

3/alonalennem 184w! 93
g-_.a;va1@nn1annos, 1&4<:;n 53

;3a1iekeI*; 1853: 61¢
yaleelwr, 1863: 91¢
.; ! l

*#!u111az:~,' barflol mashing unto poem:-01 origin;

anon length 36.5-42,=..»>i in ML; palotlm tenth <;;:a;;\u1n:
and globular in longitudinal lam1t:lan,u1ar patches on
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elthar 0160, separated from the pr@max1£.1ar',¢ %i.wad af

teeth by aa §j13t-3$"t$@ equal ti» trw width A p1"9mal!111I.l‘y

mama; nramaxillary band of ta-Mn 4 ttmas an long; It

%w:~ad; median 1on;1wd1¢ma1 4.-groove an mad um. ranching

baii Qt 9¢¢iD1¥31 P999993 0cocoonouoocuooouoaoooncnono

~---------~   <%"M*=~'1'@>
fiarhala short, not raauhin; behind eye; snout

imaqm 4*£‘%.$-47.4.,-:». in 4&4 palatlne teeth villlform, In

one oval patches cw e.»1ther awe, Mparatud from
§§1‘OmiIi..11G1‘y ’::>a»:1~;.! of Moth by -a diatawe of twice af its

1en<;¥:.h; median 1ow;1tudma1 zroove cm head r¢l:h1n-2: D800

of @¢¢1fli¢@1 §Ifi¢90B ...~»..-¢--.»--..¢...-..........--¢
<‘=’£11@@fl¢1w\@~>

lamumn ii“hw1§>¢-=*=i- 17911’?
18}; 1

L

\

1‘h=mw=@s- 11% 31
.~f**.;§,gg  iiiciw-:@r¢ia¢a-n, 1f=~.§44: 14:4; >¢unk,har; L564: 1&9;

may, 1373: 4&3; ~a§, lfilfia Zéd.

fiiga ;:#e»&;vex' arid dfl %m%a¢.¢fm:t, 1"3l.3l 2340
Zggg »;gg%:,"1._;-es  Ewvrlor, 1941: 75?; .@:'L,nrs, 1955: 53;

insra, £976: 45; lawman ma; mamas, 197:3: 48¢

:3aIm‘i on :25 ar>a¢1men-a ram1n,4 in size
ggiggé-§"‘1E0:7gi_..? ';'.;'i§“@3 -1.5!,‘  {H15
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gm  .1. 1,73 £4, 1'1.-us; zu :2, 1&.;; v. 6; -.52. flea.
\

l

Bum? maamurwmanta expressed on parcwnt of ntanditd

lmwthc .;;\u-aawat may *.:cm'.h 21.15-25,73 (:1. n 23.65); hold

length 26@d&-fiigfll 1m»m 93,33); snout to B fin ertgln

35,39-39,@9 (1 n~33.3&)§ snwut to adlmoao fin a:1g1n%
72.79~77,77 (% a 75¢U7)I uncut to ¢ fin origin 66.8$~?2.3?
== Yiénfil; snout my pacmral an origin 25.90-29.4e
n 2?¢1ir_.¢]| uncut. ta: figjwig £1.-1 9:1 "gin 52.?*'JJ-5'T.i35 (M an

54.91); bane 9 fin 9¢9%~13¢31 (%.- 1;¢92)| halo A fin
14.3fi~&7¢fi1 {R a 15.7%); pwlvia fin laajth 14.5%-2u.u4

{£22 1| 15,19); dorsal. _s::>1ne 1engt*z 17¢3;,-$@1L.%-3:3 (M an 19.99);

pectoral aplnn length 16.b4»19.49 (%;, 13‘5g); bcrbelql

maxi11a:1 2&.7fi-3E,;5 ii Q £7.16); manuxhularq 14¢52~21»69(m -» 13.2%); mrz1*a;a1 11.11-14.25: Q.  GI 11.a'>5); lent depth

of caudal §‘)9dun¢10 5.26-$.79  an %$.1L?).

In pfircwnt sf haad length: annut length 36.36~4Q.22
U 41.15%}; orbit dim-mwr 1‘3,6Q-29,51  an 18.48); but
width of‘1nte:or§iaa1 space 4&.66~$Q.45 (3 a 51.2%).

3ady elongate, caudal nedunclo latatullv I011
command. Head ciapreaaed, ennui; reunaad. liiicuth
811%! £1‘! 1flfO3?1€.“JI’c  Qhifll-iii gra.n"u.1ato ’~'~‘sld1&fl

10&g1%ué1n81 qraovw on head, nsa xnachlng buno of ecclpltal

mucosa. Qccipltal aroceaa mmled, 1oni;u* than wider at
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its baa; :.*0acI\i.n-1; to the '9' shaped haul ham of
do!-'01. Three pairs of ha:-halt, auiiluy tilchlngz
he peetaral mrigtn, mandibulary awning ta gill owning
am! tho mnflal barbs! ttill aha:-tut. mill takorl on

L

tint arch (5-6) + Cm-11) n 15-17. Pdlaiiae tooth in
two QI§!$,§218i‘lFJ@11lt notches on eithor aide, lunqor than

undo, lomltudlnal and modlallv parallel. The max.-lot
tooth of palate granular, posterior globulu-.
Ptmnaztllarv teeth villifutm, 4 times as Loni; II wldn;
“pasted fmm the palatina by a aiataacc equal. to it:
width. Ho:-0&1 and pectoral wines strong» and punqont,
serrated nntesrlorly and paazorlorlyg first dons! :09
lllnlnteiuln kltaudal {Ln lurked.

mortal profile %;:‘YtQh blue with blue I-Qllactiom
Ventril. tlltofllfl dull mite, Caudal pedur1clc'0L1v0:'y¢

{lotus}. £149 dusky, aloawgated ta»; black. Gaudal fin pull
yellowing; dlaizal forked mar%;&n black. Natural fin
a=;:oh;;. final Ha yellowish. Adipose d~‘>.raa1 fin with 0
black sport. iwlvic fin flesh calouzo-d»

\\ .
'%iQn~_;kon;;, rormoaa, £1-may, Canton, Chlnl;
Jamn, Pakistan, ;3an~;1adoah, mama, 3:1 Lana and In<;;il&l
botlsraaat amzi west mast»

1 Z51 Non 491 (lbhfi mm $-U
ésalamr, 1115/1 (148.62 mm 3!.) Rmrxoon, F. may C911.
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“mafia {aichardconl in answer! to b0 l
avmmm at L. iggu. $4: named my‘: matnrlaln
of 3;.  ac 2.22.1. Calcutta and mam um: an
aqua well with the mncripuoa of 1.
Lemma (I963) dqgggflygd ma m0rpho1ogy of mo ikull of

1,. 1co11aeMd fraca Cochin araa.

%mm (V¢1""¢1I‘»fl¢a, am)
P18?-O 1312

valonolonma, 164m 62; Day, 1878: 461
I_u¥;y_5_g;”_ 1_Q@§_§_§§_g|_ Chandky, 1953! 12; I1-tunro. 19550 53]

‘zmra, 1976: 653; Jayaram and uhanzo, 1978: 4&3.

ssuqud on 25 smocbmna ranénnk; 1:1 01.20
mm 3L {B3g5QMI255gi.1 MB TY.-_)Q

-L3;  Aq  pg 1'  V;  Cg 28u~3*f‘».
=:3o<:t!y maaurmmnta 9R§i>t0$80ui in gaercom. of atandard

length: qfieatast hady aepzh 19.§§-23.3 zfi = 22.12); head
i

a

lrangth 29d41v34,;L;>6 §»@ - a1.a¢.;i); uncut  :2 Ha O31-iih

39.33--44.1.4 (M a 41.M); smut to adlpole fin origin
'73¢1.3-£79.56  as 76;2W.); uncut. fin A fin origin 69¢33-I»

76.34 5.-“fa u ?2,4<;); snout to pectoral fin origin 27.14
33.53 {F3 II‘ 31.;¢85}) Imaut ta pelvic fin c::~1wi;$n 54,';'?8q59.28

I 56.86); ban u fin 9.45-11.097 (2 n 1u¢32); Man A
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fln 11.1:qL1a.=2f;  - 13.13); M21716 rm langth m.oe-m.ea
(94 an 16,44); dona.1 wlne length 19.9%;-622,12 (5% a $2.99);

pectoral M1139 length 16.66-19.16 (:3 - 11.“); barbell:
maxillary 12.oa-11.96 (iv: - 13.912 1; mamllbullar s.aa-w.a4

an {M78}; mental 5,34-9.33 (M In 7.59); least dam-h of

caudal pgmnclo 1.l4-a¢3.f313  n 7.139).

In lparwmz of Mad length! ancut length 42.32:
47.».:5 (av; m 45.23}; ambit. eilamtoz lsa-.15-23.91 (4% Q H.121;

lent width cf lnterotblml a;i:>eca 32.&»;:-"i9¢2l {;*i.#; 0 35.92),

;3o“sii;r elamate; caudal mdmwle laterally wll
ammareaaod. mm slightly deprolltdg Qlwut ilcngat-Dd;
math slightly infer-lest, Heed ahlold Xlgrmulu. rudlm
lon,_,;li;u<ilz1al lax-0-aye an Mad rather wlfie, ranching ban 0!
ocelpltalxproccoal wcclpltal prunes: koelcd, wide: aha
low, rmchins; to narrow basal bone of dorsal... ‘rune
pairs af‘ ma;-mm, not reachin hQhi€'\-"iii eve, -All rakua

an first finch (=5-9) 4- (14-15) -= $9.94, i'*alat:lna mathv.%.l1.lf-amz,» ln am; oval -;wtc%": on ember s5.¢;i@, nqual to om

dlmatolr and wldnfi separated from ouch 1-L.,:m!'sot by a

.a1¢~m¢¢ 2¢5 time: of its length. Pramuxllllty band of
teeth vllllfema, 5 Amen lea-g as broad, alnrmraft-ad by

palatlm mtxch by a am mace 2.5 times sf palatzme length.
mrlal andi;wct~@ral spines lttflng and pungantp wnatad
z@nt0rl=.;-:1; amzi zaaatqrlcatlyg flrat dmrnal ray fllllfinfifliulu
Caudal fln forked.
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@1935: zkaraal prafile bluiuh with silvery roilautton.
‘ventral profile silvery whim. uparcle and aaudal
peduncle iailvarw anaux margin at dorsal fin black;
iiaudal fin dusky, forked margin black; Poem:-a.l ind
anal find dunk?» Ventral fin flesh coloured.

-‘EI~I‘1 Lanna, malabar and Mleppey watt
of $out.horn mats am: nm~.~ from Vembanad lean.

\
I

1 1531 flan. fiat. 567 (145.0 mm fit);
(1§il‘#¢¢) rm: Sh); 491 (11*;;..u an $1.); 12$? (148.0 an 5!...)

Cmara, .23, .l.n<.iia, F. flay C0110

$1 31992}!  £73324 I
u2wiE.fi I  Q51‘ ,6.» 1%{§~‘"@:.
i‘§~;..h5s L:2Ai;:E.;~a 1 55; C.’ fI;'v@§‘§i;> i

9:4» 16. §‘$?g,~*;~§ 5,1 c g“'i’l‘"& “W .51“ g ;;.§§

1 flaw ~1w»;ar¢- ¢vl1m1¢=1
Adiposa d rant fin araaena. flea lizard like and usually

lca11y¢ nouth tenmlnal, oblique and large. Jlaft of
m<aua.h roaches tar -*~;>ay-:.mc3 e-yo‘. Teeth numroun, clnndtt

an Chirp,‘ ieeth aruleafl in palaté and t¢n;uI¢ Quudll
fin rumm

fi&Y(1B7$) 4.,¢:1b,¢ two opoctoa of £10300 of tho
genus  Valemzlnnneu from Indian avatar! anc: Mint
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and do Bnaufort (1913) tncludcd can mom cpeciac from

Sade-Mstraltm Archipelago; ?iorrn_m (1935) In hll
rev$.s1»:\n of Lizard Hanna of the Zmlo-Pacific" ate!

daaerzbodi flw omcios of 21110 genus and Mara (1.949,
1976) regaortosi three racial Irma India and adjacent

c<"=unt:f1-am. Flocémnr and wttemoad (.1974) lint-ed an
apoelu firm» aatam Indian (Jena and mate:-n Central.
Pacific. fiubbl Rae (£977) rqzmrtad 4 gnoaleg fmm
Indian waters. \~~sa-ma (Nan) recently conduct“ the
cyoimatia undies on Lizard fishes of fiono %~lovo
woman and d68¢z:i.?29d five species. Butt. (1973) auqmotnd
that wnédidm 10 the but namanelatum for the (daily
of Liana! Hahn but the am Synodomztda in found ta
be and in recent. lite:-aturn (Fiachm: am fihrltehaad,
2.974; ssroaramud, 1975)»

»;;.-um: rayo of pelvic fin almost. equal. to tuner

raw; dorsal 0:1 gin bah3.m:§ pelvic ariglng 0 dnuble bands

ilf QQGQ-H 01‘! Pblitij 680381 1'11’! ffilkiii -QQ-QQQIQQQQIQIIQIII

oocumuuanoaic  V81l!l81Il\l\QlQ

g   Valeacionnea, 1:549

~;-fl_;1g_q wlenotenma, 1349: 499.
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‘WM: and lower jma amoat equal; outnr bind
of palauna team in two mm ant-orierlv) ten dark
blotch“ along tha mm-line of body; dark dots on upper
imii of caudal and fi-4'8! 692051 283! ooononononoooooonoa

000000.000-000000   (a1¢h3l'¢'°n)0

llnflalmll. (R1<=hwr¢n<m¢ 1%!)
Plttfi 1901

Richardson, 1846: 138
Qgmg ~a|m.her, 1864: 40w wane: and

do ‘aoautorz, 1913: 141; Fowler. 1938: 70¢

1?“-iolnnan, 1-935: 131; ma:~a, 1949: 429,
19761 296; $ubba flao, 1964: 265; Fischer and
m1tah¢aad, 1974.

;3aaed on ma apectzaen, 133“; am 52..
(lbfm, a'm?'l'L}.

fl_1&§],g_| é). 12; 4% 11; 54°. 14; V. 9; C. 20¢

zniaasurfimants exprezmed in gwx-neat. =:>f
standard wngth: ;matest  depth 14¢-M; head lanqth
34.43; snout to 13 fin <>.:.~1;;:1n 4fi,48; moat to A fin orlqln

7'7.i.~6; luau‘-: ta pectoral fin origin 24.43; snout to
pelvic fin origin 38.34; ban  fin 12.03; baa A rm
6.39; nnfifiural fin langtn l2Q@3‘ pelvic fin lanath 1Z¢66;
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loaat depth of cau¢a1 peduncle 6.39.

I“ i3ll‘60l'|*£‘. of head lonaztha snout lmuqth 24.61;
omit diameter 1';‘:».8B; least width 0! lntorozbttul 090:0
21-53

Body oloaqated anc cylindrical. Hlad dopratlld.
anuut raunaed. &ouan ebllque, eloft of mouth oxtanlnq
far behind orbit. Adi;-"roan eyelid weodnt, M11 rlltirl
rudimentary. Latex-al 110$ c0m1:)1Q8O¢ Ptllfii £8 hlvim;

tun bandq of teeth; outer band in tau roam antar1or1y¢
vpaer and town: jaw urn havins numnroua minute fine tooth.
tlw inner raw is larger anai outcr row ll rather mllltr,
urtgin ow dorsal bohtna ventral. The rays of ventral Ila
nearly uflifarm. Qaudal tin forkod¢

@151: raural line team: 4?, in izrmave-we lattes 9‘
Seal“ airman: an over the body, head am cauaal fin

i

bane. -*\xM.1ary scale praoant on palate tin uh.
a

Qggggz ihviah brnwzx on um dmrsal pmfile, dull white
below; “Mn aziark blotcma along tn: midltnn of aha body.
$11: dark dot: on uppor Gd-130 at caudal fin and five dots on

\

x

|

flzat darn! ray. “mo distal halt’ of caudal and poctutal
fin! ¢uah1rn Polvic fin *,re11o\v1lho

;2n=;;§m;._"9.»r;: But and South ifdricn,  3&1, @012 af mm,
Zanzibar, szinganorc, Indonesia, cnma, Japan, Ptulltpplmn
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Marta wont ¢*+un.:-axle, $1-1 Luau, valzlotm and Indian
snot md Must. coasts“

flgin Eubba 5-aaa (1964) mdwlcrimd §,»
band on ah! 1n;@;u nwnhwr of amrtlmom callectnd item

Vlllkhapatnam; want avast of India and tho wruucnt
lmc1mon\a1,=rooa W011 with the show datérlptiom Bun-Ylni

4

md >._.s1aadr ‘Q4974; reported A19 tnvaalan at 51
into the iuvanr. %!.\aa1n¢

Si}? 2:3->.l-*.'-'§i I @~’1°kflfi\£-' -‘R-iii‘ i'§Z2$?T ERYZEII

11215 I 3AL’~é.1.:%° ER€@@-MGR;-*iIA
{$51 i.iE§’& R EN! F!-fibv‘Z'I:i=».é  {FL-Ris~$?:'i3

9 -4. 1?. F53 5'  0 gg %:\\;I,~§&":<g=.%¢ 'gi_.»_~  gag;-'5

4' '*Mv r~M~*» M“ brad
anzi daprepaad. ffinuth lawn, Jaws and mints» with
conical Heath. $7»-:@:>1@a -generally absent. :31n~;=1a lateral.

lime Tm dorsal fins; fltlt with 2-4 shart pungent
sr:>Lne?a¢ kioft dorsal mm anal fins with elonqgaaad bun

W.-lvic fm encaseci in thick shin, axmximx fin obtuuly
IQUTIQQQQ

it is well !m%k~;=\m ;.nar. Qnly mo species oi Toad

fishes 1i-mam. Irmian wawro (my, 1378; Beaufort and
3:1 1 1| W62; Manon, 196315; tiammumann  imam fin,
197w; auu¢n£na, 1981). A aingle aaociea 10 raprananted
LU  llkflu



an

A prominent taxman In ma pact-carat nil; gill
QOFQE Wiflh 3'4 salneay $111 Opfifilflg 13339 oonunnoooac

onuanuoaaououoo §flQj[§§Q§[§§§QQ,$mliho

msmfi Yflim IW
&~1"~- 1949' 4113

A tingle species of this genus ta amass fmm
India (imrmn, 1%-3b;% Hutchina, 19-<51).

Welmw-ma, mm
?1GtG~190§

valcnclennes. 1837: 4'74; Awmntmr,I851! 1590 _
1‘*@w~- 1~'?i>3= 10 ¥*"w11fl~

.3%a»}abhuahaaa:n am i-am’-18 am, 197m
339.

iiand am 1'7 specimens ranigiab; in aim

t in 111, 2&1; rs. 14--16; in 9'2; V. 1,2; 6. 16».

measurements axpmasod in percent of ntandard
length: gmatolr. btsfly depth 22,»a.~.;r.2*3¢12 M ll 25.46); Mad
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length 4¢.t3-44,33 (M u 42.ls); anoua to 3 tin origin

3fi¢18~39¢fl (min 37.35); snout to U2 fin urigln 4.83»
$3129 (M n 5u¢12}; Bneut to A fin owigifl 59¢35n64p75

(%10l6Q¢94)§ snout to p¢ct0ta1 fin origin 39.50-43.89
(M -u 41.13); anaut ta palvlc fin ar1=,:1n 29587-i-33¢91&‘ I I

(%1n 3.11); baa: 0 flu 7.31-1&.37 (fi»u 9¢81)l bane D2
fin 4Q‘98~4¢75 (n1n 44.47); bane A fin 27.38~82.46
(a1~ 30.fi3); pectaral fin length 2&.39-25.58 (m Q 23,70);
nelvlc fun lanqsh 19.$&-25.58 in a 21¢99); least dapmh
Of Qaudal wedun¢1e 9nB7~11n3? §fi a 1O¢8Q)q

In ircnnt of head 1anqth:~Qnout length 24@24
27.11 (£4 an 24.77); orbit diameter 1.7.72-93-68 (M I 1905);
least width of lntororbital sfinai 27,84-32.43 (M I 29¢56)

3Ziy robust, olangatad, @sster1orl! campteascd.Hlfld bro awn wwll depraltod¢ fimuth large, gapn sf

mauth slightly ob1£q¢a. Mina tip at maxilla raaahing
ta below kesterior margin sf eye. imtarosbtzal swans
broad ans flat» flsuoperaular margin with 3-4 spines.
WWQath.of tantaclot an dorsal Imrface of head and ch1fl¢

$111 rake#a rudimqnaary. flaiuted aonical tfiwth, aura
raw! in luwur jaw a alngle row in uwnur jaw and pllato.
Latoial line naarlv atzaight and tiaohtn; to cadam fin
bamvo Pufitoral fin rounded» Upnar poctqra! Ill! Hfifih Q
prminont faraman, Palvifl fin encased in I thick Okla.
Sandal fin obtuaolv tounuod»
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Q3333: ismwnion-black, 3-4 vertical bllfik emu bands
on 'mdy. Head dark brawn. Fins blackish»

fiea, Nrsian Juli, 8:1 Lanna Ind
‘éfilt $3081‘! of indllo

\

~
\

* 151 R» F 4?"/1‘ 48*-'¢-14@~~@> M
3L, 3 om») éfiaffws -<iulmm, Siswawore, ix. .é?¢’i=1¢»>-‘whiten 6011:

am a mm%.uT;~m@r mv .111
2 A;:~zaza1 m‘:-uavm
a at . ma .1. ;1r*¢,£¢;-a.'eA
sua ummaa 1 EKQCQETQZQEI

2» 4. m. §”[&:§ ;1._.x a ;| 3-gghg 33 9‘; 3 % ,3 5 §

I *i@<r>4v vlwaaw aw
c-;1i¢zd:1ca1. mm: jaw often ?:+1‘oi0:1~:§od late 0 nuk

tohort and triangular. mall teeth in jam.
34,11 :=:>%arn%'n:%aaa free from htwmuh iiicales ayclelda

£wstri1 in» a pit an 4'-9r;i.¢:r:: to aw, Lataral 1-am
l‘Ul'il'l1Flj3 dam m nwtural origin and than running; alonfi

the wmtrail. margin 0!‘ body. $11,, spines in flan; dorsal
ma anal flan paataxrmrl-,1 maced, pelvic: fin nmzomlnal
Wish 6 rayn. :;;ma/deal fin mflndfid; truncate or fotltom

uf J¢.%1a fismefi of the fmtly iiesraitamahldan,

my £1878, 3:389) roparted 13 amclua {tam Lmaian waters;
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wane: and do ncaufsrt (1???) doacribud 32 species from

1na~Auaara11an firchipelago; Smith (1949) listed 8
apaciea tram $auth Attica and Munro (xvaa) roported 6
species {rum art Lanka waters. Ina monmental
cantributloaa on indo~Pac1£1c halfueaka wire pttolntld
by Cbllutzo (1962, 196$, 1973, 197d, 197%) uhu cunduewld
0 aerial of revisions of the fiynantuqnathla ana ulna
dascribwu Ia many new species tram this area. Collette
and fiarmw £1978) daaarlbed 5 morn naw apcclaa of hnlfbanhu

from Indr:;‘>-%i@8t imcifie ma. Liam recently Fwrin Q3 Q,
£193) eunducted a firalimlwarv revialnn of the marina
halfboakp of fiha treuical Z1do~@Olt Pllflé 0:03 Ind IDO
dtapariatea existed in many species worn olalod. murup
89¢ $8mH¢1 (193@h) rm-dlsemverad the little kwnwn

hazfbcak ¥"f~mgra@2 Q 5“ ($1.) §_9$g_gg_g from Vcmemnad lain

and also presented a to-doaczlnttan sf ants apoelon.

,_ M E
1¢ flaaal sallla olongaaa e»¢ polntad, extending Hill

k

out at nasal foaaag cauual fin truncate; anal rays af
E38-IUD If-Yflfiilllfiflfl ooownnaclooouorlaoo

nasal papilla flmbrtato, rouafied or fin shaped,
i

C

mnstly aanfineu an the nasal fauna; éaudal fin umarqtnato,
at wall foraefig anal rays sf males not apociallaad .....¢2.
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2. Upper jaw large and dome shaped; 3111 rater!
on {iron arch 41-7;; tau daraally situated hrachea
of lateral Linus; u»v dioaanca much graatn: than Vhfl
dlotaneep prcsrbital without poazerlar branch; nasal
P391115 f~mbr1"9 00ooa00uo|¢09Il~ filflfififlflflilflfilfll,
FOW1¢$Q

upper ja flat or owl? Oliflhilf lf¢5°¢l 9111
r;kars an first arah 19-53; one dorsally alroctod branch
of lateral line; %-V mtstanea much less than V-C diaaanceg
preerbitnl with av withuua mas;er1ar branch; ulaal

papilla nounaad at fan shaped ..,....,....Aflggggngggggl
s11l¢

3Qa§iiPiaiaiH!:i111; 1353

111. law ‘"*'I8~.-< Q.‘ _ .  > I »|~_ 1 . _ 4' ,' "I ~ _ _-_.-~ . '-\ ..  2;.‘ ‘ ,. ._. ,.U, "I, \“ “"'

irianqular part cf uppar Ja bruader ahan 10n,;
anal fin wiah 8-% rays; bah and 6th anal rays of $8LO

grwaaly e§ungated ad madiftad; 5th an¢ $th damsel rays
Of mllfil QIQHEUEOQ uauoooocooocauoqoooonoaooo0000000100

----~--H mm W@1w¢1~M¢=>
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mm i"¢1~m=1~m\=v- 16“!
P1-8&0

Valcnclenma in Caviar and
Valonclonnea, 1546: 523; ?‘3l.¢9lwr, 1954: 498;

1$iJnt?'wr, 1866! 2'M; éilay, 1878! 517:

aagilby, 3913: 92; sabher and
<10 iiuaufort, 1921?; .*-ware; 1955: 73; Collotti,
1974: 95,

sand on 3 awaclmnn rmigiag: in sinmm   [B59 TL);
[figs :1. 11-12; A. B-=9; P. 8-9; V. 6; Q‘. 15¢

23o§\:1y m+:meu::umenta Olgiffilfifid in p>.".+rceM. M‘

standard hength: greatest bod; depzn 13¢65~14¢35 (@Lu

14¢p4); nwaa length 25.64~Q5.2& (A n 2fi¢91)§ 0998:

jfll imlgf-fir ?3.|.64-‘$134  n €:n~;»3.); u:;:;_.mz* Jew width 5.6%

édfi (#1; -» 6.<;.>2)5 Low: jaw 1<~_>@1,;=:.:\ 43.91.-4%.L2 (M u 44.43);

snout ta W fin ezlgin ?8,91~B»¢97 (%;u $m»24)§ lnout to

A fin orifiin $1.46-$2.56 (4 . §~,9q); anauz ta mecaaral
fin origin ?7,69~29;29 (m u 28.42); lnmut ta pelvic fin
O1‘l ;;1n 59q7l.¢7{,21 (éé an 69q7§.'§)' ZPQV 4!.q~~.=2-~43.¢4;'3  In

41¢93); w-c 29.26-31.31 (M u 3¢¢1Q); bane $ {Ln 17¢5
mu? (=2 - 1a,4—*>); nae A fin ?.w7»?.&.: (fir. - 7.34);

pact-aural fin length 18.64-18.46 U4! an 18.22); we-lvic tin
lmzztn 1.69-8.@1¢:'a {»"=% 1- 7.85); mast <;&e£>th of caudal
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Qfidflnfil‘ 6.82!‘-7.17 (Ti I 7p§;’2)i

in percuna of head langths shunt length 35.fi5~
3-mm (H2 -» 36.11); arbit aiimnatnr 24,5»;-2&3.@;:~., (M -n 25.83);

least width at intororhttal sauna 3L¢1fi»34,60 (fi 0 32.23);

Jed? cylindrical, lumwat Gfimtfiiitdu Hind ltnath
maarly an-fourth of 3L. Loan: Jarmuch longor than had.
Jamar jqw distinctly widnr than lung. 'int0ratb1ta1 IQIIG

1

I11qha1y‘cuacav@. iaaal papilla elénglted and potntn4¢
r

ail! takers on first lwch (4~6) + (1fi~13) I 14-19. Tooth
vary amall and tricuapid, 4~6 turn in jaws. Lateral lino
otraiqht, rea¢h1n¢ ta caudal haul. fiithar 4th and 5th
or Sen and 6th dursal ray: wlongatad. Anal ray: of 5th
and fith f males greatly e1on;atwd, reaching to aaudal

fin. uoivic fin alaaer is caudax fin than to pectoral
\

Qauqal fin r¢unud¢

figgiggl Ln lateral series 43~4@; in transverse series
6~7. éemloa prosant on triangular auger J1; opotalu,
body and1cauda1 fin baa»

§Q;gggp l11very-§roaa1sfi@ fiaalas Q? back black. R
silvery lateral strive Glfiwg the mldlino of aha body,
b»rdarad shave by black. snout unlferm brawn. Qvorclu
ailvorg. uersal, anal, caudal nag g@ctmra1 fins dulky
blaaa. ?b1vic fin calourleasn
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u}g§;;§g§;qga sew Calfldmnlfl; F131, $amoa, fiolomon
ialende, cw §u1nwa, Australia, $1 Lanna and India
lncludtngvfinaamana.

* 1311 **<w- 12% 4%-‘-* M 5*-J
ilcobmr, 13ml {a7.w mm BL) Andauaaa, F. Day C011»

gggggggp ¢o11@tto'n (1974) d0Qcrin*ion Qf Q; 25533;,
lhoug nhafi she 6th and 7th anal rays at mics arm
e1°“%a£Gdjb“t in the prea@nt ppoeimans the 5th ad
fith anal ray: ara o1on$atad. $1m11a:1y, Collotti
@1974) mamsiuaea thaz either dnrsal ray 4 ur 5 at both
Qlangatad and thicxenad but in tho present ltudy, out
of aha 3 baaclmans examined twm of them haw! 5th and

6th daraal rays elongated and in ant specimen the 4th
and 5th dqraal raaa are elonaatad.

¥=»=>-1er. 1998Q%m_
1&1 Ewm, 19%: '15.
Loglwarhgnhua @h1§19?n 19313 1¢5o

\-Q

upper jaw mare highly dumc@; unouz and uaaer jun

aigniflcaflaly langar) lowur jaw Laaqth 47¢46~43q&5% lfi

$L| 3111 makers 52~&W§ darnal with 13-15 rays; Incl
~.~m 14-w rayl ..------  @411

* .(valancionnba). *
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mun <‘-'¢1¢*\<=1@"=\¢~- 184$)
Plato 20,5:

Vllemziwnnas in Cuviflt and
Vulonctanma, 1846: 37; alum», 1853: '72,

zlleakor, 1866: 14%
;ggzq;;, ».;un‘.hat, 1866: 264; Day, 1878: 515;

umber ans ae auautnrt, £922: 147; Junta, 1955: 74,
med, 1933: 5'7; Fowlor, 1956: 146;

Cbfllette, 19741 9n,

mated on 3 armcisnem tmqlng In aha
8911;?-1'5¥§,€§  $1.. {1§.;5¢¢»178.@?.: mm 1 L)

| £30  A0  570 “ii 70   2150
may meaaurements eamrealed 1:1 mrmmt of

laanciam 1w;;tn| greatest ifwaiy dfipth 7¢*36-1<~¢71 ("1 H

9.@§); hsafl length ?3.¢3~24.& (w - 23.691; upper Ja
longth 6.*$41-6.81  II £1.73); upper jaw width 4.49-5¢»1»>6

(J-<1 an 4-69); lam: jaw lmwth 41.46-4-B-:15 (5”= an 47.75};

0n¢.-at to D tin on 51;: 75.26-‘$1.11 i u 77.43); smut to
A fin 0r1_;1s\t 7-!'$¢4<l..;<hI7'90'22 aim -= 7a3,24;p m-.mt to pectoral

£1»: origin 24.71-25.94 (J.-'. I 25.32); snout to pelvic fin

011 An 66.29-7=;L.i-.25 f,:*éi an 68.13); 2*-V 4-3¢8%.93 (.»~; an
44.1%); Va-L‘ 13+;;.33~3;.%.11  an 314.27); base  fin 14.59-»

16.85 "$5 Q 15,337); base A fin 1:>.<1;:2-13.42-J  I 12,82);

paetural flni length 12.35-19.98 (1.4 an 12.76); palvlc fin
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llnqth a.49~fi,74 (m=n 5.62); laaat depth of caudal
\‘ ~

pedunclm 4.49-5,51 {M an 5¢€.J2),

In orccnt of head lenqthl 001: length 43¢90~

“g5? (3-ii 44g4’f.;»)j Qfblt Q1399“?   II
least width of twterorbltal awano 24-35i97-Tu (M * 96:29).

aofly cylindrical. Hd length nearly one-fourth
of fiL. Lbwt jaw lengt ahnoat twice in length of head.
input §lW‘H1}h1V daod ans liqniflcfltly lonqar than
wide. Intororbiaal span convex. Jamal panllla flmbrlat0¢
Pr@$tb£ta1 canal as a Ion; narrow tuna» Qlll raters an
first arch (14-15) + £44-45) n 58-6Q. {oath tn jaw!
tr1cuap&d,}nharyn§a1 aooth call. Lateral lino atralqht,
ranching ta caudal podunale. Boraal and anal fin rays
¢1Ofl3I&0d fifltorlotly» Pfilvlc flu placed far waetcriutly»

Sandal £1n\daaa1y furked, the laws: lube longer.

ggggggp 1,\1atgr@1 Qatlqg 55.5%; in tranvercu series 1~6,
$¢a10a prenant an triangular unger jaw, bady and cadal fin
bills

\

\

\

Qggggg; silvery-qroantsh. $ca1oa of ammo: Profile black.
upercla silwory. A brand silvery lateral stripe along the

1

1

\

mlullna uf body. U@Q.r and lownt jlwu black; Dorsal and
anal fins frlflqid with %10ck¢
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QMRLQQQQQQ; Persian ml! through Arabian fisoa and
of ;§0¢1<ga1 ta i-Eiaat mas.“ and 1.»@a1a*;o1a, ficyfihcllnl,

imlf of I1i‘hal1anci through the $auth *;‘h1na an, "hlllnplml,
‘iiornoo, X-kew Jiuinaa and Auatrallflv

1 #*~‘>'*=1 M 1224/9 £183-Q "*1
918.~‘:;.@ mm Si.) fionulchnrry, A...~1.K. fléuaon Coll»

@uh,# »¢<>l1MM (1976) nlaead Qt: nominal macho in

thi 0vnnn&vm#; of in   Ilsa dflmrlbtd 0 ROI
species from souahnrn India and 113:1 Laaka watira.

£3111 g M359

mpghwggfiug -Q3111, 18Q§*$ 131;

Fa“ :9 inggflanni

Fmcrbital canal. wlthmut aposteriot branch;
935-1531 {£35 @'533~r§]$n3t-3 Ioooooooaaoaotoo

mad lfingth much ;.m.~ator tfim lower Jan length;

13111 :~u.t¢e1'l= on first arch 4L-‘.33; umrmr jaw Ion-go: thm

wide with as :a+1":.:al walemss area; dorsal. and caudal
£5-"3 ‘!‘l119\V3-55 nouoonauoooauunnnoooooounocnoon

--- iivaaanmamal masmmaau <\'=1~m=Ww
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Haad length sharter or e@qa1 to (in juveniles)
lower jaw lflnqthl @111 remote on first arah ?8~36; unmet
;;8w wiciur than long, fully cawvemd with scales; dorsal
an4 c udnl fins blackish »».-¢-¢¢»¢....~¢¢»-.~~-.¢..-¢¢»<‘*/=1"\¢1W\"@

(valenciennoa, 18415:)

Rlfitwfi 2903 %
Valenciannea in Caviar and

Valencia;-mes, IQ46: 47; Amnthar, 1:366: 259;

my, 1-#378: 516; i‘a1wm- and fihakrapmy, 1971.1: £23;

Pltin 3; 3],,“ 193$: 41; fiurup and -Limuuly 198\1;;*bt

i?.-mud an 28 specimen-w raa';!.:1,? in size
~14 ;?1-I?!   114u~;,~ll;’5‘*30£.-;L Eat?! ;.' K  I

J1‘? = f%\.£.L§!. *?‘~ mi 1% 1% 7% WI V» 6! *3: 3’-'11»

:36!-Liyi ::maa>;x-m":mnt.a expmsaed in -percent. oi

Itarward 1.eflq!;hl ;;r@atist.. Brady dents: 12;. .-13¢5‘}  an

11.622}; mam: 1¢m§,:_.h 1‘9¢»€}7~iT-'4.<8l   w t::?**.4¢;; uganer Jaw

length 4.#3S1%+7.1§;(  -» -'J».:%*19); ummr jaw wraith 3.*§91-w3.;;2

:;@*»s ~ 4.74); luwer _;m magma 12.11-11.32 (1: .- 14.46);

anon: ta w fin orixin 67.3$~?a.w2 im - 74.67); snout to
-*~ fin oz-1 ;1n 11%.u@i%%~av.71 (;,.-1% u 76-84}; smut to :>actm:a1

fin armln 19.14-25.623 (sa I 22.5@;); snout to pelvic fin

'5I

or1;;in 4‘9.W1¢ii~%'§7.~.w: {"i In 34.54); =-V 29.L:e~33.&4 (M n
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31.72); u-c 39.29-45.34 {M n 42.73;; base D fin 12-48
zwsz (ta an 14.44;; been A rm 11.90-14.92 (* -» 12.409;
peczaral fin lanqan l$.48-14¢8u (a n 13.14}; pelvic fin
length 7.74-ll.u2 {fi.n 9¢u@)} least dlpth of caudal

lgpcrooat of heed longthl snout length 37.14»
4l.&;:8 (2% an 3i3¢2a,~); orbit diameter 23v;a4-29.22 (25 0 25.65};

lolat width sf lntororoltal sauce 25wUb~29¢64 (m u 28,26)i

slotiy elongata, aom@~l~hat laterally comprottido il-ind

lenqtw ono+fou:th af 3L» Lawn: jaw ohortor than head
length. Triangular upper jaw nrojactlen painted, length
all fitly qmeatar than width» Intororbltnllflflt flit.
lanai papilla nearly rounfiod. vreerbltal canal narrow,
slightly enlarged ventrally. $111 rakors on first arc
(19-13) + {32~4Q) a 4L~53, Youth amall and trlcuuplfl,
7-9 raw: in lower jaw and 5n6 taws In upae: jaw.
Lateral line siralght, reaching is emwdal fin hawi.
Anzorlor lofio cf daraal ana en: tins olonzated. ulvla
fin lccated I1gnl£lcantly.;1owur to origin at Qoctaral
{la than to baao at caudal fin. fiauual fin aarginato,
loan: lone 1¢n;flt¢

ggggggp In l$LQI31 sexton 48-51; in trauavbroa aortas 1-8.
$cal0u pruuont on each aide of upsar ja with the cwntxal
naked martian, aperela, hdv, caudal fin base; antarlor
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\

\

ball of borsal sad awe! fins.

Qgggggp fiotoal bcdy preflla greenish-vnllau, vnntrll
vanilla ailvary. ficaloo on dorsal nxafllo black. Thane
lino on dozaal profits, cammenelnq tram occipital toqion
and ands ulighaly in front of uaroal fin origin. A
lilvary lateral stripe axon; aha mlnllne of tho body.
uparcla chiain; silvnr. rhe raglan betwian the orbit
and cnmmenefimqnta af Juan atlvory. Ln or §aw with
011 ht slulah tinge in fresh condition. flpor Jan black.
Tip of lowwr jaw with an eraaga red spot, P0¢tarl1 0:11
black. Qaudal and dorsal fins ve11aw1ch¢ ather flno
co1our1ooa¢

g$;g;;§ggg@g; flnow oaly fram vumbaaad lake; ficuth west
flaaaa af Knit!‘

' 1'-$1 @%*@~ 1996 (12=;:.u urn st.)
walanar, P. Day C011»

( 1.}  has a very good reaorablanec
ta  Q1.)  am moat. of aha rofewnca at 51. (5.)
aw be he--d an 1-» as-1»   M
fiumuol (193bb) dtagfinzod the two enacts: from Vemhuad
lake and stiffcromiated mam baud an gill rake: nmbotl,

w

01:0 and aha» sf unpar jaw aam ¢0{0UI pattern‘ fhoto
Ira only vary few t;po saoclmnna of thic upsets: in
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iéiaolo-;3!.¢a1 ;.;§,uwwns. The: raporw sf  (flu) ;m_Qnw__Q_1;m_

firm 1'91-$1a‘:3I mine: mm iiegatb lmiia such as Persian aulf
and ml! 0! man wtoladaanmr, 1902}; Yscdttora-amen coat
oi" 1020611 (Fowler and 52010121, 19563, firm water!

{M--:*!utrL and iloda, 1975) ma ii-Ii !.anico water: (Munro,

1955) am based am mtntdarnaxficatian (Pain 3; Q“ 198:2),
so this fimciaa is fauna ta be e:wo:::1¢ to Vimbmld 1.01:0»

fil  (VB1@"<=1W=~~A 1346)
P 1 3“ 2i); "

Vamaclermos in fluvial‘ and
1

xmlezaciasxma, 1546: 44; say, 1878: 516»

Bruno.»  *"¢r1n 2.3. ml-¢ lmn
44; zmraagfa ami :;:;a:::ml, 198;;-Q: 1|

ilaoad an 23 specimens :'an¢Vf:1n~; in aizo
81¢-.1-»14=».._.,*,\:. ma :35. (116¢@Vl;-1‘96¢*;..3  TL).

F,§,1,,;1 I =4}. 13-14; in 1-11-1%; 11*. 11; ah. 6; G. 1&1.

@;:<>m1 maam-..»r-smento oxpreaaud in :>m.~can-"c sf
\
\

atww!ard% lemzthz jjilflflfiflail imdy depth l.1.u1-14.7’.I?. (3.2 I

12.79}; Mad maqth 2¢,;;.58~£-23,47 ("V1 n 2::.‘g’_:1)‘ upsaat jaw

1en~;3t.¥1 3. ‘F--I2~.’7@;.»* if  an ¢.;;<9}; uraper gm width 4.1;:-5-5.59

‘-3‘? in 4.94.; 5 lmwr jaw 1es\;;tn 2?21¢13-24,34 (fa! an 22?¢76)§

snout to ii fin ari 1.1:: 75.58-77.85  I 76.85:); snout tn
I75  £311  (,1-.;"i in  830111  p’.Q‘_tOI‘1
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£11 stigma 2@.72-24,7u (m u 22.92); anuut to pelvic fin
arifilu su.2c‘-51.31 (:1. - 55.54); :e»..v ma?-34.74 m - 33.31);

41.9?-w.4a (1 - 44.31); baa 0 rm 14.12-1?-43 (M 
1&1-66); has :2 fin 11¢?!-14¢7'2 {$8 In 13.157)! 9991'-0111 71"

length 13.44-16.52 (£5 an 14,67); gwlvle fin lbnjth 7.2?»
9.44 (m qB.4b); least depth of cmudal peduncle 5.46-6.41
(.7--3 I  ‘Q

In 9ar¢oat ¢f head Length: cnau; length 31.33
JGQ36 (£5 In 34.75)] orbit. dimotor 2411*-q.un2i3q57 {-i"~’% II 25035))

lalat width sf lntazorbzuai anaco 95.3w-3u.6Q (fi;=%33,353¢

B94? q1¢nq5g@d, flied length 1000 than one-fourth
of 5L. Lower jaw slightly langlr at Oqall to {Ln
Juveniles) awed 1en;th, frinngula pat of upon: jun
rounded, wider uhaw Lang. Intorornital space flat.
lalal papi la nearly raunded. Preernital canal moderately
wide» $11. takers on first axch (7-Jw) + (2L-2%) a 28-36.
Tooth on j‘vs trieuanig, 4~6 rwwa in each jaw. Laaeral
llnw atralght, rfimchinfi tn caudal fin base. Antariar
lobe of dorsal and aal fins well devolnnad. Pelvlu flu
located closer ta $@¢t0!B1 oxigin than t$ bann of caudal

fin. Qaudal fin Qmatglflflts, laws: lube lengor.

ggggglz Ln Lateral aorta: 46548; In ttInaVUtl0 00:10:
6~7. ficalauipreaant on whale upper jar, aperclo, body,
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caudal fin bane and anturlsr B800 cf darasl ad anal
‘INC;

§g1gg;3 Jody s11vary~;racntoh¢ the 068106 on back
b1ack£ah¢ fnree linen on dorsal uidn, commnnclng from
occipital nnfi Qnfi in front of dorsal fin origin, silvory
lateral stripe alum the miallne of (aha way, widening
blew thiidfllflal f£n¢ uporcle ntlveryu Tip 0f lfiibt jll
with an armngc rad snut. areal and eadal flue bllfilllho
cthnr fiat ealuurlulua

gggggjgggiggg Qaroiaa gulf, Thailand, Quin: ana ¢anctQ
Of I091‘;

QQQQ 19!  Pg;  I Q lg Lg

1 WY *1<>“'fl1=*'¢- WWI W
lunar Jan fxtonded into 1on1 beak with sharp teeth
éostrils in a pit. Spins: amaont in fins. Pectarels
lnaartod somewhat high, velvic fins abdominal Ln
loeailon, w&;h 6 rays» dorsal ang anal fifis posterlurly
1acated- Lateral line rwnnlng aqua fra poctaral origin,
rllaea ta tn» midllne at Gauflal peduncle. ficalas cyclold;

Thw tklanomy, spmcies eampaitloa and distribution
0f dlwdle fihhoa 0f the Ind0~P8t1fi¢ raglan wit
lnaaquawoly ntufltad prior to 196%; A praliminaty
rovillon at needle fishes by Meet (1962, 1964) lhownd thn
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cant idintlty of same of thu nanlnal nannies of
$outh India. flat MIC! (1962) was unablw to datuct
dlazinetauna batwlen oaeciftc and aonnztc ditfornncen,
an a result of which aha natural lnzotmulatianahlpa
butwan Qpociea within the family aura not pzuporly
given (?¢r1n, 1961), fibaoquently fiolletto and flurry
(1965, 1966) mv1gm¢ gnu family fiolonmao ma zocuqnlzod
ninw qoamxa tram thu £nfio~?ac1£1e nan: which arc udely
accepted. Part» (1967) aonductod a reqluant xtvlav of
marina Jpbdlé fishes of the Indian and mstitfl put of
Pattie fi¢oan0¢ wt: results ah0u'th0 cant tnxanamla
position qr ans finlontd fishes af this area. Gbllotwo
ana Harln (197m) cnnducted aha ayatematzc studies on
the aolonifi fishes at -aat0rn flalantic @¢oan Ind
described baa now cactus ana tun sub0poc1aa¢ Doacripttvo
warns of a qanaral autumn Ind faunantic surveys an

flnlonid fiqghes of the £nd¢:~?*acif1c area are thwsa M’
.-.¢3um:.h0z* (Q66), ;,»a~,* £1873, 1-$69), ---@bm: amli da ;;;#eaufar

(1922), FOQ1er| (192%), fimlth (194%), éunru (1955) and
%1lIi {l962§0

1. Uo:0§1 fin la usually having QQ4 raya less than
aal f¢n; gill raters a@Q0nt; latirwl kotl on aaudll
peduncle abanni; mnlaiatlc paatoriur dermal ftn lobfi
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abauut in any size; width of cauaal 9edun¢lO is Leas
than uaath; scales present an the afiraal, anal and caudal
fifll 9l$QQ ¢8Ud&1 fin slightly fflikfid at I@Ufi§Ifi qnaouaoo

loillmooooioconanq VH1 §“!IIQQ1t0

2- Dorsal fin is having mara rays zhan anal; gill
rakora absent; call latoral RQII on each side sf caudal
peduncle; guvenilws wlzh melaniatic nosierlat dorsal
fin 1o&e; width and depth at caudal noduncle is nanrly
equal; scales abaana an tha darael, anal ana eaudal fins
bl39§ $5531 fifl 3@991V f®FR9d ooounoouuuouoonooouocnnon

IGOQOOIQIIQQ ‘$03300

3. Juttal and anal fins are having nearly Qqual
numbers of ruvl; qxll rakwra absent; no Lateral keel on

aaudal wedqnala; malanistic aoazerior aoroal lube
absent in any size; only una pair sf maxillary bunes;
oercla acalelesa; cauaax fin aubtruncata fir rounded ..
0 0 e 0 0 0 0 0 0 0 0 p  V §Y§'?j§;§;;7"‘§,Qi},5L i ‘3»<3”Jai\0

;::ifl  i Q  i  i   van ~%z-000 Lt, 11524

var: zmsaelz, 1%3iE4: 374.
§§ggg3ggyg=&g11hy, 1908: 91¢

jgmfluugguggl whizlev, 1933: 67.
§E£EhL!!R1£&2.F°“1@Pa 1934' 392v
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Fowler, 1944: Q15
mow, 1.962: 11¢
.~?1l . .!. -1' .* - 1.-I   < .E.'.....a. 9,. .;. '~ .

arigtv of dorsal fin shave fiufith rays at anal
fin; damn! with 13-.14 two; usual In ma 16-17 rays; lab
Um scales: 1343-147; caudal fin rnundad with a pl-mainont
blfififi 580% 5% itfi balfl renouncecanononouauucaooaooaooooo

10100000!  (V81 i‘iIlIOl@}o
uri-gin of -."»aru1 tin abs“ 7-9th rays of mat fin;

dares! with l?~2i rays; anal with 24~25 rays; lat. lint
860100 217m222; caudal fin auatruncutfii blank patch on
the diesal middle of caudal ad pnetaral tins ¢¢¢¢¢».»
--»-------w   mm <1»i1@¢k~H

Wm imam. 1-2222)
ialfltfi @101

van iiauolt, 13231 t3@;>¢
van iiaualt, m:>4: 374.
imviar, xazzm seas; shaker, 1*ss4fn

512; fliuntmr, 112366: $245;

valenclannaa, .1346: 333»
Seals, 191%;-1 267; WM: and

do ;;1¥aauf-:;z:.'t, 2321?: 1,21; §~mnro, 1955: 73,
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P<>**1¢=- 192"» @610 fflwfiv "W
1323; .-mare, 1959: 19$; Purim 1967: 26¢

0  on 1:2 upoctmns ranqln-2.; in also
165.u-275$ mm sir. {1@»1B.u-2-90¢; m¢:¢W TL).

5;; ggmgma 1». 13-14; A. 16-17; $91 114,11; V, 6; C. 22,

Bow; meaauremats nxm.-need in powanz "of

starmasard mngth: igmatut. may depth 7,37-9.57 (:1 an $.95);
Mad mnqua 18,97-21.98 (:4 - $.26); "now: Jun length
3a.;.42'-35.20 ( 1- 33.3%); lam: Jan langnh 32.@b8-36¢£>0

(@»1- 34.31,); snout m 2;» :1; Origin 71.6u..a1,1sa (:4 o 76.92);

snout to »=~ fin 0z:3.>;$.n 12.12-11.22 (bi - 74,83); snout 1.»
pectoral fin origin '21»i;@2-23.4.21 (M I ‘21¢.~3iB); smut tea

aelvic fin oz1[A;1n 51.48-54¢7i,r (a.-'1‘ . 59,29); pectoral fin

021310 to palvic fin origin 3»i.;~.85-@.&8 (F13; I 31.76);

pelvic fin or!-<;m: ta caudal beam £3.27-49.69 (M an 48.32);

ban L: fin 13.19-ldfiifi  a 13.85); base A fin 15.21»
17,37 (>130 16159)} F3081‘-0231 fir! lfingth 1€3¢9U~13¢D§i (M 0

12.67); pnlvic fin lanqtn 6.66-8.2% (rs -= 7.53); lent
dapth of caudal gneduncle 31.2%-4.45 M u 4,:.;:5),

in percent -af head 1-anqtm maut 1*angth .1£3,41-16¢21

{F5 In 13,?€%€5); orbit. diametot 31.15-J-?.2‘.91 M an 21.72); taut

width of i.n;&.ororni.ta1 H.353»-IfiQ 21.59-24,32» {I14 I 93,13}.



192

and? nearly laterally compruaood, causal peduncle
laterally well comprosaod, sad 10 having a drop mndia
as-nave on the upper nuance. Lam: mamin of the
maxillary reaches below thc arn1t¢ 5&1n laid abucnt
llong th0\upper marqin af lawn: jag Latcril lino pleat!
alana the lawn: margin cf the trunk, saint! ta mldllnn
an caudal pmmncle, scan: at mo omi at male sheath.
Jar um-.n are mull, arranged in several ram, hQVi.II~;;
almrnato tom of B-lckwfltflly aireaud amine» vernal
and anal fins era chart, anterior rwgion la hllaq 103080
Burial fin origta is vertical ta 4~6$h anal ray!» ¢uudll
fin rounded.

Lateral Lina scan: 133-147; in tn:-wvozu
aria 1.1-143. wales amount in um bed“-1; murals,
absent, jams, anterior Iflgion of daroal, nal ad caudal
flfi D68‘:

g{g3;: élxamtcm groan an mxsal praftla and amve, three
a1»»wwm:@:=11¢1 lowitudinal black lines on awn:

lurfuwo, startinq fro occtput and ccaaca in front of
dexaal fin ¢rtg$.n. Lam: proflla allvcrvn %o::-arch am

atoapercba a11vs:?¢ fi red mark ow Qhe dmrsal groove;
A 1<m;>;;1-c.!.;<11=1a1 bright allvary band aloga-1;; aha Malina

whim broadqna am; bro-an'1s‘¥1 mum dorsal. -artqin. ‘Hp
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at‘ dorsal ray; brownish rad, paetoral fin base dotted
~
1

b18€k. Ha prominent raund black wot. an caudal fin ban.
its tip £t1n%od with blah.

It is rather ceammm slang U10 satin can-it
of South and fiouth iiat Asia aw occurrence la no:£cad
in ?ars1am kulf, *auioaan, $21 Lanka, auras, anlavata,
Singapore, ?h111p§1fl8Ig Ihailad; Vietnam, South Ghlnl,
Aorthem #1-ustralia lmi India: eat and mot coastu

= X51 M» E‘ 1213 034%-ii’ M -*-*1-J
Moulmain, LF 1214 (14£5.u m 5!.) aiurma, F 1273 (3G2¢0 an 5!.)

Camus, F 1573 (1?é%48.;';: mm $1.) Calcutta, 159:7 60110

mm mm ialvmr. mam
$5 '»1fltfl 3102 %

Meeker, 1351I1§+a 94; ~;t;um.*1er, 1866: ‘25=;L¢
kb 1, & }g$ggQ3_%1e¢kar, lfifiét 4&.- I J ., _ 2 __h_.  I: - -_ ~__ '  I- .W  .

:5  - . 2 - W1l - _ ‘(H , . . 7’  Y Imy, 1¢ 3! 5110

ggggmg @;:;z~-flax": am ;~;.;vemam1, 1%-3 2 329;
and 60 fiaaufara, 1921?: 124; éfiunrfi; 1955: 13»

],g_m_;g Fowler, 1927: 261; Maura, 1958: 133.
§§iQ§g1$ggg,§g;g;a gggggg Farln, 1967: 4Q.

l

a\ _;::ased am 16 npeatmna 1'I:1;1n=~:y also 238.0
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gm ggmgna :1. 19-21; A. 24-22; v. 0; P. IQ-11; ca. 22-~

$ody maasuromonts 089300896 in pet66nt of

awwaza langtht greatest body dip‘!!! a.a:;;~g.2s (M 
8.25); head length 15,3B~16.9U (fiin 16.47); apps: jaw
lfiflgth 33¢B0~26a82 (%*u 25Q14)‘ low»: jun Longth 24.48~

27¢4u (&»- 25.67); snout to D tin origin 15.2w-76.69
(%" 75¢?7); snout to A fin origin 69.3L~32qB5 (mi!
7£;>»8i1); Qmut M ;H.?¢£€>3:‘fl1 fin origin 1'!n;s1-18.65  Q

17.97); Uncut to pelvic fin orlqln 51¢44-54.28 (M10
53¢10)i mackerel fin arigln tn pelvic fin or1;1n 34¢40—
3'7¢14 {fit an 35.77); pelvic fin origin ta caufial bill
45.42-48.52 ‘Q51.’-3 I 46165)) baa I3 fin 17.571-19q77 (FA I

18.07}; bbse A fin $fi.51-3.9a (Q n 2?¢u9)§ pectoral fin

le-rsgth 9¢~1i3~11¢i‘i-1 5”’! an 1l;2¢4-5); palvic fin 1ern‘§th 6.43

7¢87 (Pi an V7.21); least depth of 0%-mdal gmdunclo 2.373

I, bercant of head length: snout length 11.1!
l'4¢4*iiJ¢  n 19.74); or-bit dlamotor 2u.&.a-24.54 (M an 22.5%);
loazt width af Lntororbital aaa¢a 25,6¢-a@.9u {%;¢=§B¢u5)¢

\

\

\

R

fledy is laterally camprolacd. Had 1| having n
¢oap broad median groovu an the upper aurtaso, Lawn:
margin of maxillary raacnao below orbit. $k1n feta anoint
a1on_;;; the uwner margin of lam: jaw. LN‘-It'll. LL00 PM-no
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along the lower margin of the trunk, ration loanuhnt
upwards on eau¢a1 widunclu, seamen Ln front of seals
snaath¢ Jun teeth ave small, arranged in aovaram rout;
altcxnattng with aharp canines which arc aatably
retroune¢ floroal and anal {inn rather long, antorlot
rugiun in havln; enlarged lobes." flnrnal fin azlqln la
vorzical to 1~9th anal rays. fladal fin aubaruncawn.

§p@gg3g Lateral Lin lcalau 2&1-912; in tzanovorae
aortas 14~18. ficalec arunent an the body, operate,
Iounr jaw, dorsal, anal vtrtical and aadal fin: bills

Qgjgggp $‘u1&h groan on aerial proftlu and above, thrlt
diltlact parallel lengitumlnal blck llama on upper
surface, starting frnm occiput and ceases in taunt of
daraal fin origin. vbntral profits silvnry shite.
wporcle 3flfl»pta0p@r¢1¢ uilvary. and green. Alana the

1

mtdllne of"b@dy a silvary line, frlnaod aha?! by
yellowish brawn, braadonn pmacorzarly. nisaal t1@ uf
vattaral fin is h&v;n§ a black spot, areal and anal
fin! tip dusky. dlack pltah an tha Qis;a1%m&d¢1¢ pottlon
Of caudal fin.

Qggggggggggga @autharn anfi fiouth fiumtoxn Hula, Northern

Australia, flaaturn Attica, $outh China, Japan, Vietnam,
Thailand, Fhilippinna. Indaneaia, iuu autumn; %a1lfica;



I96

5:1 Lanna, Poraian Kant, fieyanolln, molar nut and
mot ca vuiva l.:1c1.uci1m;: iileaabar iclandm

'  &**~*=- 151" (261-~‘~*' W W
malabarg P. Jay coax.

@1211‘   EMU 3' '5 u‘°P3-"1
aubsmcua of 5, ;g,q;_g (Meeker), men (1962) remand
thia -%;mo:.'a11y acenatod nomenclature an the hula at In
of prlarfirg as   Richardson». But
Richardaorwa (15546) dacrlptmn La quiet lncimplcto and
mm be refitted ta this Mvlfloa in qmratlcan only
conditionally ma so me proposed um: falls lute the
¢at01;:m~y at’ forgotten amass (Purim; .19-6?). Another

Quhnwcla mt‘   is 53¢ gggggg §a_1__*-m: which tn
present 11 au?:»t%mp1ca1 mitf; wama temperate avatars of

Au: 1“:-011:-» Ina ditfaranan batman tam subspecies la
in the number raga in =1-unreal am sm~.a1 fins and in the

ram af ea‘b."1$.ar aevvwmont (Farm, 1%'7).

mum“ <==»¢=~=- Hm

flmcco, M333: 18‘
Jardaa, £.£\m-mam cad éanika, 1927: 65.
Hnrm, 193131 132.
Brhltleyg 1935: 233;



m

floral rays 22-23; max rays 19--Eu; mm: in
upper jaw wlzh an antnrior tnclinnti-on; length af
pectoral nmi pelvic fin: Ind height of darn! and anal
fin lobes are z%e1a§;ivo!:,r n1<;;mr; mad length 1‘~.’u.85-»

17¢7wx in 5L OOOQGUOQIQIIOIOIOQOICUOQOIOIOGIIOIIIOIOUO----  W ==‘~m=>
smeflnu (M *‘"*v~~=r. mm)
PlItQ 2103

H fiw-w» wfllr 199-»
Qua Valaaatimwo, 1846: 447; iunthar, 18660

24G; may, 1378: bin.

I-illaker, 1349: 11¢
Fowl-er, 19:24: ‘Z1131; ::iun.ro, 1956: 72»
*<ieberL ami da Jifllffitfi; 1.922! 126:9"“: 1967! 74

Fllfihflt and is-h1tahe?mi; 1977

daaad an 14 speck-was ran,;1!-mg: in site
192.“-2vv.\u mm  <;::=~}@is.‘;%¢..a1§fi;;§-.¢;;, mm 11.).

ii. 21;»-23; M 19-$2:,,=; P. 11-13; V. 6; 6. 24¢

may meaoutmentl expressed in percent of
‘t-QS\‘*.l'..3.17'd 1%?"-‘._§th‘ '-,'$rQQt’.t  dQZ'.)th   U
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baa length 15¢B5-17.7w (¢“~ 1&.92}; upor jaw langth
21.5%-23.98 i  as 23¢»~;;.‘3); low: jaw length 21.54-24¢5i3

($3 n 23.56:); snout to u fin erlgln 69.51~‘73,50 (M 
1~;1».71); omwt w A Mn orlxgtn 63,22-‘?3,Q*a";~ (M n 69.82};

lmout to pastoral fin artgm 17.32-19.53 (M an 18616))
smut ta pelvic fin origin 4$¢57~5$.»;__riJ (.1331! 51-68);

pectioral fin origin ta pelvic fin origin 31.91~37,u0
(M an 331-945; ;~m1v3.c: fin attain ts: caudal. base 4&.93

wag  . 49.16); mm 1;: fin 2:a.:s*r-24.;:;>;¢.;~ <5‘: ... 24$»);
ban ix fin 29.73-22,57 (aaa an 21.86); pectoral. fin 190-IJQH

$.32;-1&9-.67 (55 an 14;;m.>€:)| gaolvlc fin 10:1, an 8¢*:-m.f~1L;.1£5

(£4 an ~$1¢»'%31);1 lent dapth bf‘ caudal Mdumlc 2,75-3.44

(F1! I 3113)::

In pazaamz of hold length: uncmt length 14.7»-1'l.'I'1
Ls. n 16.94)) arm: dtamtar 24,33-»2.>7¢94 (saé in 25.57); hast

Iiilth of i.1Tvs:<>rai.t.a1 space 3*“-f-»1¢.~3~é.=.;;4 (ea as 32%-.19).
\

mady elongate, cylindrical caudal paduncla um-u?at

tfltrlhadral; its width and depth am alrnost equal. ihad
is having deep median qraove on upmr surface» muillary
rtaclms balm! middla of eye. Skin folu precant along; tha
homo: af low: Jam Lateral time pasws along the mama:

at trunk, raipea u=*~ in the caudal ?=a~:&uac1e, f~:2!'m1fI‘Té a black
Latin! Rn! on caudal "wduncle, raachea um and of scale
cawr. Jaw use th are sham: vi an an anturior inclination.
=-..L3r8¥'Ml1l!' tllfih in tongm. The anterior rwa of ciorunl.
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and aal fin: are rathar nularqed, paa&erior datum!
(in alas iormu a small lobe. garnet fin origin ll
vortical ta 4~%th anal rays. $ada1 fin deeply forked,
lawn: tone is longer,

Eflggi Llficrll 1.109 M26108 32€iIn3$5l 111 1:1-gngvgrjg

QQ£iQg 3L~Q9, 38l&0t ptiilflt an aha budyg fihlbk,
anaerier Iflqima of opercll and head.

§;gg;3 alwtah grnan shave, three diatlnet wltallcl
luwtttudinll bandg on upper suxfnno, starting from
otclput, cannon in frant 0! daraal fin origin. fillvary
n@1aw¢ ?reo§are1a ad oparcle n1&vury¢ fikla fold sf
Iowa: jun bl&ck, A mndtan nilvnry band alunq the midlinfl
0! aha h@uy%um1¢h bryadona bulaw dorsal origin, boxdarod

above £33; a Maxm Hm. ilorsal, anal am aamial fin!
black diatallv. ¢the: flan ca1aur1eoa

Qiggggggggmgz it is a warldwida nnocloo in tropical and
aubtteateal tuna. It's range Qkténds from zndian Gcaan,
wbaborn parfi of ?aei£1c fieoan, Eaatirfl At1&ntl¢y Iharnu
at East Africa, fiauth Jlpflfl; Qua fies to Islands of
?o1yaesia, worth Qbrolina to fltnsil and indict cant and
W‘8t €@8B€C0 ‘
* Z31 ~'*°@v 1915 @1279-‘~>' M $1’-3
And-mam; £336 (4c@2.u ma $3..) :3_mbay, F. Day C011,
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with.‘ I.~ mwmuw “M Q? "W
nubapeciea of the meat widolv Unread ttupifill Necélofinh

3, ggg§gQ$1gQ,(L0 sueur). weea (1962) rauurruetcd she

shave spefilus name C8  Bloch and Sahaeldlr
but hta nae uni rejected since it has net been "lid an
0 Qynunmn fiat mare than 15¢ year; aa has than onttrod
the cGt6;uny ef forguttan names (fiallette and fiorryg
was; 19% 1, .~.m@ ~i1.9e:,:) wmidemd 3;.
ma I.»  (i‘l¥l9m11) an a @1~:1¢ qmuu
nmaly Q. but éiartn @967} rowalod
the exact bdantity at the lbavw tun naoaias bv
substantiating the difference: bwtwiin them. Culletwo
and fiawin 5197;) doacrlbod them as tum awparata 0n0c1oo¢

1-  1. is an@1m:m: aumzwcies at
1, gggggggggg, which is diaaributafl in iaatozn ?ac1fic¢
{ha dif£aran¢a batwwen the twm auhspaciea 10 anly in

the @"r:mi:er ;Lf rays in dm~aa<£ and a;ml fins *‘.»~1='ar$.:'n, 1%'?)¢

Q :1  2?. . 115 as"; , 1911

fiwzmv 19111 332

uriqfln sf dorsal fin is in a vertical with orliin
at the anal fin; lat, line scales l2?~¢32; aaudal fin
OUb€2U0¢&t anuoaotuuuooceaseouonotooooooccoobaoloassaio

...m-  (wnumn-smnanm).
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£53 (§?tmni1ton~s>$uchanan, 3.822)
?13§Q 211‘

@113 mmiltown-mschanaaa. 1322: 213.
mam  Cuvhr and Valoneionnol, 11-@346: 45$;

Eiluakcr; 18%: 14$; ?¢.:fsunthar, 1866: 253;

flay, 1878 : 511.

fikebor ma do maufort, 1922: 134;
%i=;mm, 1935: 71; Farm, 1967! 9‘

a Mood on 25 apoetmna rmqtng in who
89.:;~1a:m> m $1. (9*~;u::~2»;m.¢:» m m.

Lqg: ii. 14--mg ~'**-¢ 14-16; P. IQ; v, 6; 6:.

saaaaurmee-eta oxpruacd in percent at
standard In-ngtht greatest hwy depth -9.66-11,45 ($10
14301-'3)‘ head lsngth 21.48-24,12 (M .. 9:_>,¢5.4); agape:

jaw length 2 a.m~a1.9s (ra. -1- SW73); lower Jen lwigth
m.<n-as.ua {ya - a1.%*:rm on-nut ta Q fin @1~11m 72.06

77¢1.¢4 {M u 15,48); smut no pwteral fin origin 23.96
26.?fi (M In 24,86); snout to pelvic fin ariqin 55.23
53¢9i3  II 570213); pectoral fin atigm to mlvie fin
origin 3§,:-.43-34-71 {;.*‘-% an 33¢~<.@4); pekvtc fin origin to

caudal ban M22114-44.3~@A irés I: 43.11); but D fin 1s.»";c~

20.78 ("is - 1+s.s¢>); am A fin 17,54-19.52  u 1.8.24)!
mcwrai. fin length 9.28~11,¢2 (hi an 161.38); mlvhz fin
lanqath 5.47-6.95 M an $.21); least depth uf caudal
pedunalo 4uJ9~5¢65  u 4.64%
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In percent. at head length: anew: lungth 18.
(W I 2UQ39)§ G391‘; dlfiltfir a{§3033Iv2§q33 (L5. I

23.16}; loan width of lrmamrlattal amco 24;€’§€I‘b3iJ0UG
C-&-‘fig Q 2§04"i})Q

may olamyam, cvltndriaal, caudal :.‘r~odunc1a nearly

conptusam I-had is having deop median groan on tho
upper surtacn mm margin M the maxillary “nah”
biluw zho middle af eya. $k1n 101$ abilnt llonq thl
\iD£7'OI margin af lower jam aataral lino panes 11%;:
the lawn: margin ‘:1’ trunk, 831000 on thn caudal mdumh,
¢euoa.nua.r the seals uhaatm "iioums vary strong, in
“viral mm. isnfiariw clomaland auml fin rays
o1cm:;14ted;no lube poateriorlyr. mtnal fin or1g1n~la in
lino with tin aztqln of anal. '3-'m.|da1 fin aubtruzwatn

Latqsrnl Linn scales 127~132, in térunav0x~w cotton
:;~'*4-28. 30100 an mall, present all ow: aha nodv,
preopamlc, am-all, anal ma causal fin: 2.38800 and
an nflaturaljanllq

z fisreytuh groan shave, main mt-mad with flue
mall dots: Silvery baton. iiflraopcralo ma opcrch
IIIVIIYQ Am», the mmllno of tbs body in tllvarv band
which 1: homered atmve by dark ma:%r;;!.n, bmadom in

from at‘ damn origin; usual, anal ma caudal fin:
dusky at its distal pertlon. uthor fins celeurlelio



Fmunwatura at India, 8:1 Lama, fiurawp
malaym :?»'mi.rnau1a, Ewan and @3ornco¢

KS1 i‘~iM¢ Cat» 613 and 614
(1541-0 and 112%.; m $1.) ~i;~:lun¢ 1261 (£54m m fit.) Malabar,

1293 (lblm um st.) caleuzta, 1294 €1'ra,~;;s~ m sv.) Jabalpuz,

L295 (1-‘Em um ESL) Punjab, F. Day Q0110

23.. iaflfia a =1§IY!F'R rmwmu £051

2¢4.2u¢ M5551, 0 ‘£5, Qgfi

Qedy elongate and coanfliwm Hind fllihnollg
mutt: mrltoatul and names.-tor. Tooth mmaont in jam
-Scales czmlbid, prmwnt an body and hid». In mlli,
often >:;h0 ma! fin is modified into an introimlttant
orgazu Struts dons! fin. caudal fin rouadad.
Viviparmu and carnhmroua 1' lama.

‘I'M live bearing gonna of wan Mr»: mm
wnflrmed to am  fierld; mare they aro alstributod
Item tho $ozaiLh Upfiiaflo through Elantrnl lfiimrrifia, the “at

India: and wuth mmrica an far an Viorzhum Ameatim
(:3tor»a, 1962).  to its iwortanco .u 0 mosquito
larvae dutrayor, it hwa bum int:-oéueod irate many
trapicnl :cL;1¢m of am maid. The genus
to represantoci in -afiw 5;»:-aunt %¢o1.1o<:%ttona¢ Junthaz" (18%)
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doufitlbod‘ 8 omeiel in the catalogue of tithes of
firltinh faunum Thanh mow is the uceutmmc at 12
0-mates ef  11»; gm; gmrld (Fay; 1961), Melba
(1962) dnnriiacd only 7 wanna,

Tooth pointed; do:-:aJ. fin short; eye #1921281} urmut

not ptoctmzndi anal fin 0f male: modified into an
’-“@3951-t',t"“t 9333‘ IIIIOUIDQQOIOQQO W71’?!

900?’. lfifill 382;
A alnqle mach: in Roam tram Indil (Jhinqran,

1982 )4;

¢¢*@1r<1 W ¢%1w*1» 1853)
‘Mata 233.3,

;$a1r~:i am; Ararci, 1.853: »3%».
*l?11=‘=r~'h W541 ‘P2
fl£% Jhirmm, mass: 20.
t fined on 2&3 lpflwlmemlp l male and 19 fllmaliigU-‘Ii  W3   1%
fiflgglga Q1. 9; AM 7-9; £1, 14; Vi. 6; C, :35,
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Bqdy fimaicarmwnts exprvecad in mrL:ant 0! standard

langths qaataat badv flapth 99-4£~6%¢@fl (H-u 33:28)} hand

langtn 2a@7B~8l¢39 (ml: 3@,31); unset ta Q fin aziqtn

59.aq_59,g9 (m~, 53,91); unaut to A fin ariqln finahn)
57.4% ifwaalaa) é:a3.66-69,23 (aa an 58,77); tn-nut to

meters! fin origin 34;¢.5£2-33.33 (M an 31.55); snout to
gs-oivic rm 011,10 :a~:;=.:..;s-aa.a1 (ax u 53.&:>); mas u tin

12¢l‘§?f~14w2B (M In 13.15); has A fin (male) 11.28, (fallen)

16|43~2$.51 (A-0 18¢51); pactaral fin lungth l@¢86nQ3.25

Us an 21,53); pelvic fin length I-1u5§i~vl4n1€..~' (M an 13¢17)|

laant depth of caudal peduncle 2$@93-22,48 (M.¢ 21,17).

In pa~rcent of  lamgtht sweat length 3l.a96-~3T¢9-I3
4% -» :m.aa); ambit ciimzetar 19.325-amea (:1; - 22.43); nan
width of lntororbital oiwca 47fi5“~'-.:3fiU56§€§:»k (m Q 51.727).

fiodv elongated an aattariorlv well campraaatda
gout» superior; small emu horizontal. fun Quits at
nostrils attuatad in frant uf ayes» Lunar jam ollghaly

pzojeatlng. \£uto2@rbi;a1 swans flaa, @111 rakara an
1

tint nah A(:3-3) + (24~25) 1» 25-98.  with 0 tin-ale
arias at painted teeth. >f..at0:>a1 lizw azzmnt, Camel
fin Iflddldg

In lateral. series 26-97; in tra;%\we:¢c marina 8.
ficales mraaaafi an Bwflfi ans body»
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‘Q1953! étllullh-=graen above; unwary whim an ubdomlflo
2ntamrb1ta%1 araaca dull groan. inhibits colour
£|L'?301!"§?\\1Q¥'5u

I  313$“,  unhti-alt: annual
dlraorphttm In sash!’ 1’-hi lat 4-5 dcrraal ray! Iii
Olfirngttfid and 3-5 thtclz raw mi‘ the anal fin in pm!-onqtd
ma haw a aluklo--shmd appcndmyw at ma and of we 3rd
ray. gm anal flu la heated vary close ta polvic fin.
The alamgaitod rzays at the dorsal. flu have raw: of blink
spam». mun: put ef caudal :1» black with aiislmt won
of black smts, the distal nu:-gin with 0 white band» In
females, the damn! and ma! fins flfifiiifllg moi. Mn am:
alone i:.%-:1 ;w1vi.c fin. 4-5 1on}~;;itud1r\a1 black band! an the

umrnr half =-:3! body, wh1cf": la fnrmad by mwa- ml’ black upotl

sf ‘aha lcalfig

: Q,   is a native of tha
Genital waters ~95 ;.3ni.t=n~d -‘éta'°.:aa frafa §§§‘»N Jmrny ufluthwwdh

21:10 §;w¢1Q0\ ma introduced tmeuqmut India, Paklszm,
éiwmglliiah,  fimakn, isuma, malland, molaya,
€m111p;1!.nos, :»lawa11 am Féfltfilfiflfig

$1.41 owfia ¢ m"x~s.- we;
2. 4¢21M» §=g»s.a§§ Q3’ 2 M gig 11; H 1 5;  5";

¢ Pmlv n1~=wwr- ~=m>1*~;1e=e
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\

\

new an-bc‘£r1i.=1drica1¢ 5n~::ut painted. ;*r&outh temluil,
Matt. at mum oblique. 'I'ut.h man in Jilin; sometimes
an iffifllfifq palatims arm ptezwoldaw 411 mmbtlni fan
from totmua. rscalaa eyelom, aamottsan ctomlth No
lntaral. Lino. Two denials, widely capstan. first
dorsal with 3--8 slander wines and "wad with ant walk
swim and 8-12 rays. 1%‘-ocond dorsal apposite to anal
mlvtc fin awnminal with a wank epim md 5 ran;
Cludal fin forkad,

A cumpteiwnllvo Mcount on Athorlnid lithe! 0!
Inaiia is oi"-1.11 lmkinq am: aha available litnratuu to

wlv Mud rm @iF‘w'u (1:§'1'8) an-smant, whu rspottw 4 Qpoaha
undll.‘ 2*» qpnua  mm: md dc zicaufort (1922)
5 amcten fr:-mm Indo-imratallln A!‘ChlPI‘l*?}0§

vary alancien mad w1.1;.m-gut omnulaay lam:

jaw with an W190: exgaanaicn within the mouth; pecwtal
laterai §tr1;:»e mmway tip ltd-0; rout, nearly in
middle batman snaua. am ea=.:dau fin: mama: with 5-7
393393‘ ‘@111 1'fl39%I‘3 WI6 ‘U181 13 001001000-ooontnuouuoa

¢“-.»“»u- £335 Linéaaeum.

Linnaeus, 1758

Ltnmmun, 3.758: 315.
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Lat. Line ace.-ales 36-3?, tn. scales 7; =.;.;111 rattan
2'3:-29; {hit dorsal origin aprmaite 13-Mth acatou
aocond dermal oppoalte :?1~23r<:% castes; vent apposite
9~l$th neale 0nosealutiinttuloic0b0oii0i0lii0000I0000i

~---M  ‘I'M-M W M*M1¢'W=
firuvimr an->1 'Va1<mclnm1n¢ 1.835

Caviar mm ‘vkloncleaneu, L335: 458;
flanker, 1851: 435; fiunthez; 1861: 4;..».;.i; flaw, 1578:

343; webme and do Baaufort, 1922: 27$.

W“-*”¢I 1955* 95*
\
i

1

\

mans sm 5 figfiflfilmfififi ra:1<-zgln 3 in I130
46qC:Il'54qi1§* W3 llf,‘¥L {5?0*J_$6Q§»¥ Eli: fl»);

DI V0 103-Q3 ‘*1 10336 5*» 146 V1 -1:5! "-3* 5351

i132-udy measamwntn expressed in parcant cf

standard lmmths __j£’fi8L8I'*Z- may depth 16.56-1$¢94 (M an

18.14); head length 23.14<»25.26 (5%. Ir 24.36); tmaut to

D1 fin o:~$;;;!.“:z b3,?§i.s-.!55,,?€.1a (M an 54139); smut ta U2 fin
a1~i;ir\ ‘7=;;*@37~71¢73 (3! In 'h;.>,97),; smut he A fin origin

6&':».66~%.4? {xi an 67.28); snout 11.0 meters! Ila origin
24,u?~2i%.31 {at n 25.36)] aneut ta pelvic fin artgin



3'h96-41¢3~:;2 (£‘~§§ -n 3'9¢?6); baa 01 fin 3.15-v4.62  I 3.95);
ban Q2 fin ’9¢#?~11,13. (1% -. 1a;.4~._;.~); ban A fin m.en-1a.1»u
G4 In 11.48); pacaaral fin 1¢n=,;:n 1$.!~1-&:;:at:c2 {rat 0 19.31);

pelvic fin wmgth 1£‘,&3~13.a;@4 (M -1 12.%£?=9)l lonqut D Iplflfl

(3%!) 9.2%-1*.;@.-81'») (M In 1iI.»¢9*~5}l longzaa ii spine I-4;8¥~15¢78

(;~%*% In 15.3%); least. math M caudal. gemmuacla 7¢6a;>-8.33

(ii I 8017);

In percent of Mad lasmthl snout lamth 25.w;:
3‘§3y7§§ (M I Q8piLi*5)} arblt diameter 33¢33n36¢52  II 35§l1)Q

hut warmth at’ interatbital spaca 33,46--422,86 (F3 I 39,82).

;irm;:= slender amt! ulungatad. Him and af maxilla
muly reaching ta anhrlzzr mara3.tn at‘ eve. Low: JG!
prnmlmnh Intm~o:r>1tal alpaca Ham. Tm nohzrllo an
ouch mm 14:13.11 takers on first arch (5-\-7) 4- (Zn-22) 1»

25:-29. Tlifih villlfcm in bmd in jaws, iwalate, vomr
and pto:y<;e1c*3s. i\a.111axy male preaent at smlvia fin
axis; ~‘;'a~uda§. fin dual? farkadn

3_g1g_q_: Cyclam mans mount an Ymaw, ma-mt on mad
NW1 f 138 £388.‘;

Qgjggp Mlvarv, scales cf umper nnrwtle are mattlnd
\

w

with black time‘ A bright ailwry band along ml
raidline of the body tam opnralo ta aaudal. padunchw
Smout tin um?-* iaamdul fin margin blackish. iasthor {ml wiv



: sri Lanna and coasts sf India Lac Indian;
5¥fid~&B8fiUu

* ii M F #*'~'>17 (*9-{Y-5%-'~* M
8%., 5 am)» Andamam, am "i'$.wa:1 £1211.SERIES 1
s ;$€s;£1@*“AE;‘%IiR.;W;i£i3
$?J§;- :;,»‘:@l¢.%..¢‘:i':Z1-’L s ;*L.?aT  1:131

2.4.22. ;~&§ mg = wgfi 1 @,¢g,~§,,@,*@¢L;¢~, “g@g~

s Flange with Qlmugli’-O6 Mad
efltndrlezal had;-, pcmwrinly mil campuses!» find
ttlamizular, dopmwaad, ridged ma npinoae. Mouth large,
lower JW 1-M JG-I70 i‘wu Mira at exuatr.-£10‘ Vlllifom

tenth» in jaws, woman am: ;aa1a2tm- Lateral um camplnta.

Seal“ cvclnxta aw; ¢wm1.¢:. Ywo dorsal mm, first with
6-9 8331098» E éwlvic Hm aalaced apart, airwtly balm:
mctoral I1_t1‘%": am w1.*»m and 5 raw.

“W (K1878) duncrwad 7 agmciaa of Qlatvaophaiwa
from mmma i-‘vans and saunra (1955) 110 we 8 0:20:10: from

-$01! M’ ffiampr and coastal. waaera 0f izrt Lmka. Lioaufort

and ~.~&r1q¥,al (1962) rewarded 32!. sweeten fmm Lnda--Auotrallm

A.r¢!\1;w1a@;so ef which 7 imam: mm mpnrtod tram lama.
Vlanwara aaau (19:36) delarima a mm meets: or Flathead
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tram Bay of mnqai and also provided 0 provisional. My
to am mom Indian mach: of  uthor
Mmnomhcal studies and new rzintribuuonal records of

this group at fishes item Indian an III! than of
(1968) and fiaoraga (W613). 11 090:1“ of Fllthildl
mm “pm-hd from the was around India (mu;-ty, .l969)¢
*°"11‘"'lM (19753 l'e¢@*>=6¢¢l
$5e!\u1t: fr-an Fmdman Sin and also pzovldod a my to the
14 smut“ :%::»f Flathead: of ‘final. watorn

Ham tr1an¢¢;u1ar and dnproam; 7-v9 dorsal oplnu
in first ficrnl fin; caudal truncate or rouruod nu...‘
usnooooooionaonon,ZLflI2fiQ§§fl1flQ,§10¢ho

2 Hg fig ~12 a Ag 5 mm», was

Bloch, 1795: 96¢
13-gllbyg 18938 4&4
_ Jordan md flwdor, 190$: 368;

Lah lino without mines; pnaporcle mzglo
with tm 0-aim" ma tentmlu er papilla ow: aye 000000
onoonoauaonpocooooonc 1 and 20

1.. and almost tmoth and all dwpreuad, $162130!
on mm Lam gm; not unrated or 0:»-lnooe; £=:1tet0tb!.tl1
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apnea slightly comwn, l3.33-17.12:; in $11.; arblt

dzamtor 11.39-15.ui:;>§ ta iii‘! wmrlne bath in
""'"""° P**¢"' M"-~~~H¢ mm;)0
2* Wed nmnv  harassed, tldfivél cm head Mqh
gas! Qping-QQ] tatororbizal aswaco camwve, 8.2!.-11.42%

in '¢il..| orbit dim-star: 1?,a;2-22.=;:5# 11": ;u..; vamoz-lac math

In tam vllllfom mtchn; 5 duh aroma bands serous the
Md? vww--H-~~~   “H-1*‘!-"I~

(Llnnuun 17%)
P18“ 23:1

Linnaeus, 1758: 22%,
Mach  Sehmldor, 1801: 59;

Guvtor and valencllnnea, 3.82%: 227; iiloekar,

18m9a 6; $unth@r, 18am: 177; uev» 1878: 276»

mmmmm ‘mun ,%sme:wz-, gsavaa 49; F-zawlfltj mas:
3w; mm: and ale iiflflflfflltg 1962: 133.;
won1;ratma, 1975: 4.,

’*“-m=° w 1955 ' 253
: iiaaod an Q5 araactmmxa tamglnag in one

*4-in 1p7§ 130141 An 13] 90 133] Va 145; 5:0 lac
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findy mcaaurumontl Inprnsod in pr€eat sf
ltaadard length: gareatent body depth 7¢~“i1--13.79 (=’-1 II

9.51); head Lnnmn am.s2-a4.w (B5 u 32.30); Mad width

21.42n26.&l (a- 23.543; qnout an $1 fin origin 3l¢6b~
35,33 (m 0-34@11)I uncut to U2 fin oxlqln fi2.9u»57,72
(M an 55¢U1)§ Uncut to A fin orl¢g.£n 56.34-55.28 (:4 an

53.77); snout aw pectoral fin origin 26.16-3:364 (M an
2-8..1;'9); snout to pains fin origin 34¢69-38.20 (as! an

36.84); bun as! an 13.22-.m.aa (m - 14.91); ban vi
fin 31¢46w36»3=6 (an a 33.41.); bane A fin 331,61-39,48

(M n $6.8M; pactorll Hm lanmah 13.9%-15,73 {fl-1 Iv 14¢85)|

pelvic fin length 19pm:-22.76 (M an 20.92); lonqoot D
aplm (3:4) 11ni.l='4-15q§:i3 ("=3 =1 3.3¢7‘9)§ longest A spine

(am) 6,9-)...7,:;5 (m an 6&9); least depth of aaudal.
peduncle 4¢i;f3~4~83 (H, an 4.4-3).

In ;,:»nrcent of mm length: anout Length 3&"2»<.11.3

aa,a3 4.»: ~ 31.49); Qrbn diameter 11.39-15.60 (:4 - 13.57);
lent width sf iz‘|fi9£'¢3I‘§i)S.i;l1 space 13,33-17».l2  =1 15.35)‘

a1an:;ated  dapxaowd. Mind trhmaular,
will dtpnuod and not spiny‘ Caudal podumlo latorally
aoapmaafi, =>..math haz1.zaata1¢ cleft at" mouth awning
unto middle of o:~!a1t¢ LOI01‘ jaw I011 projactlnrgh Eyes

partly aownd with tidal: slain, tntororbitbl am:-:0 bred
and slightly con: ave with mm lmaoth rmqnln Auntie:
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ncat:11'fi1th a small fiontnlu, posterior one with low
rim. Prqerbital margin with a won flax spine.
?:oaparc1& angle with Q8» strong aplnaa. ‘una IUII flat

opareular Baineu The spiny ziaqus nohiné the aye; are
radtamlng ans awe vary law, the postlrlflr mat spin wiry
itronfio ilther 0531M! W87 weak and 10m» fiibotbltil
ridqfil amoath, reaching upta p:eope:cu1ar~unq10¢ @111

retort on~£&ret iI¢h 3+{5v6) ~ 8~9¢ Ghrted band! of
tcath in unmet anfi low: jinn and vuax. ¢¢an1ne toath
an palate; Lateral lino extenfin to aaudul !1n_bnaa¢
First dorbai o+1ne V02? small and ao9ar;@od. Eon» of
the rays wf secand dorsal and fififitmrfll tins tarkua,
Gaudal fin trncaa¢

§5g;gg;.Latasa1 &1na scales 9@~l@3; in tranavorna caries

2%-26¢ Qwflnaii aaalao gzniwnm an ugwwr aart af afie uady
including snout, QI@0Q9r1fi awn 69626190 wcalwi af tho

lunar plrtlcgclaid, snales absent at pfittwrfll lain‘

Qgjgggl ziaw uniifarmly dark ia:<.m;tx abfiave, ml! mate
be1ow¢ flumareuo amall brawn oputu above. vernal tin
pale brawn and 1nuist$n¢t1y aQotted¢ Faataral ana
pelvic £101 dark brawn and intmsaly opattoi. Anal tin
culourleolq fiaudal ftn is having aallquo black, shite
ORG Yfl'1-101=*.; \8@1‘1§'3"¢U0
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Afhallancl, Goaata of M‘r1¢l, waadaqllcat,
flea, Man, e*-inlay Penmaula, Shim, fioraa, Jam,
Rluiclu Ialazms, Formosa, %°h111m::1noa, wot Mata.-alla,

fitnqgmom, ifixi Lmka watom and Indian out  mot
eoaato including Andmaann

W
Q‘?
M

1 im- °=w- <=='~~ 4"
(‘{9‘§.ipQ fififi  4-“RID; GQtn   E-'3  amp; cQtl=
398 (%4¢~lb  53!.)  F. {Jay £3011.

Yllwiw. 1812
II*1at.e 2Q ‘Q  %

Tilfllw» 1&2! 1': Pwlar.
193d: 4&8; _;'~:am.:h, 15%;: 378; ‘mm: and

an ~iKieauf:art, nfifiiis 1.59.
I

‘

‘

1

**='"@* W‘ M@@1¢1~nn¢@.
{M91 243; aszwkor, 1854-1;=%l 25; .U;unznur, 1&6£;n

law; may, 1378: 277,

iozdan Ind Richardson, 1903:
MB; Fowler, 1928: 300; *-snare, 1955: 253;
%*ion;;mtana, H-‘7£’5: 5.

fined an 25 amctmm rmglm in also
Mag‘-21f.‘%¢»&;* mm 15!. ($3.11.;-2§;‘a.i3 am *:‘L).

5;; 13%)‘! iii. 1, VH1; 1, 10; In 11; 2*. 13-19; Xi» 1,5;
Co 151
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mmuxamntn expressed 1n percent of
atamiard longthl jtfifltfifli body dop J1 ‘3¢2fiu13.8%;?

(em an lbw); head length 34.1‘)-37.96 (4% an 35512);

head width $9.3m-23.48 (w=~ 29.9%); snout to D1 tin
origin 35.21-39.28 (I1-1 an 37.41); Irmut to B2 fin origin
57.35-61;-3% (iii In 59.2.-?); anout ta F» fin a::i._g1n

57.16-62,12 (I1! n 61¢13}; lnout ta pocterll fin origin
1"9¢12-34¢2‘.5 (FA an 31,69); snout ta pelvic flu orlqalrw

37.~:;><;;-42¢8§ (ma ~ 39.31;); baa :31 fin 1=:>.aa-m.aa (£4 =

rz..,4s); moo zsg rm 2e,m~a¢:.ss (iii - 21.19); baa A
{in 28.1?-s3.‘2.i.;+3 {M an 29,47); pcctoral fin length

1:g‘3017qi34 (1% an 14.73); p-elvic fir: 1.-amgtts 18.8%-$“3u8fl

(fa n 211.51); Longest J spine iiitd) l.2,62~15¢9<ZJ (M n

14.31); lfiflgfllt A apino (find) 6‘25~$.&u (@ I=7.79)I
lent death of caudal mduncle 4,54-$.55 he an 5.10).

In §er¢ent of head length: Uncut lnngth
29.41~34,44 ix w 33,82); srbia diamater 17.u?»£?,w5
(fix In 19.2%; lent width ¢z?:f lnterarbital $9560 8.21
11041‘ {iii 1| 9911).

010:1-;36¥;id and slightly Gfimprflllfldn ma‘!
t:1mv;;uJ.u, aoprnnd and satay. fiaudal mduncle latarally
¢Owp2'fllII€h math horizontal, cleft of math ranching
114511‘-0 ptmu-‘biaal. mar%;;1n. Lower Jaw pmJec’ttn~;. 23.710

partly cowrtd with azhi-at akin, intnrorbital space
nurse: ma cormava with hm ppiny rmqoo. Anterior
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noctrtl with a small tontanla, poazortos one tubular»
Pwoorblaal margin with a mall amine. Preaporclo anqha
is having two a»iaoa, the cuter vary ctrang. uporela
with tum weak flat am-fits; Faun spiny 1an:3itu~=:2£nn1

ridges behind aha eyes, the water ridges nearly eaten
upto the pblt opercu1ar»mu:q1n¢ $ub:b1tal ridge inlay,
PIIhlfi$'flptO preaporcular anqla, @111 rakers an ftrct
lr¢h 2+(4-$) n~6~7, Villtfanm teeth in Jawtg as two
narrow elomataa bamis in vomit; Pllatina filth mill;
Lateral line oatan@a uptu‘aawda1 fin base. F1101 aorta!

spine small, Forked rays in pectoral fin. caudal tin
rounded;

figggggg Lotnrai ltaa scale; 9u~96; in transverse 00210!
19:23. fitunntd 0¢a10s on upper proflli includin;
proopercla ana op@:¢1e, cvcluid scales ba10w¢ ficaloa
abaena at pQctora1 axiao

Qmgml i‘~'1vw bleank arena ha-mic am the back at-ville Flint
florual f1a,pectora1 and pelvifl fins blackish. Qoctornl
flu tip grew; &aa1 fin colourleaa. Yhree oblique aroma
bani: an caudal fin,

Q1§§§1§§§1ggy Yhailana, %udeaasemr, inalbar, $1n;apor0,
z'~5umat:a%, Japm, Philimalma, New Hob:-ldm, 52$ Lama
and caach of India includlmz im=:‘£mml.
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=L$§*iiJ£§Fi I P'ifiC‘ * £Fi.'¢i'U¥;1E$

<l3fl%.l§?;ZRi 8  iafi?-1

2.1.2:» M “fig; ¢ ,;g  3 %   Q g

' WY #1-W#@"¢ W ~>'=l<>'\~'J~
Smut pointed, iwtch above the woo on the mwpnr itllflfllo
raaum obliqm, lean: jn inramimnz. .;1aa1l1u-y carmwth
Ecataa cy¢1o1¢, nraifint on hoe. Teeth vllliform,
present in jaws, palate and vomit» ?raapnr¢1l llttiiidq

r

Two <1-02001 firm, 512*:-@<>l*”: uparatad. 1-6 spines on first

dozen. 1 spine am: 9-12 raw in aoaond dorsal. 3 spinal
and a-1:: raw in anal Hm Pflkvifi fin with one spine Ifid
5 rays cmdal. fin deeply Fortes? or rounded,

Eh toxmnamy of this gruuw in still unsatlatacaatv
mu ruquliea urgeaxf. :ev£s:m:T1 as an_;;aatod by iihcher and

a*¢h1t0neud1{1~‘i974). war knwlw-ga awut this graup of

fiahts aflndia still aertalna an ae;'s (1873) Ubtk who
dencribod 13 nwacies unae: tun uifforont greupiq "who:
ad 69 fie ufari (1929) described 19 species fxum Znéow
Auauraliai Archielaga. qunrs (19553 recatdau 7 Invoke!
from 5:1 manta waturl under tum separate fallinlg
Latldau and fimbataldae. Holflaa (1967) cenduetad tho

avltemat1¢ ltudlna an fiahea at aha gonul‘L§1gQ,1n thi
Lake f‘§1b@:1-t,  Africa. Talwar and Giwakrapmw (1979)

roparted ma accm.-mace sf gag“; gggmjb Meeker from
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Ind1ln»wa&OrI %hua raising aha number of glassy

pnrchleto ta 13 tram India;

-§l!_§l;fiHHlfil

3rd daraal aptno the loagclt; no rncmbont
optna bafura salnouu auras! (tn; pcctwral anti I881?)
scale amath abanm. at nptnauo dorsal can prwporclo
Ind operame is hav&nq prumznena amines; proapercla

wtahaua deubla serratad edge; canal fin rounds ¢.¢¢¢
IIIOIIQOOODIIOO LQjgg_Cuvler and Va1nncionnaa._

2nd dorsal swine the longest; roaumoonm oplao

aruaent wafer: sainaua dorsal fin; puataral 1:11
868161688) scale aheath ;t¢l0nt at cninaua dorsal base;
prflaprcla ana saurfile wlthaut prominent apineul
prouporclu wtfih dauble aorratod edge; luclfozouo chanaol

in lroaaalg caudal fin deeply forhld ¢.¢¢¢¢¢¢¢--¢»»¢¢¢¢»
....,....,q‘figgggggglfiuvier and finlenclones.

j,Q§g3_!G\1v1@r and Va‘1an¢1¢:maa, 1.5:: .1

}'¢g|_; manor: ma vulerwlmmo, 1828: 88¢

aaxikla extends bahlna eye; atronq spine pteannt
on Lou: came of pa-0op¢rc1o| tddth aboem; in tongun;
ll-'15! 11316 U¢B1Il  IOIDQQOIOUQOQIOQOOQIDOOOOGI00

-----~--» mm%um (?§1w\>~



(§31°¢hv 1791*)
? Z2IBQE 401 ?

iilwh» 17% i w~*~
Q53;  a-wa11%t:m-;3uc*hanan, 1322: 96¢
;}_g%;1,“g ituvim: am: Valaaeiamrea, 1828: 96;

fialaakar, U349: 2?‘?

Lggn  mnznexf, 1859: 68; flay, 1878: 779)
§’#A|nz*za; 19558 1&6; fiahex" and 60 fiflaufratt, 1925;“

396] Fischer Infi fih1§ihG8Bg 19740

:  -on 4 a%*<n::1m@ns rmqlng in one31333   mm
£13  Q. Vii, 1, 12; A. iii, 1&4 ii’. 15; V. 1,5;

£2» 32?.

zneasurmwnm axpral-and in motcflnt at’
ntazuiiard 1 ngth: j”},11'®i3€Bl‘P; away »;i§@.;:n‘;!1 3 .1-.21-322.41  H

31.843); ha " lam Ms 34.€r;¢-3%¢»,q<;:&%§.@ {:13 =1 3‘i>¢51)0 amwt w

Q £121 origin 4i??.24-r-Mgfiii {)2 an 433.51); smut ac: 5% fin

ori-.j_;1n 66¢¢:.‘;~‘6Fi.52 W an 6711.75 )5 anmlt. 1:0 mmtoral fin

O;t’i.€;1i’l 3~lr~‘3£':-»34¢2B {Ii an 33;,=";J6)j wnouz; Q-"2 yafllvifi Mn

Qfifill 33g72I3?gU3 (£ H 36u73)§ bfififi Q fifl 35.3fln4g43

Q 39.3£%+; z~>;:=ao A fin 1-’2~€>r3-m.m (9 » 1.3.67); pectoral
fin mnqth 15.74%-17.158 (5-‘ii In l6d‘2): wlvic fin lazagtn

I3-O$§l§HI2’3<=)tl$ (M we 19.5%}: longest £2 azsim (3:6) 17.1%;-QQJS
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(is! n 18.36»); langaat A spine (am) 7,‘52~f9¢L’2 (:1-1 Q 7.3%);

lfllflfi dlflli‘-11 Of aaudal fiidrltwll 11096-nl4o19  n 12q65)¢

In pI;t*0<'1~nt of head length! smut. length 2a;.42~

23.62» ma -u 21.83); emu: cnmmetc: 11.82-14.238 (2.; 

12.64); least width of intnrarbltal anaca 13.46-15.9w
1- 14.94 )

Hodv o1on<;;a=m, latuzalw U011 eomprnud. Hand

zaoimzo/6, ‘daxnal ;~:::af1l.n aorwavo, a swap Quint to donut

fin atl§1H¢ &”uth slightly obllquu and large; Lawn: Jul
vary Ihtomg, slightly biqqor than upper Jaw; maxillary' -- w \
tip roaahma wit behind ova‘ R utters-.1 spin: patient
on pAraa-memlo, it: van-meal limb with three notches; A
amall Sniflfi on uperole, @111 ra&ora on first arch
(3-4) + 8 an 11012»  cf the takers are found M
rudtmantnrw Vvlllifom %anth tn Java, triangular? patch' 3
qn wmr. Late.-.-at line get bzammrd at eaudal baw

finrual aiie stout» fivft doraax, an¢1 and pectoral finstips tau d. §auda1 fin FOUfl$Qdn1 4'
§gg;ggp'Lafln:a1 lino acalli 62~64g in tranovarua aortas
1>&-1.8. "fleefilel ;:-1-aunt. I11 was the body lnéladlney Mad,

opomla am‘: wank, amant /an uncut and lntcrorbltah
Scale sheaths an visible at tuft dorsal, anal, caudal,
aaatsral afifi pelvic fine bani.
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ggggggp fiazaal proflln greenish, ventral profile
ullvory. Scale: on dorsal profile are mttled with
minute brown 00010 th-as lzazaertlnu a braa-mtah tinqu

mad nllvurv. floral, anal and pelvis: fins very black.
Puctaral Mn calouz-loan

Persian ml! to Eiouthcrn iflwtna, “man,
Plow ~.;iu1ma, ;%~2a1ay »‘\rchlr~.>o1m3o, hrth Auo%,ra11a,

:51'1 Llflkl and Imam: out aid mat ¢-27891180

2 I-fsx 40». am. ms firms ms
$1.); 1716 (1'm,0 mm 5L) lama, F. any Coll;

Qua imvior and valoncianma, R328

3 vim? and V¢.~:_1enc1enma, 1:32:32 175»
gag dam ltasz--diuchanm, 1322: 123.53,

-Mliker, 187-M 1a.;~.‘2,
r~.-lloekor, 187$: 29:2,

h 10*: op1;<rc:1+a serrated) arbual rin denticulated
in 1%: lowbr ané aeata:la:»¢ar;£n; lat, liao coatinuausp
no aplml in tiw poo maria: superior an-gla of orbit 00000

Ioloonooount 30

lntompercle net ax-rated; no dontlculauon
la mo 0x*a.ltz1=1 margin; lat. line com'.1:~mcua or intorrzsvptnd;
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Ipina or amines paenflat in tha pestnriar superior anwle
9! @Tb1% mloaouoooiuonnot 30

2¢ fidy depth 31.u9~34.3?m in 5L4 death at caudal
peduncle lw¢16~13»15% in aL; ourraziona of the
narizontal lawar maraln at latnroaorclo arc naarly
uonfiaod around iii angle; lat. lino scale: 39~41 OI:
0000000-oonono0a¢oo-Q QM QIQQRQIQ

fiudy fllnth 38.5?~4&.1fi£ in 3L; depth at aadal
paduneha 13.33»17¢94¢ in $L; serratiano of aha harizontal
lowlr margin sf snteropcrclo complete; lat. Lin scales
33*35"\vwrvvvuvrvvvoao §flQQgg1g,§Qgggg;,bly

3' Lat, line coatlnuus; a llngle pramtnont lfllfli
pronoun on the posterior nuporiar 5310 of orbit; gill
rahora an Eiraa arch 26-29; 1at¢ 11a scales 31-36 ¢»
¢*'¢'~I*v**¢~'¢~*¢'.fiEQ£l££l.$§fifi25lQQi.$"“*9r*

Lit. line lntezruptnd; four small sfitns
pratant an aha puatarior supariar aagla of aha ormln;
9111 takers on first arch 3L-38; lat; line scales
2°-35 ----~------A------» ¥-@=¢W1¢

§Q3;§&g_gag1 alaeker. 1374:
Plato 24,2

ggggggggwggzgkaleekar, 1$74a 9%; flay, 187$: 54; 1889: 487;
aunro, 1955z,1U7; Jh1n;ra, 1982: 3%.
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finned an 25 lzfaeclmena rm-Aging in also
33u.»16£..r~@Ll’ REE} 31¢ {43qi.7Ifl179g'l.i' I513

£13,  41¢. VII, 1_,1u;:*~. III, 9-10; 5% 12.1-12; V. 1,5;
*-70 Q40

find? moanuramanta axnrbtsod in parcont of

atomia:& lflngthl -gmafiaaut body azapth 3~J¢09-»34¢37 (vi an

32?2.a;;<..»)§ mad la-."rgt!1 37,€;§~9~42¢4‘.2 (1% I 39.3%; snout to

J fin ari in 46.uL-¢$,64 (m%n 46.8%); snout ta h fin
origin 59.>;1‘=¥~65,76 (:~.~; an 63.+...<"‘?)§ snout 1:0 pectoral fin

ar1;ln 34.9§~sa.?@ {fi=u 36,35); anut to palwic Ila
origin 38.2?-42.42 (..~.1-‘i an 39,93); hast  flu 34¢@%?s*§i\-316-254

:1!"-A In 36¢7‘Z'>); £2660 A fin 13.27-u»2?.Iq8l.  In 19.79)! Slectoral.

fin 1»an;sth 23.65-27.43 (22% an 25,67); pelvic fin lanqth

18.271-32’-9'I@ (.*'% II 2%?‘-413;; Imuiat  -spins (206) 22.49

‘QQJI8  u $.97); 3.mA:;em':. A spine (:;fm::i} 13,55-3.7-l.=::;~

(M u 15,31) lea-at qiemzh csf c@~u-ml "wduncle 113.16->13-.15

(313 I 111579)};

In percent of head length: aneut length 21.63»
32.25 (5.5 In $291.68)) orbit mlmnfltfit 24.50‘-29ni>3 U4 0 26.‘-9(3)]

least widthg of 1-mterorF;."»1ta1 apaca 1i;;%.;f;%5-$3.53  ll 21-34);

fiady alon ate, uncut puiatnd. watch above
orbit an uwper surface with a gradual laecnt in the
;.aoraa1 fin arigim rwuth omique, maxillary $.12: reach“
Upafi amter1$r one fourth of aye, Iowa: $aw allqhtly
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I

graator khan upper Jar‘ Urh1t margin narrated in the
lawn: and posterior margin. floubla odod proopelclo
narrated; fiorratlonn of the horizontal taut margin
of intompozcla an nearly confined arourm its male.
.m1 muss ¢>..> urn arch (1-a) + (ta-19) - 25-21. In
ra»a of touch an upuo: and lower Jana, the auto: run

1

slLqht1y=cn1arq0d¢ A alnqll row of tcath an palate.
Latornl lane continuous. Gouda! fin donply forked.

‘§ggy;g3 Literal Ila Icaluo 39~41, in tranaveriw 002100
15-16. $ca1oa pronnnt all over the boy including
prooporclu ana oporclcq Sealos ahcathe are vinlble at
dorsal, anal and caudal tin bases. Axillary scale
proton: on nalvic tin axis. Saaloa ausont on snout
can inuorarbtaal IPI@'Q

gnu: Dulraal profile -greenish, ventral profili unqm
silvery. A?zooperc1e and oporcle Iilvixy with alight pint

r0£loctlon§ in» aval silvery bletches above upercla,
finout tip $1ack. Silvery hanfi clan; tha midliao of the
bad?’ Qurqll fin anu uaper lobe af caudal {in polo

\

1

qraon. ?@qtQ:a1 nuts silvery. utnor line calourlooaa

$1:-1 Lanna, raalubu coat at Lama ma
now {rum fiuuthorn mast vunbnnld lawn.
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I slay (1973) itamd that In Ag.  the
intoroporala is serrated only in its awsmzior half of
Iowa: Ital: but in am premnt swam; M. la ebumml
that the tmareporcle male to aerated hath horizontally
and vertically. There to a rmarkwlo ditfamnco 1:1 the
amber at’ latex-at and tranavoru scales in um present
obsorvatlan and Mums given by my (187%), arauaup and

5mm! (1975)) mpaz-tad m abmmal. apicmm of 5. flat
{ram mmnlmuda raqimm of Vmnhanazl lune.

wow. 181$
?13tQ

’ &a|_l£  1671;: 369; 1%‘?! 4860

on 2:.» specimens zmgmg in 0120

fig: l 53¢ Vii, 1, .1-€;a\--11.; is. III, la»-11; in U.-13;
v. I; 5: 4;. $4

iimiyy maaauranenta aa;:>z'enn¢<.i~ in mream. at’

standard length: greawat body damn :m.sv-“.15 (M an
42¢9f;)g head 1:-mgth 38,23-43.33 (M In 425.81); snout to

fin oz-*2. yin 4fi.7l.--‘$2.77 (51%: I t§%L.M.s,84-)4 snout to A fin

e:r!.¢;1n 61,42-6<'>.6& (.2?-:1 == 64.z>2)t snout to sfwcteral flu

=1r*1.11n 35¢$T“~9-39¢‘?-"9  -v 37163); snout he pelvic fin

arlqln 3<).2?A1-43,33 (:4 n 414%); bum 1: fin 37.?7~fi¢-$2
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(as - a;>.n): baa A flu 19.1»-25.“ (34.1! 22.6-4);
pittoral fin langth 27,39~31,%1 (H10 29.15); pelvic
fin 1an;th 23.28-28.43 (m a 25@&fl); lonquat H spine

(aw) 21.39-3a.29 M - 29.11); Lemur. A upmn 16.43
24.34 (M n 2n,72); Least depth of caudal $06001! 13.33»
17¢“ (“Q In 15q3@6V#»

In porceat of head length! Qnout length 23.f.;<7~
$1.76 (M - 27.04); emu dlmotor 24.99-31.2: (as 
27.79); least width of intarorhltal Qua! 21¢1$~26¢92
M - mac».

aody oval, laterally Illl Qomnrnlaod. finout
poimtidg 0 dittinet match aiwve orbit on uimfler aux-fact

with a ltcdp ascent to dorsal fin urlain, wouth obllqun,
maxillary muachou apt: anterior one fourth of ova, low»:
jaw longer. rant. margin serrated in Lt: lawn: and
poatnrlor ur;Ln¢ Boule edged preapctclo titrated.
Inworoporelc fully aorramod in its heriaontcl margin
ad pustarlpr anqla, @111 rakern an ftrut area (1-8) +
(15-18) o 2%-26. An cuter enlarged row of toath in both
jam, inner row mall. Teeth pmneat. on Pllli-IQ Lats:-ll
lino cantlauoua. Cauaul fin aeeplv forked.

gap Lateral line scale: 33-35; in txumvcra 10:10:
13~15¢ fiaaloo present all ovtr the body lnclutng
prooporcla and uperc1o¢ $ca1o nnnatha are visible at
derail, anal and caudal fine blllq Axillary 0:110
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amount. 4m pelvic fin axing $ca1ea aimcaut an snout
and ln"t0x*a;,>arc 19»

vernal profile qrovtah wean, vnnual profile
b:L.¢M_ a-»11ww- Proeparcle mu opozclo silvery bu-1% ghfio

n unwary band along the midllm of the bmiw Scales on
dorsal gsmaftle arc marked bani? by brown spa“, mun
taunting a- brmvniah tlnaxfiv  botwnn 2nd to 4th
aonal unmet black distally. -“Eon darnl, ma). and
caudal. rim ducky.  fins 601.011:-*1¢l_il¢_

l Fnahwuuri of '=;I§fll‘I‘8; Cochin am: now
{mm southern mat. m-§;;5.=:m af vmbanad lam.

*  @=M- $19-$23 W-Q-111~~
mm 51'.) history unknown, F. any Gull. It _npma:~s that

;Jay'0 maw:-$110 at ?.5.l eomaowd of both 5,
-Rd b ma.

Cmriar am. valancianms, 1828
’4"'1fi'!';  V 7 H _  V %

mvtor and valeacimnm, 12129: £76;
mluralzor, 3.349: 3‘i;§:§ '.Lsunt.hu-, £859: $123; flay,

1878: 52,

Weber and fin Jeaufmrt, 1929:
»sm.£:a, 1955: lu7; Jhlngran, 19%: Sm
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Fewlor, 1905: $33; i.‘31auemurt, 192238 715.

mea on 25 sanctum z~am1ng in 01:0
69.0-1u7.»1.@ ma $1. §12u¢u~14~i;¢Q mm ‘ILL

flag“: 3.2, vii, 1, $3-us; 1% 111, 9.53; P. L41-3.5;

Body azaamromnta cwrenvd in pcragt of
standard lanqtha -"greatest body depth 34.57~4z;-J4 (M 
37.41); I-mad hngth M.3¢-4-0.62 (ea n 3%.-75); snout ta 0
fin origin 45.&fl-47.95 M an 46.47); snout to 1* fin orlaln
63.68-68.47  u 65.6%); mout to pint-carat fin attain
33.33-36-44 5;‘-*1 n 34.94); snout to pelvic fin origin

3¢3.3*6-39.15  n 321.66); bun H fin 35.48-39.32 (ii! I
37,25); Emma A fin fin 2<;;,4u-23.36 (5-1; an 22‘,:;36); pectoral

fin longth 97.45-31.97 (rs. n 28.71)) mine fin 1on~<;th
19@1=»&-22.3   B 21-;?3); 1.911 mm."  wins {End} 24,u1~

27:95 (.53 u\~2*~1‘5¢4i,-1; .l¢mi;§e'at ix whine (3:63 1?5.4?~9,*‘I$¢:;iJ
{iii I l.€5,2‘Zf); least depth of caudal mdunclo 12.10-14,49
(=*-A I 13.27)»

ln woraunt of head langtha anut lngth 34-24~27»94
-O 25.97); orbit diaaetar  (Ya an ;1'.:ii~.56);
want width mi" interuzbital mace  (ma an flmfih

may <:b1on~;;, command. smut pomtoa, a alight
cancavity an-ma orbit on tmpfir amrfaca. %-bad triangular,
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mouth ablflquo. maxillary &aea.nut lunch bontnd aatorlar
border mf aqa, law: jaw lliqhfily greater than uwpir jaws
firblaal margin not narrated‘ double cdgwd prvoporclo
ulxzazod La both limbs; Iatoruparelo nat serrated. A
single pramiaaaa spine an tha posterior uuperiar angll
af the arfl1t¢ fllil rakes: an first arch ($~&m) + (18~2u) 0
21~fl@. viilifemm teeth in Jenn. fauth present an vnmor,
palatina and tangun. Lateral lino c@nt1nusua¢ Gudal
fin deanly tasked.

_guQg;3 Latnrad line nafilea 3L~33; in tranovaroe aortas
1L~&3¢ fiebles wreaeas all aver the bad? tnaludinq about
and nape. fieale sheath era vlaiblw at daroal, anal and
caudal fin muses» Axl11ar¢ scale pl08@nt at pelvic fin
ll 10¢

§Q§gg;3 Qorsal profile slightly qrean, vuntrml pretile
shining ailvary with prpla soflectiuns. vbrv bright

silvwry bawd along ihfl m1d11n@ wf the ufigy. Freopotcli
and mpurtlfl silvery. fiaabaa an dora@1 pruflla are
motzlod wian small brawn spots. .%unu:ana betwioa 20¢

ta aan dordll spine: black miatnlly. Gaudal fin slightly
ya11nu1sh- wine: fins cotuurlusaq

w

Q;g$;§§g§§§gp mdaaannar ta flaot coat of Africa,
mau:it1ua,ficycha11oa, Had aea, Phllippinen, Japan;
$21 Lanka,¢flortn Auggalia and tndiaa cast Ind aunt ¢O&QtIa
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2 2:51 .:‘*i:~.:~.l» B37-839 (7!.¢a;~F36¢u m
3'41-:2 ;(%o"ii»-% % $1.) ?':3§Gr(lI’I8p 31-; Q87 Q0111

%L|. <1-wpwo. new)
Plato 25.‘;

Laaomcic, 1&2: 216.
mvtor and vnlesmlannn, 1828: 181';

fllnaaor, 184$: 3%»

fi.'.\l'\thQl'p 13%"?! 225.
Meeker, 1.874: W; way, 1978: 54;

F“ow1m:, IQG5: $31; $19592‘ and dfi Ehlufott, 19291

412; A-umro, 1955: W7; .mln,;.:an, 1982: 80.

awed are  ug*>0ci-mm: ranging in nun
27oU-62*¢£;'@ ma ."i§L *i3*5.1;-s31;:.;~  TL).

51;; I as, H1, ii, 9; .51.. iii, »i;.1;;.¢; $1‘. 14-lfa;
V;  Cg Q61

may ?5i7k'3QQL’#I§’3“!'§'$5'¥tQ in parcam; M standard length!

fniatilt mm; dnpth 31.2-5-36,36 (*2 an 34.19); head lnngth
31¢4€3n36¢66 (3% In 34,7=‘~§j snout $9 £3 fin arlgin 42.640

4"r.a<.~ (A2 an #4117); snout ts 5* fin origin ¢'5-3.1.!)-67.33

(M In 65.6w); smut to pnctmral fin origin a@.as-as.1a
(115 0 fl.¢51),§ azxlzsut to p¢1v3.¢ fin attain 36¢$?9-43¢75

(12% In 39,36); baa L1 fin 32,35-37.5.; (ska n 35.73); but A
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fin 19¢2B~24.99 (m.a=21¢5u); peatoral fin length 27.61
3u.8B (?\nA2Q,§1)§ ualvie fin langtfi £@¢51~&2;22 (win

3u,u1); longaut 3 spin (2nd) 2fi.75-26.66 (a-n~22.6u);
longmit A opine (End) 16¢)?-19.99 (sé n 17.14); tout
dflfith of caudal nedun¢l6 13o46~l7¢l8 (E n>l5.&u).

In aercunt of haam lenqahz onnut lonqzh 26.38»
3u.&Q {Fin 27.90); orbit dtaater 2?¢a@-33.33 (¢»n 29.48);
least width of lntorarbital apnea 26.3L~32.35 (%,- 28.Bl)¢

fidy oblong, camptlalddu finout plaaed, Qllghfi
concavit; above manta on upper su:faee¢ Mouth abilquo,
maxillary dean aut reach upfifl antoriar aordlr of awn,
lawn: gar Glightlv greater than uflpfit jaw. utbxtal margin
not aatra¢ed, Qoubla edaed $r$@@Qt01w serrated in both

ltmbl. Iflteroporcla not oexratad. ¥our promlnant lpinon

on pogtaryor suneriar angle af orbit. @111 taker: on
um; arch‘ (9-13.) + (:>;:..::s> - ax.-aa. Vlllifom um»
on jams, vbmnr and palaatne. Lateral line lntovruntad
at 8-9th 0pa1a¢ 5and¢1 fin deaply ferkaéi

ggggggp Lateral lino eagles 29-31, in tranavorce 00:10:
iwlw. ficaloo praaent all ova: aha bedy iaslualng ahook
and euorclq. 5call lhaaths ago visible at dorsal; anal
and cauaa1;f1ns bait» hniilaw seal: prelint am plvic
flu axis.
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\

\

Qga  brmht silvery with pinkifih :~af1act1@:na.
main ca! dmrual sivroflla are mottlod with alauto
190$!’ implwting hralninh tinge. A briqht allvury band
along; the mldllne of the body. fambram bitwun 2-4th
dorsal. amines black distally. ii?/oft dorsal. and mil dusky.
=.l'.*auda1 fin £11?» black. wthar fins colourluuu

Elsi: Coast mt‘ fifriaa, Red 50!, -3B?3Il'lg
Philippians, fihina; iarth caaat at Auatralta, Mill?
Arahtpalaqo, 3:1 Links and India! cam: and mu waetu

t KM Man. F 1173/2 (461-u m 51.)
F 117$/2 £42m; ma :5i.) -1'm\d1chorr=; 24.12.1956» 5c§iaK¢&bnon

C0110
F

=-4-'-W m..m  =
2 Body mbuat or olnnqaaedp
Mouth luqa, maxilla tip bread; vl11&%£em at eanlcal
tnath in b Man in jamlq lnnaw aeties oalargd, a few
canma “#3 1*: fa-oat. 11:11 menwrane free from humus.

iicaln Mun ctormld; mbovmm in the nklm i'm;~ "1£‘£“1zk.
nos wile an each aids. ?~‘r0o;1>0rc1o idem serrated. {morale
wiah 1-3 walk flat aptmc» natural Lina cmaplotag A
um .210 animal rm, 7-12 at-rang ammo, 3 mime in and
fin. ;:==e1v1c fin with 1 spine and 5 rays. ‘iaudal. paduaclo
cowamativaly aces, caudal. fin roundad or tmmcatu
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A@¢amprahonalvs reviilan af fishes of the family
$orran1dao is vary urgently nodnd since tho tawonany
of Ihis qnuup la still unsa>£0fautory¢ Hmong the 13 knan
qanora of the family 50ttnn1da0%(F£leh0: and Nhttncad;

1974), fishes qf the wanna £g$gggg}§g;waa anlv reprnaontoé
in the study area. may (1378) :uport0d 31 specie: tram
India undar the gonna  Cuvtu, which was placed
in the family ?erc1da0. News and do finafott (1931)
¢o0er1bad 38 npocleu anus the qua: §1g3gg;g;,!rom
Ida-Australian nzanlpello and munro (1955) roportnd
14 opeclaa from $r1 Lanka waters. 3 species worn
listed from Eiltltn Inaian Qesan ad western Cbntzal, H

n

Paclfia (fitqahor and Whiteheln, 1974): 40500 ad Kumaru
(1964) ronortod one new die ributlanam record £:aa.the
anus arund India aux alaa douczlbod 13 opaclen from
Laccadtvu Archipelago (Jonas and Kuuaran, 19$).

§nz..12..mmu.
\

1

Huron? with 11 amines; anal with 7-9 auft rave;
lax. line stile morw than flu; preoporcla mndoritlly
titrated, lawn: adge*w1anout antrone oplaesg canine teeth
preaont; o diatlnnt ohiarqod canines on olden 0!
mandible; pllnttnes toothadg caudal fin roundud ,..,,..,.
lldllllmlili 531942110



0"")
1. .

Bloch, 17%: 33¢

fifldy dQ§.'Jt-‘:1 27.85-31.1255 in $1.; durual with 14-15

son: rays; c3111 maker: 11»-14; aperculer calms more or
lass equidistant; Amt dorsal nptm near»; equal. to third
dorm! amine; maxilla up ma:-Iv reaching 2:» peatcrlor
margin er eye; 92-adv is having 4-5 black obllqua lntotrwtnd
emu bands) madman bx spots on Mad, may and fins 4.”
00000000000-Q0000  (§'*'0-1'8!!!’-)0

mum <P*v=w==1» 11151
Mate ‘Mg!

mm; mgmg Formal; 177$: 39¢
£}9_g_g1 Caviar and Valemlmnes, 182$: 332
441 iumhar, 13592 11“
#1:? way, 1878: :3#»;.».

\

mime -wrdw 8-'==%=* -Mrmwm» 1w» 3410
ibhor mm dl Yihaufsrt. 1931: 6&4 ziilunru; 195%): 114;

F1U§hI'7-1’ EQ‘;-i  1974;

a waned on Q5 specimens twang in aim
51-is-119,11;  5:. (§,4,;.;-213,@;;~v mm TL).
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gyi; 1 :2. M, 14-12>; A. 111, 8-1); 21. 19; v. 1, 5;
C; 18.

flvdy mwasurontu expressed in parent of utandlwd
length! greatest body depth 27,85~31.25 {4~p 99,39); hild
length 39@35»43.$4 (m=» 41.24)! Inaut ta u fin origin
38»14~42¢U6 (A a 35.89); snout to R fin artqln 69028wW3u9l

im a 71.6n); snout to poataral fin oriqin 35.19-40.76
(5% a 3‘7¢9*7); snout to pelvic fin asrlgln 38.82--44,28 (541 an

41.43); hauo u fin 51.4@~55,3$ (;<n 53.39); base A fin
l4@9L»1%d29 (m n 15¢66); pectoral fin length 2l¢29~@4u?8

ma -= 2::>,<#4;‘s"; ;w~1~.-s.¢ fin mngm 17.1»-:E*:_.A.§>3 M ~ 18.71);

longest U spine ;5th) 10.94-14.28 {x1_ 11,31); lnngilt A
spine (3:6) 7.94-11.11 (m=n 9.u1); Isaac death of cadll
p@dunc1e;1u.71-£2.74 (m ~ 11.3%):

In perfiant of hoe length: Qflout length 22.72-Q?.58(’

zmam; Iran diameter m.1a~1$.a2  - 15.41;; least ‘mmof iatez*:b1ta1 a>a£e 1E.$¢-15.3% {%!a 14.w1)¢

flnwy slightly elongated. fluent pointed. %uth
tenminaly lawwr Jaw projacninq. Yleft sf mouth ob11Quo.
Afiaxllla tin nearly tfiafihlmg ta aostoriar margin af eye;
Lnterorbital swaca can0lVl¢ Antorloz natal! with a flap.

J

€£nd mar$1n of praoaercla serrated; loan: angle with
pruinenh aninulas. un0rc1e with 3 flat afiinas, nearly
aquidiatbnt, ~11! rakars an first aruh (3-4) + iB~1u)=n
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13.014. Jma with two “rib! of inwardly -<%§l:0ct04 point“

canical tpath, mute: rem sf small can1ma¢ £.at0ra3. line
amhad, r$:acMn; ta mu of Gmldll rm. Ventral rm clan
nnu:.*01*¢ Eaudal fin raun~=:i0d%¢

Laura! time scales $2; in tzmwaru
“:19: 36-K-42. Cyclom Qcalart on mad excluding snout

am: inargrbital waeeu iilonigated canola‘: scale; on
bed-;;»-*; 313$ Mae 32261 flag,

-.

a*»;~p:k btmm with 4-5 dark ublmua Mhrrxp-tad
areas Mafia. mm,  and fins with reddish Dram
sauna twin ;%-'*e1v1¢ HM very b1a4:%k1ah.1- £31508 Mac.

dllk bffiflmillho

vied 4,‘-ea, riaat c¢>aa*.: mi‘ -J*~frica, ?e:o1an Juli‘,fiihina, F0 em, wan, §I*h1l1z'3pii“mi; aiwallon Islands,

mnralia‘ 5-13:1 Lamza and ccvasizo M’ lama‘
I

\

\

l0 .
PM F 11"*'i'*/F-’ @189-Q M FM
Madras, Ag 4,15 mm-"; u<>11.

Q

no

2?"-6

C13

P!

H

t warn i,;@5'3’:) mgmrtod 15> £5111 raiamra an lawn:
first @3111; arch cf Q,  and Flasher ma Féultemadv
(I374) nofiod 27031.: gill rams“ E*¢u;. in he present ntudy
H-%-1a., gill. Lralwra mm only uhaowod. -flmllazly, a htyhor’
nmwr of Mecca! fin rwa (15-16) were to-pa-rtod (Fischer
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Ind Whitehead; 1974) bi in tho prfitnnt oblsrvafiton nh\ .
afirflal fifl rmwb ranged frwm lénlfi,

* Mv ¢="1¢"<MvI=¢ ‘M
@Q5l§.3rQ."dp Sn;-am‘-: blunt. %;~’:outh tcrralnal. and protractllc.

Keith villifanm or conical; in human in ;lUI; outer
um-tea oftqm muargud. Tenth on Wm: and paints present
or amoat» @4111 wmmuw miwd or uzaaratod {mm htmul.

fificalen cuboid‘ "Km nastrilo cm ouch aide» iwaoperclo
at:-:;m.:;1,.§" an-rated. -morale with 2 flat. mlma, Laura!
lime cum91§tc. filngle dorsal fin with 12ul4 ltronq

I

\

aplnem Mal. fin \=d.th 3 apnea. £1-alvlc fin with am
splm and  rain Qaudal fin fatkfido

J the I3 genera knew": fiilaeher an-.~.s whitehnad, 1974)

undo: @:hls{t‘am11y, fishes af the gamma IE? was ;»n.1-,6
mpmanws in ma vh-mmw lake. 95? (mm) npm-tau
é aafleias %am India, aha: aaa da Qeaufart £1931)
doscrlzaed 9 spacing rfrom 1:;'2d::~i’maralian »*%rch1p@1ag;o,

muazw (li#J5f&;) Mgw mm Qflqggn {mm ml Lmka mantra,
V

§°Ll¢mr% :+.:mdL @h1te%=.ead (197%) listed 8 amclea tram {Eastern

Indian -mean and ¥¢e~a;r.a:a Central i>’ac!.fic sm<1 J-0008 and

?-;,@,:a%a:.raru (lW=;;=} rezwrtod 3 species firm Laccndiv-¢:+ Archlymlago.
4

1

§Qg gq qgggfl
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outer arias mszwly» conical; @111 memmrma 1-‘:00 item

lltimul ipoauoonooocuuaoorouqan UUVIIIO

Em“-Ba atuv 1€.!1'.Q 1317

i%i[Iuv1-M, 1§31'Iz 295,
}';§1QfiilQI'p M345! 527:
Foe-.=‘1e:, 191114! 527.

iilbdly depm 3@..35-3?,5~u% in 251.; 13-15 seal: ram

amvu lmmml Lina; lat.» line scales 3'7-~96; pros:-porch
lirratnd, amndorately enlarged ae:ra*=.1arm at the nn;1.¢g

vomr ans? $»al.at1nes tem1wd5 thrte bzc-wraith aaw:":wa:d1y

aurea 1at$za1 bands; a blacm ulotch an afilnofll dorsal .»¢
cooooooooyhlonnuonc   (3->T'93$1)0

7* m ;§A..s' V  (i"cnmaka.l, !.7‘?ii~)
Plato 2115.2

j%%‘gga Formal. 1775: ‘M.
ggggg ¥un;h¢r, 1.8%: Q78.
_1_g_m_g_ llcener, 12373: 377»

1_q-t_r;_~£:%:m~_,¢, L378: €:~9; Fowhar, 1=?*.?.&3: $311;ssabe fiiérili do f§ea:.af+:»r*;:, !.*$*31s 147; mare, 195:5! 11.6;

1-‘1.sehm' ma:-.12 v%?\i.t-ehlldg 1974,

@: mused an 215 0;:-mclmaaa ramim in 01.20
31g%'J5#1§.;‘10'~~-5‘ W73 3:» (330?-Iilglaii mm Tl-)0
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gm a ii, xi, Lu; -1"». III; Q; F‘ Li-“-13; V. I, 5; G. 18.

maaurcmnna unrauod in pmrcfint at
standard lanyha -qtllttat body dnpth 3$’..35-37.50 (Pa an
34.235); hand lengzh 33.67-39.5% (£34 an 36.124); moat to

is fin oxirgin 3‘~3.79-44.44 M an 41.94); maut to A fin
0&1 fiéfifit-72.22 {_*>é In 7i.;¢1&);. taout ta pectoral fin

armln 32,.'22~3€3.€¢’3 (»*-ii In 34¢-83)} Inout ta #901310 fin

oriqlax 39¢1B~4’5,t‘>5 {:2 an 44,36); base B fin 47a~$‘Zn&i.§;9¢3

(as In 4423.8‘-3}); base ="- fin 16.83--l9¢38  an 1?¢58); poatural

fin 1~:2nqm¢A16n66~19»44 ($4 - 11.19): wxvn an length

2-i.1¢B3~24¢I.$i  an 22.97); lomgcst ~J lpims (4th) 1.6.12»
19¢71 (:£,=.1g3,4¢4)§ lomgeoz. :1!‘ ;a;;»;f:»1@-10 (3rd) 9¢7.'2-12,26

($21,; 11,15}; least degsm :2!’ cau-:i_a1 poduacln 11-ll-13¢33
(M I 12.553

In ;I:barcam.. of $1006 length! Imut length 25.314

Q9.@p (film 28,29); orbit miamotor 2mqu4~23¢52 (fi.n 22.45);
least \nidt.h\ of .mte.::*crh1ta1 szsaca 23¢i‘52--:'€??3.3@;'¢: (r-2 B 263053“

i€iod~;\ mama ami'§ aampraaaad. Qlaft of mouth

allghtly ::~%'>Mqum zmm Qmii of mlllillll nanny l'\II=h1n<3 to

anterior mA§§-$"~}£§1 of eve» lrnrrorarblsal wuca flat»

Anterior namtrtl with as flap. $111 takers on fiat arch
(é--7) + (9.41) Q 1~5..1a, Téfitiw in jaws In Villlfum band,
sum: aerlaé enlarged. ‘Jame: amt palatim toothed‘
s>toa*,:~e:¢1o narrated, um wznulea at lower male» i;§'p6:"¢19

aha time flat amines, ma Iowa: ens very Dulijifltu Late:-ll
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llm slightly archod antorlorlv, r0a<:h1n~§; to ban of
cadal flap Caudal fin lllghtly fatkcda

Lateral. line main :3‘!-96; in ta-ansvorw atlas
3Q~42. fiualos small, prel@mt on body an head excluding
moat and &n:.¢m:b1=:.a1 spun saw.“ proaem. at the base
of mind  unpaired fins and also an caudal. and anal
Mm»

Qjgsgl iillvory with brown tinge; 3 btowniih downwardly
cu:-wrad late:-ml beads, first am starting tram the orlghn
at dorsal anu ends he1ow=th0 middlfl of soft dorlalg ascend
om 'ft@m napw ta» and of wit. darsal and third one tram

owaraie tn tip af caudal fin. A black blotch botlbln
3:6 mad 6th Garza! aminas, vista! margins of 9th and
lath dorial Op1n0| 2~4th and laat 3 rays uf salt Gotta!
blackish. Qandal fin wtuh 4 obliqao hlack lines, the lob:
timpod with b§a:k. Pactwral fin pinkish. fiiddlc rays of
palvic and andl fins yellowllho

Last Africa, Rad 15%, Quinn, Tatum, Japan,
I’-’1_;%i., I:1dr:>:'m81$; flhllimlnes, sfiuaaralia; flirt Lanna and

manta oi? lama 1nc1~<=d1n; Laccauivan

= ¢*¢~1i ="%<>¢- 1%? <88--J M $1-M 1954
£94»: m $1..) 1905 02%..» m 81.) 195%.: (96.4: mm $1..) isaadraa,F;
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2046260  Q1 8 5;»   J;  M L;

' Mw elonaau and tamrum
lllghltly depmannd and annual; Mauth terminal,
maximal.-i; rzuneoalari below p.reoIb&tl1¢ Aviation! limb of

preogarelaaorrated, lawn: part at pteopttflll hunt
inwards ta met the other own uptrcla with 0 mall
sharp 0p1n¢~ Lateral lino nlmatt airtight» Jar tooth
Villifflfifig vomorlna tooth pr@nont¢ fun uarual fin, 10-L3
slendor spines an first dorsal fin, one spine and 16-27
rays in thq aecm\~::I dorsal fin. Mal with 2 wank Qplmo am
14-26 rayu Caudal fin truncate or s112ht1%y umarginntu

flcw(1a1a) dllfitlhtd 3 anacloa cf ttahnn of the

genus  ilwier from Imilara avatars ans Wuhan and
da i3oaufortA (1933) added three //1.20:0 m~.~ne1o: from

luau-Australian Atnh11'-mlmgyo, "Thu eccurrcma at 5, Q
make: in Indian waters was that rcportad by »@'*oloto: and

5581 (1‘355J- ~@*¢'R@’Y (1976) in his vary !I€‘;f’"'\1'; mvtclon am

iitllaimxm wishes at’ mus, mpnrtod 5 speeias under two
genera which includes the duacrtpttoa of 0 new tptalou
tram the new-iaura sf mzua. nun and Sujathn (mew)
raeordnd 7 maoclos sf fishaa of an¢ family slllnqintdul
ffflfll lflillifl Hfltlrlp

' '. I‘ Y ‘. L _ J1
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head not wry dopmuad; swan normal (mt very mall);
3‘i3b13“d.3 93939"? 0o¢oouoo0¢oo0uoooo0oo_§§LLQ1g,CUVlB!0

Caviar, 1317

any; Cwler, 1317: 258; $1$1“k.r. I874: 63.Ql
fmlmbladdor with amly one wont camlomlc axtonat-;,~n

and ma aawro-Xatoral or antoriar tubular oxtonnlenl;
5 IUWQ 0f black 099$! on lflfibfld 602011 flh oooooonoonouo

an|o0O0§¢0MIO   i“==‘v¢RI‘Y0

fiwlmbladdor with two vary adatinct peat. cool-mic

oxtonu1@na, tum an¢0r1@r1w airactod extanaiwnc and an

anturw-lateial canvsluted subw; verztcal wlack streaks
i

@

an c¢c::md dares! fin ..¢¢»u“¢-u  {mg (fibraakal

g jg ~ ge¢.;; mckay, 1‘-376H" .flllfifl 37:1

gflllm  .1'.~'i¢kay, 1976: 373

aacod 2;-1 14 l;;'!Q¢1l!i0>’18 1'8-!'1§_11:"'I€§ in 31:0
1;},   :‘3£. (11¢4¢~;;-n246¢i.r mm T L):

1

fig 1%,“; 41;. XI, I, 22-23; A. ll, 23-24; P. 1%-160 V. 6;
Cg 2?;
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iaday muummats axmodud in pamont. of
ltandaxd length! greabast body dapzh 16.08-&9¢44 (fl~n
‘fiflfith  {.913 I  QBOH‘ ‘D
U1 :1-=1 origin as.»-as.<aa {za - 34.6-2;); snout to 02 rm
origin 53¢33~$6¢66 (M}n»54¢9%)§ Qnmut to A fin erigtn

\

56.11-59.$? {% a 56.66); annut to pvctoral fin uriqla
3$.5@-3w.¢5 (A - 29.19); snout to pelvic fin ariqtn

31.54-34.36 it»? -n I|l‘*.8‘5); been £31 em 17.12-30.29 U1 I

132 ft-{'1  (2% Q  BQ.‘ f‘ fl“
33¢52~37¢5w (fi -35¢l3); pectoral fin lfingth 14@75~lQ.99

£3-a 15,§3)§ paivic fin length 13.98~16.15 (fi=I»15.l4)j
longest Q Lpine 19.u4~23.33 £&%¢ 2@,82); laast dath of

éaudal. podumzle 6.Lfi?'5-72,7? (» an 51.862).

In peraent of hod langflha snout length 37.03
42.as  -= 4{1;%.<':§s>; whit diameter 11.w.w.ss (A1 
2;.13); least width of intirotbltfll amen ?u.fi¢-23.33
Q  QKJ4

;$c>d%;:\ ${oe”z~;-3:;-ziad, tnmlt minted, Mild nomewhat

niupmaaad and trlmgularg Lntnrarfiaital. airmen braid;
mouth temminal and email, firooporcle narrated in lta
vorttcax limb, a basnwardly uirectad small spin: on
upaseuian. :'1' Qhafiéd atructura n aha afloat. will
rakera on fikst arch 3+ ifiwfi) = %-11. Lataral lint
campleto, exwonda upza middle wf caudal fin. tooth
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\

vtlllloré, present in jlll and vomlr. Spinoa at!
éelicazeand flaziblo, first 3 amines of 1 dotnal fin
razhor lanqer. Qolvic fin withcut thickened alub~11uo

~

first rag. Caudal fin slightly Qmarginatip

§g;yg;c Qatari! lino scales 76-$4; in uzanavnru 00:10:
15~17¢ Iha ac lea cf tho lntorarultal Qfllfil, ovorclo
and cheek are cvclotd, Ctenoia l¢a19s present all avcr
the body $nc1ud$nr woctoral axis and cauflal fin hace¢

$¢a10$ abdeut an anaut¢

§Q}ggg3 wdrsal orofila allvory with qwlaan t0!1I¢tlon

including heaa, v@wz:a1 arofila white with aiakiuh tinge
Tlp of anlnoua dorsal fin black, tuft dqrsal la havlna
flvb town bf blaca lpata. vecaorai fin bane, distal
mlriins af walvic au anal fins yallawiah. Sandal fin
dU$k?Q

g§g§gggg3§@g; gatuartna wazars mi aezala.

fifiE2£&l'=m°Ffl? (197%) deocrihafi this new species (ram
{fig ¢°11q¢gg@n, Qf FAQ uauzua oxpcrz canaultaztwq

prwgramme at ;aF&I fiechin. g1gggg§;,1a var; similar

ta §, |§hgg# ix mast sf the exaernal ehatactera was ca

13¢

be d1st&flsu£shed aniy by chccfilng the ¢o1out of sfilt

doraal aux flha atrflcture of the uimmbladdur. Beatdoo.
the vertebral cauats, dorsal and anal fin ray counts;
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latornl line scale nmabara were found Ur: be ova:-1wrr>£rs1~:;

in chow am 0:-wales (séckay, 1976), iho holotypo of this
species was examined,

_g_§Q& (Foraakllg 1.779)
§=3’18'€}Q 97¢?!

g§gg_;;,;;,g  Formal, 1775: 79¢
“aw Mach and Schneider, mm: ea»
mg‘ Meeker, 1849: 61¢
;_§._g_@ éliunthoer, 1860: 243; my, 1876: 265;

mum.-, 1926: 235; ‘webs: am: da Beaufort, 1931:

1724 Jaiuato. 1955: 3'21; Fischer and imltahod, 1974;
mcm*,=, 197$: 3&1.

mesa on 2:; opvclmena l‘&1;;1ng in also
66»-265.um :31. (7?.¢@~3;fi;~.;; am’: TL).

i

flgmmflia as, AI; 1, 22.1; A. 11, 99.93; H. 14; V. 6;‘:0 20
I

‘

3003;‘ me0s=4z'~r2menta Oltpttiaid in porcent of

standard Length: greatest may -<.w'2th 16.1%-19.24 (5% I

17,67); hnadi 1em~r;t?\ 28.69~3if»43 U II 29.614); snout to

D1 fin or1g#n 34.@@_»-3¢§>.@..fi~:iA; (:2. In 33.62); smut  1;: {Ln
0:1-qln s4.21.se.~sa (1 - same); snout. to A an anqm
56-695-60.71 (M! an 57.68); snout to pmtural fin origin
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29qB2n32.47 (M u=3lp14)| Qnout tn pelvic fin ertgln

31.34-35.47 us %- 33.53); bun D1 fin 16¢w-19.04 (£4 
18.69); bass 32 fin £072.-36.9% (£4 an 34.56); but A {Ln
31@8l~36‘01 (M.~ 33.94); avatars! fin length 14¢wfiu15,52
(M - 15.11); pelvic ftn length 1a..2¢-15.47 w - 14.9»);
liflfiilt D amine 15.15~2$.75 (m~n 18.37); least dopth of
caudal poduacln 5,?6d7.57 (H Q 6.54).

In nfirneat of hulé Length: snout length 38.69-49¢00

I  Glblt @’.@"9I‘  (H I
least width sf tnuorarbltal 00800 17¢39-£1.u$ (Q I 19.78)

fiiody saiongatod. finaut pointed. mu um:-vmit
d0pr0I80d anfi trtagulur. 1nta@0rb1ta1 Ofiggq bgugg,
Mouth terminal am smalh §"l‘0@3p€1I*¢1»9 serrated Ln its

vertical Lima», a nammardl; uirectod spine cm oporclm
‘U’ shaped saructute on aha anaut. will rakern on ftrlt
arch 3.3 + 6-6 0 8~11. Lateral lino couplctc; intend:
an-to ntddlo of caudal fin. Tenth villtfom, no banal: la
Jam; umniclrwlar band in wmer. apinea arc da1ica_»o
and fl.ex1b1e¢\‘f1.-it few cmrnal swim; rather 1anqor¢

Polvic fin \vwh@wt ahicknmd club-411:0 first rev. Caudal
fin slightly mnamglnata.

gflggt Lateral um scales 74-17$, in trannvu-no aortas
16-17¢ Ibo scales of int-ozorbiml wane, opercle



Qlfl

chick cyclold. Ctnnola‘ acalo print-rat all over cm bad?
Mczudl.r\*;z pbctoral uh and caudal fin bfillg -Scalnn
abtcat on snout.

fiircylah brown ib-ave with golden tofloatlom,
vaatrcl profile silvery with pu.tp19 zefleation. Ssmaut
tip black. 'l‘i.;:'w sf craimus datrtlll black, virtual bleak
attach ¢==s1 sofa; dermal 11:1. Saudi]. fin ducky. 010:1

flI1'»}1l'il_Qf ventral mus! mu). fins yellowish.

Jqwan;  fine, Man, ii»! Africa,
Zmaimr,‘ Cant of siatnl, :>§ada»gascu, Mariana,
-iiilffithllllqg Malayan Peninsula, iiangkok, Gama, Pomona,

Phiilpplnwa, North Australia, 3:1 Lankl, India: both
out and mu. masts incsludlng Madman and zilcobar lslmdu

»  =¢-as. gm. en. $5  mm
EL) Andmawa, ».,=~m. flat. 4:54 ( 1.95.11» mm 5!.) Mayan, 1836

(‘21l¢='J mm $1.) mar», mum (2i;@9.a; an $1..) madruo, F.  Cali.

2.4.27. QL 5:35;‘; 0 ‘"5; ,~iv?" ; gig

1-iody thommw, ablmm at olonqaae and slender»

Mouth Qllqlhtly p1~o‘I-tmflllu Jllln with wil.11f¢:~rn band!

of Moth; tooth praaant can vamr, paints and P5Il“;,'*50l-fill:
$111 mambrmo from {ma fisthaum zmsles ayclold, rounded,

1an¢oo1at@\ ox media--shaped, Latoral line usually atchod
\

\

min:-Letty; boeomln straight pan:.er1».>:1-; with scat".
but nan2.1n_;; In mm muscles. Tm rzoraal flan, animus
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dorsal fin ahorz bind with 5~8 l@1fl00| eftcn pricodod
by a procmbont spine, wit darn}. with 0 lam; ban.
Anal {tn usually precudud by UIO detached saint}

»

separated tram rout at the fins. ?olvlc lin with oan
spine and 5 rlvn. fiaudal tin 60091? f0TkI¢g

A mwtof roviaw of aha lltlrnnure shew: tndt aha

first detailed aacaunt of India Caranglda was by Day
(1876) aha deacribwd 38 snalna frvm 1fl¢llfl "##9## I¢
many of th¢ sonar: use raiaoa up tamtltna by oubaaquont
flutters. Wbbflr and da aoamfott (1931) r¢p¢:@¢d*53
0000105 under 11 ~womm fa:-am Indo-wm-nlim Arwhimilm

and there is the oacq:ran¢a at 36 specie: in 5:1 Lana:
waxoro (aunro, 1955), mist: (1959) listed 24 lplilnl
ital the eollwcttuus uf Zaological fiurvev sf India,
@‘1$UttIQ Eiseher and Whltihead (1974) licned 65 £90610!
undQt 2n mantra from Ealfilrn Indian ucaan and fillflltn

Gantral 9ac}f1c. Therw is tbs accurronce af 17 species
in Laficadivd fischipelaga (Jones and Kumnrsn, 1980).

dew apoaiac a? Saranqld fishes has been described
by fihu and dong (1958) and williama (1961). %anv new
diatribuataaml record: {rum thn $088 lround india hlwn

bean rapurtcd anu tho rocawt impartant ranardl 0f lntcrnlt
arc thaafi sf Jonas and auaran (196), Hnuban (1951, 1959),
Luther (1971), Sruaaivaaan (1975, 1976) and Butt and
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hamoum (1976). sahor tmpertant atuaies on ayauematiea
of this yroup of fishes are these of mlth (19671; 1367b}
1967c, 1968, 197$). Talwar (19690), amith (1972, 1973),

Hmlth and fitaiqar (1973), venuataramant and Rannlya
(1977), fiilliaraa and Vemaatarmnani (1978) M‘; M111»;

g§,gQ, (1980). Racwntly vonkataramaal (1979) eondutad
n detatlad teInnam1¢ investigation °fl $11 I"l11°91¢
3aran;1d fishes of ?ar¢o wave wauora ad dosorlbou 29
specks: manor 13 gnnara, which lncluda 2 new dllzributlonal
record: frw tho fiayof aaagal and otnr tum tncords from
Lndian IQIQO

'." '@ ' .~. “ 5

1: Lat. 1109 with scutoa; pactural fin Ion; ad
fi1¢3@9 o0¢Q¢o0o000¢onn 20

Lat; lina without ncutas; pectoral fin short
Bflfl 30$ f§1@@tQ QQQQQQQQQQQ 5;

2; 5-9 aqd 1~@ aetachea finleta behind soft dorsal
amd anal; eyu savored with adipasa eyalid ancopt a

m'¢1lfi 9113 nnooouaocoououaouao §fifllL]]R§§,3llGKlIo

$0 dataehod flnlata bohznu soft dorsal and ill]
adipose eyelid not fully severing aye except 0 audio
811$ ooococouqooucocoou 30

3. flady without visible scales, embedded in ski;
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aplmmn durum! with Ins than 7 wines and mt connected
by meamrmo; mt.ns1<:>~: dorsal aw anal ray: {flaunt

llfifi oaaouvcoununcouonocno fi1QQ§§‘_filf1RIlqUl0

éiody with small vlstbli union, mt omboddad
in axing apimsua darn! wi 1.21 7-8 wlnas, conmctod by 0
mmnbzmo; anterior deraal and anal rays net tllnnmt
1133 ooooumoorocnooncuoo 40

4. Mo deep groove on abdan| tnuth prfltlnt Ln bath
JIID[ adtpaaa tillue nwvnrlng the tye leaving antorlar
half 9£‘9¥@A939@li¢ auaoocoooowootioo Gib lfld Go

0) Jaw! with single finale; of ulfarm,vl11lfora
teeth; acutfia prominent pasterlmrlyg breast scalad ¢¢..

iIii0iI&lI§+0O§00 fil3Qga,fiW&iflfl$fl\

b) Jma with villlfom tooth in Iowan, widest
antirimrlw outs: rows after: enlarged; acute: not
PI‘0!iBlfi‘lI!\$j Ufifllt I€&1Qd OI‘ fiflkfid Q¢O<liQQiIOIOll§Q'lQ'lQQ

lnouoibii  ii319€!H6£‘n
c) upzimr gm: with two series of teem, the war

lflrln slightly anluqad; lower jaw with a Slflglfi marlin
of tmcth; Qcutaa prumlnenzg broaat scaled or nattd QQQIQ

4.“¢<-..¢-».A... 95% Lamnedn

5. §odv llflflfigtl loft deraal an; anal with
nmmutachnd finlota paltlriatlm not talcum; wales
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laflwslate at 059619 {Ike and natal? ambeddtd in lkln
*"*""'~H~'""*" L‘°'9‘@a'l

éiody deem am’: danal and anal an thmt
nmzdotmmd mm ta ms mzlorly. carom: ly falautn
QC Q10! Gitflfllir 0009 0000 our 0 0 0 0» 0 0 0-0  l-599994‘!

sllukor, 1351: £48,
int: genus cantata: enly the following lp0¢tna¢

ggggggg {L1m1aew!¢ 175$)
i‘-alfltfi

Llnnmuaq 1758: 298.
ggm  »».;swn.m:~, mm: 424; way, 1878: 21:.
1;-Sabzlya, 1924; i*'avwlez', 1926: 148;

-sebar and an ;bcufo:":., 1931: 1'93; (.»~:u11ro, was:

124; qiazztwr afar} emimhemi, 1974; voaxataraumi,3
Mood an LE npectmns rm-g1n$:;;% in an»
73.0-181-9 ma 1'51. (Be'>.t;2-m0.i?: ma TL}.

7~B; P. 1,2u; V¢ 1,5; €¢ 2%.

iiody meuuremants expressed In paraent. of lhnflud
Length: qroctamt body fiat-»th 24.35--26,76 (51.1% In 26.19); head
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length 25.213-=28¢48 (:14 an 26.87); uncut to D1 {Ln origin
4

31.%-37.64 {;‘;§ as 324.92); snaut to  Hm attain
52.55 (M In 48.U9)3 smut to A fin origin 53.371-5&¢9<3

(M an 56-26); smut to poctuz-:1 flu origin 25q56-2&6?
7(;~.a Q 2':.am4 ano-at to pilvifl rm origin $29.95-35.44 (@1

fl.bL;)g bald gal fin 1f_‘.8b-15,u6 (fl H 13.83); but D2
flu 14.08-1?!¢B:..§ (J31: 15.2%); ban ix fin 122,49-16.43 (2% an

1336); pectoral fin length 25.f27~28¢45 (M an 26.09);U   U‘
90Q6vn]-1064 ‘~:£’}i I 1Uol4)I CLL ;‘055I-17g12  D ],5“'I3)I
.:~3LL 57.1.4-62k.13  n 62.95%); 10é"»!£_ damn at caudal peduncle
2.5203;-I2 (‘ii =1 2,92).

In gmrcent af be-ad lengths snout length 26.31
2*$.5? {:--A an £27~&€~i); orbit d1amte1~ 22.2:?-.'.}3¢&8 Us I 24.72);

1.-earl’. width Mi‘ i.;"mtG:.?::rf:21ta1 wivafie 135.8%;-§%3¢88 (3.8 In 25537).

Body ablcanq-elongate and cmxgaroaaed, motormrly

tapotlnéu Mnut pointed. 'Qi.!t§"l teminal, lwawr jaw

;wumlnent- ikatt M math omicgue, him M9 uf maxilla
brand and reaching W virtlcal balms middle of eye.
intemrbttal macs elevated. Adipose eyelm mil dowlop-ed
and mam-17 tfibfihlflg ta pupil, @111 ram:-a am {Lat crab
(ma-1:2) 4, (zzq-22) -» 21-as. Villiform mm» in bands in

upper jaw, waqmrp mlate an;;- tamgum, in a llngle aria
In 1-war jaw. Lateral line atrozrqly arched antorlorlv,
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hem:m1a=; Qt2.*Q1*;;h"i below 5th-6th darn! spine. Watiaral

£111 nachmq ta below middle at‘ soft ¢io:~0a1. 8-9 and

7-8 tlnlitl an rwatcrior pun of loft dams! and mil
flan m!F'®¢t1W1{¢ Csudal Mn deeply fotkltk

333;: Z'~‘*r¢80nt on bod? swept brunt and absent on Mad
Qmludilng poltomaltal axon,

@195“: *5l.u1s!\-Q:-non above, :11":-»,r balsa. A black spot
on poototluw adm M operate. siiorlal and mu fin! may
black, ether fin: guy.

Rod fsoa, finial, asaflcqaau, South and
blunt Mrica, wawaliw Islands,  Lenka md ceaum
af India, '

s 2:51 ‘:40. F 1119/2 (193.6 and
221.0 rm 81.) Prmdlfihfltty, A.§1§,:€,;1Ao:-ma $111.

Q53“; flaflnmque, 1815

fiafflolmo, 1.81%: &;§,

;;~:blt uiamtor lea than mmrbztal depth; @111
FIOIO GR Iii!‘ 82¢“ (3*9) * 2‘ nououooaaoonaoooooooon

-m~-m   £R~mP¢111
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%m mum ¢*Wm11- W8)
;>1a_§g_' 28:2

1931331 flap-pull, mam 128.
fig“  Guvhar amzi Valostcicnml, 1833! 145;

Fowler, 1928: 151.

..;;u»n=I:.?1er, 1360! 455; way, 1978! 224'
51933“ mg“; 231::-norm 1925-21?: 5%; fiialth, 1965: 219;

§1I¢heat ma =i!\!.teh~aad_, 1974!, Vankattruunl,
1979: 154.

%§g_  zwabor am da auaumzt, 1931: 271;
Munro; 1955: 125.

Band on 2? apoctmm, 79:6» and 1.31-@;;>  kl!
(1éX:¢CmaM 161-0 rm ‘IL)¢»

iiody muu:nmnu_ npzuud in peanut of
ntlzmdard Iowan: »;.,mnate0t may depth 67.93-77.31 (:<=& 

111.57); head langth 3<:.M~4u.% (za Q 3@,5'1); smut to

at fin ottqgih $1133-5@.@1 (.3 an $4.57); moat to ‘Q2 fin

o:1%;1n $4.31-69.4a (M an $7.13); snout. to A2 fin origin
b1%¢9=;-55.6‘? (as n 53.79); snout $0 pectoral tin origin
3£u64-36,7s;I»  an 36.67); nnout ta pelvic fin origin

3<:.15-32,26 (.54 an 31.21); has :31 fin 12.21.-16.45 [M u
14,,33); but  fin 53.43-54.48 M an 534.93); blue A2 fin
45,56:-45.8%.‘; (M n 45,613); Mflwaral fin lanqth 35.44-36,99

(i11% I 36¢2l.H amlvic fin lezxgih 53.43--$4.43 (1% an 53,93);
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height of 30 spine 3.81~4»43 (é u 4.12); €LL 29;?!-33.54
(;>.§ H 31.66); :&LL 36.1fm-38.54 (:*»“& an 37.6%); lent 609%‘-h of

@Q‘~.l@'$1 Dfimlflfilfi   Q ‘Q82’.

In peraunt af head length: snaat length 5&.w6,

orbit fiiametwr Efiaww, taunt width Q? interarhztul lnlfii
18.75.

3ody rhabaid, deep and all wumprenn0d¢ A otranq
Inuflnt {ram snout to daraal fin origin with C conoaity
above aye, smrang aalnent tram dutoal origin to ands!
peduncle. finout 9o&ntad. mouth zcmnlnal, Iowa: Jar
vir? mrumlnwat. Shaft of mouth abliquo, hind tip of
maztlla reaching ta vertical be1ow*antaria: margin of
syn. Intcrwrbital 89808 e1avatad¢ Alpslo oyeltd
rudimantrzu will raaorn an first arch (&-9) + 24»n 3%-33.

Villiform tqeth in band in jaws; alas an vamet, palate
an tanqua. Latazal llnm stronqly arched antorlmrly;
boaaming strblzht be1ow"1&th~11th darual ray, with feeble

ocutoa on caydal $$flun¢1e¢ Factaral fin lung, reaching
to behww 11th~12th darial ray. Antarlar rave of seft
Goran! cam amai fins fllaontuus. pelvic fin elonqazed
anw neaahlng La aaudal fin, aha latnr aeawly fasted.

ggggggg fiunuto, lncsnapieuoua ad ambnddd in akin;

Qgygggp fiilvcmy with vfillaw tinge, 4~5 hwoa wwttical
black band: in wanna onaa- Hana: odqa at opercle with
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a black swat, Filamantoun ray: of dompl; aal and
palvic fins black. Qthe: fins emlaurléulu

Red Sea; é?-alt want of Mrlca, fisadaqaaur;
@-dmwaltm illanda. Fuzmaa, iwl"4tal1:a, SM. Llnlm and count:
of India»

' £31 ~m- E63-265 13°-“~15?-Q
M 5?.) .--“>fldraa, is am; @3011.

A*§fifla%$Wfi1fi8§fl; 1339

1;-Mairuong 13339: 2¢;£;=,

Ail takers on f1rs% arch (13-13) + (29-33);
mama 43-46; atraighi nut sf lat. line {J11-§$fll§CO
hB1OW‘2nflw3ld Sflfi d&IQ&1 EB? pqpgooonoooooanooooob

m»--»--~ <i*°='w=¢1>
\

1

\

(Fornkah 1775)
Plfitfl 3901

Forsiul; 1775: ‘.36.
Hansel, 1:328: 97; =ii\ur:.her' 1%36ul 432;

flay, 1:389: 1‘3’:~;;§.

(QLQ) amber and do ;§aaufor':., 1931: 21.4»
Fiacher and wzitemd, 1974;

man mAaramaa1, 197$: 12:6.
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flawed -an  a 1-ecuaano ranging in use
5#i.;*ui3I*137n¥-9  5'5-L (64a=7li'II1§7c*L£- fill TL);

§‘p §g£g§L§£ “.1; VIII] I, 22~Q4; Am I1; I; 19:21;
#30 IQ  "v50 IQ
meanuxmazo exp:-0:006 in parant at standard

length: -z;;r¢atnl‘¢ mdy Qlpth '£'9¢~1Ww33¢*€.*8 U I 32.15)]

head 101191.?! 27¢';i;;~3U,%38 (ire! in 2‘9¢31)| lnuut to D‘ fin

arlqm 33-65-36,76 (:25 a 34,6-1»),| moat to U2 flu an-lain
48.17-!51.,d? (M In 5n.=¢3‘:3); Qmut to  tin arigia 54.76--A
57.35 (ac! an &6.76); snout to rucmrnl fin origin 28.97
3h61 (<15 an 1?‘§J.$’*ZU} m¢:mt ta mlvic fin as-Lgla 34.671!

37,'!9 M an 35.31); ban at fin 13¢-4=1-£6.66 (M an 141.54);
ban £512 fin aa.u@-¢:.>,2a {ca -» 4:;.;,-4-1»); baa A2 fin 3-\.u*;2-..

37,63 (M =1 354,81); metoral fin length 1'?-.5¢92~3<;.2f5

(:41 - 28.614): vI>@1v&c fin langth !1¢w-13.23 {$34 1- 12.09);

height of a L.) antne 9,81-11.9? (M - 11.06); ¢u- 21.63

23.52 am - ::2.os); am. 49.99-$5.95 w - aswa): least
depth of cauhal smduncle 4.;J~@.~5.fi»3 (.-.3 an 4l.if5i3).

in §0r¢ant sf hand length! unmet inflqth
25,86-2*3¢41  ~ :21-39}; orbit dawn: 2¢s.~s=;>-26.57
(.§.% u 26,44); lemlt width M 1:1toa~m~b1ta1 Mam 2444»

Bady dh1o~n§ and wrapmcufl. ;r.sou¥.h t:.=ta1na1;

lmwr gm lllgfltly Ion pr. wfifi-O  manta abliquo,
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hind up at maxilla raacM.rz=t; ta nearly vertical belcm
aaueriar margin of aw. lntarorbiaa; s%;:=ma elevated.
M19000 emnlid absent on anterior half of syn G111
ram» on first arch (12-13) + mu-as) - 41-46. Lowe:
part of gill uponing without furrow: Villtfalm todth
Ln  in a single carton Mm moth on vcaar,
palate  aanquo. Anterior part. at lyatm.-01 Mm, arch“,

'1

h@¢om1ng atralqht below 2nd-Std dqrcal tlfq yactural
fin lfiflfio ¢@nching to below 7th-8th dorsal ray. Antetlar
raw of ~.%~1<:>1'@t. darill and anal. high, caudal fin dearly

fbtkfidl

Ptepent ma body including hwnt, abnm an head
oxc1u¢1ng cheek and upmar part of opsrcle. Saale aheahh
at the 50:0 of saft daraal and anal {into

at-oQntan nbmm, silvery below; A black spot
on upper oparcular mu-;;1m ~?ip£m>us dorsal fin black»

fiqft aoraalamargin frlngad with black» Caudal fin
vollailah, up macaw. ~..1th0:r fins yeilawioh.

\

Fild Fea-Jatal, iAadm_?&I¢ar¢ éiiut tdzlca,
Hyukvu islands. Plxilippiaeu, Australia and coasts of I.n§>=1a¢

1 151 i"*=>¢- 3* £184-<> N $1)
%l18bQ!; F 2&6 (26B.~ mm SL) Plkiatln, P, flay Coll;
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V»  Meeker, 1:351

maker, 1851! 24$.
fiflx in aaassgl

iiwnut naked laterally; gill. waiters on first arch
(3.2-13) 1- {3_.»33)i scutoa 28-M; can 'd'§.§:.al fin lobe
with B b1¢¢k blfitfih aiatnllv unonocaaoomoooonoosnunaof*‘M"~M*~>

<¢1~@f\=1'=*=‘=- IBM
*' ' 1 ""}'§r-’1ItQ )q2 V

§3cnnot:., 183:3: 689; liunthily 153%: 43:6.
fiiuvlm" amzi valenaieums, 1333: 57; Day,

187$: 2%,,

“gym Jlawkor, 1851.: 363; ;*@%m1:»:>, 1959:
126; vanmtaranml, 197';H 14%

(w'.m.éu>  “hr IN  fi»wf&>=-=
193mg 994,

La” Q93 §,1’1'*,.“§‘-,Q",g;,},% It éia-tad an 5 8>?‘$0¢1m0:\6 ranging is; 0120

99.a.~15:»;§m;s (;21.¢:;»191.;~ mm TL).

I, W211; I, 1'33-24; A, I1; I, 19-29;
Pg IQ  V;  Cg 25};
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Body moanurmuenao ozprouaod in porcont of

0tmd&rdA1on;;=h: qzoateltz body ilcgaih 31,69-3En85 (3.4 

aa.u2); new length 28.1£»u3u.au  -. $1.29); uncut

to B1 fin origin 39.7%-35,a5 (% 0-34.35); anaut to Q2
fin orlaln 51¢53~56¢$4 {Q n 52,74); luau! ta A7 Ila otlqln
57¢51~>6£sq12   In 55$.-98); smut ‘lo pectoral fin orl. gin

29¢4L~3u.37 {@ u $9.86); Inout no aolvlc fin origin

36.31-4$~25 (%,- 3$.fi7); bane D! tin 14.55-15.65 (m<
15.28); baao mg fln 31.34~40.4a (M n 33.97); bane A3
tin 33¢86~3&,85 (%~n a4¢a§); pflctoral fin loagth 29.4w
2a.41 4%.». ~ 22.85); pelvic fin Length 12.31-u4.m (:4 
13¢77)i Heiqhi; of  spine 1m75-12*¢33  I 11132)) CLL
34.34-asna am ~ 35.03); $1.1. 36.c.m-42.42  - saw);
1aaa% dewth of caudal peduncle 4.54-5.55 (a.o 4.89)

L, percent; sf mad 1Q'nqa;hl smut length 331.23
3‘¢U9 (H I 31484.)’ orbit dl-flBi§@O1‘ QQo7'.Z~‘cn2§p53 (£5 I 23.9~);

least wldkh af lnterarbinal awacu 27¢963?n9@ (310 3w.13).

595? oblom; and eumnreaud» fimut Mlnuda
Mouth terminal, ;ap0 of mouth horlirfontal, him! tip of
maxilla mbiéhln-'3 to virtual bclow anterior ma:~‘;1n af aya

1nts.mrb11ta1 emu aonvox. zmtpoee eyelid brooch:

nos mrtnrily tram antorlmlan $111 talcum on first arch(12-13) +; (3~;1-33) a 42-46‘ Vullfom teeth in band in
jun, thai outs: mu enlarged in tlpplr jam Teeth in’
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bands on pamte zmci t.on_§u0, an a aomllunaz patch on vmcr

anta%r1w:1v arm as a narmw band mumerlarlvu Latoral.
1

lino arcmad an‘%:ari<:~.@:1;r, humming azraijzht balm! 11th-12th

dares! ray» imctoral fin J.cm:-3. toaehlm; tr.» mien 211:3

soft. down! raw. Caudal fin aiaqgly forked:
J

@@*:ooarn:. mi may 0xc1ud1.mV; breast (tram origin
of palvlq fin to opercular f1@P)¢ Chen and upper part
of eparelte scaly’. ma aorsal and Vaml. fins with bull.
scab; sheath.

Qlgggt <:£rowntf;¢:%'v-%;>1acli above, Qllvcm bola» Ventral

part. of head blacm ffioft dorsal fin lobe with 0 black
bluish, abhor flaws yellowiuha

u;§§;j,g;%‘..; gm ;"'h11.i-p;:>1fles; iaiuw hrehipalaqe, an,
fifiamatra, mlekma, I$1:1;;a;wre, ;:~_‘;rl Lanka and coasts of

£n?a1a~

}

' 1-llifil ~11**=- *¢=~- W ‘£11?-ii M 8*»)
;zmja‘a, F; ‘Day C011»

E-"ZQ sag! % Lacagaeflig 18~L.>2?

Llaccpadw , 15302 1
\'- *5,‘ .";'0-' - " zAm . 4A. . .. X-A- -.

*;31raa0t fully Q6‘-M00; gill takers an first aréh

(6w7} #(16I13){ lflfil with 1@#15 IBYO unocooonoioabtl

"""~'H*~*-   *%~%*-WY Md ,&a1mard.
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§g@  inlay and ._4al:na1'c3, l.i+'Is24
Plat: 34;. 1

Wvv W~* ~=*¢3-1'51"‘: 1394' 3590
Warn, 1955: 128; Fllcm: am! sihitihind; 1914;
Vonkatazamnnl, 1979: 144:

mm flw. 1818: @16

fsued on  asacimona tam;$.n*.z in ulna 4:*.;.<;
13300 mm $1.  IN}! TL);

: M x, "nu; 1:, 1*;-aw; A. 11; x, 14-10;
3'"; {Q  V0 I’  Q.
Jody mzaauramants cam-ealid In '-wereent 0! standard

leraqimi gr auaqt bmaly aepth 36.5%:-41.‘.‘I>£3 M as 3$:3.9*?)i

hand lunqti 31.f;ei’»~3A55.5-*%i.; {at n 39.71); snraut to U1 fin
origin s:~s.1a-=;1:*.as (~= - 4=;>.c:a); smut m 1.», £151 ur1;=S.n‘ K .
5&.aa-61.72% i" -% w.7¢.%»); 8I1~0tI‘§ w =3, rm @.>ri;1n sansv

6:f!*".31 (an - @6u.1?); smut to pectoral fin origin £1,45

33¢12  In $31.68); smut w mlvic fin §;'n;2;'i€31%‘I 33,54»

as.u2  an ?6¢32); bane .121 flax !6.’£k,-.121@:~<.1;~~@..i= (.1-1 -u 1.~i:4.14);
bane :22 1111* 3f“>.:?:J.~3€-\.75 1:; u 36.3:3); baa A2 tin 3u.95
34¢'21 (M I 313.32); pectoral fin length 28:98-33¢74 {r'-Y- an

3%1¢U3)l inlvic fin length 11;i.¢B70l.5¢31f.: {:‘i.’& an 14¢1L.-)| M1 ght

of 3&1 spine A11¢7c;@-1.‘5.=I..;%7 (.i;% an 13.44); CLI. 2+1.5u-a2.&;.

(22% n $39.86); :3-LL 39.68-44.91% (J! u 41.68); L22:-gut. dearth

of caudal. vefluncla 4¢fi54-5.62 (M u $.39).



264

In percent 0f hea Length: snout Langth 2s.aa»
l

3u.95 (ski - suwaa; whit uiasmotar .'2=.s.a¢-26.12» (M -» 24.12);
um; mam »-.1»: mum:-mm; %a§;Lma 24.14»?-2a.04 (M - 21.42»).

"assay uhlen"; and mmrazexv emmmuua. Mouth
tczminal, law: jaw a1$wnt1y%eb11xue¢ hind tip of

maxilla-raaching ta vertical below middle cf eye.
Interarbttql apaca @1@vated.% Amines: eyalié brands:

postariurly than Rntflrififilvn »i11 raters an firit arch
(6-2) +~(1¢~18§ u»22~2$, 3 par jam with an Qatar tow of
canical toqth ana an inner nan@ cf fina tecth, a single
row of conical t@ath in lawn: jfl» Fine teeth IR banfls
an vsmer and astute. Anteriar aortion cf Intern! line

r

Otronqly atchod, bcuing straight below bthwbth dorsal
ray wi;h s¢utea postorlorlyu ”ectara1 fin long, reachlnfi
balaw 8th arsal ray. finuiriar rage 0f aaft uaraal and anal
fins wizh Aalaate lohae, fiauaal flu deeply fmtkod.

figggggg firfiuaat on budy with {Ally scaled braaat, Qbgent
on head oxdtuminw chaek and wwqiarhitel area. ficalo
lhilth at #ha base 0! soft fiortal and anal fihla

\

\

1

\

2

§gjQg;3 Ye Lawian above, silvery b@1ow¢ A small black
npot on aw Ar angle of oparc1e.- éninoua dorsal; soft
darsal lobu ana forked margin of eau¢a1 fins blackish.

Uthor flnaveilowiah. Juvuntlvs with arnid vurtlnll
a1a¢n badd
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gggggyggggggg aunt Africa to Rad Sea, natal, madaqacar,
Hawaiian Islands, 8:1 Lanka and coasts of Indtl»

= If»! 1% @238 (W41-‘-* M FM
F-‘urmag

1-"@P°“°» 1%’?
Lsmtgwadfi, 131:2: 6»

fiind erzsi fif .~:;:aal1}.a reaching ta vartical. B0198

llighfl biyonfi posteriat margin cf ayag @111 taker!
on flint aruh (3-4) + (9-11}; 4-a vorzically Qblofis
black blotchnn interaeeno tn: lat. lino; dorlll fin
lobe unlfoxmlv fiiqmfitnd 0000000000;oooouuouooonooo

1100000000000  $3“ (iY;iI.lV19£)n

Mina ena at maxilla reaching ta vertically below

midule of aywp @111 rakera on first arch (7-8) + (11-19);
lnlatinc; vortically ebloag lateral bletches, the
lntirtor one internists lat. line; dorsal fin lobe
fiflfllil? vlzmentsd 0000000000000 §§QE§g§Q$§£.$flL,(Caviar):

_§§}§ ((I;uv!.or, 12:331.)918% 3&3:-1‘

1;}; ;Juv1c.:~r in Ouvler amt ‘éalenalennaa, L931:
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37?; may, 1978: 231; ¢=uber mm we maufart,
x

x

\

1931! 2&1} aware, 1955: 1321?»

13133 Buvler in Cuvllr and Valonyionnoa;
1833.: 377; giay, 15376: 13~<..~¢

mu firzxtth-vnzi: Ami Stalqot, 1973! 199;
Fllaher mud imitehoad, 1974; V9l'1kfl'§~ll’Q*§i&fl1g

1@1©i 115.

issued an 6 specimens rmg1n%;; in size
154.¢;~2~1;4@~;;1 mm 3!. 5186,11-2&4A.u  11.).

mum“:  1, vii; 1,  A. I1; I, 18; :3. I; 11;
v. 1; 5; LI. 2».

ziady naasuzeszmnta empz.-eased in mrcont of standard

longmi qgroatesz. met»; dQ;'3"$?\ 3¢,§.;!*9-82,35 M an 31.44)!

new lmqtn W-15-~'E.1Zi.7‘9 we D 2i;';,f’>4)§ snout to £11 {Ln

or1;:l.n Smbflw-%.36 (2%! an 31.63); smut ta 02 {Ln origin

53.4.22-55.4‘? H a $4.445); mwut t-15>  fin ariqm &..»,,,64

59.6; iM = 5i¢21)§ anwut ta ooczoral fin origin fi3.$L
Qllvfi H =1 921.17); smut ta pelvic fin arlqtn 26.21?‘

21.99 £i~*¢s - :.1%ss,?‘?); bane 1:1 fin 1@%a.-ac»-:aU.::a 4».-3 - 19.19);

but 02, fin 4qL;.1<>-49.77 (ex. Q 41.5%»); baa A2 tin
41¢47~4&¢£7>9 W Q 43¢%;»‘2}l Pictmral (in lrrmzth l.3.29~l-3,72

{M In 13.49); ,~:~r@1v1c fin l'§}n't_'}th 9.65-1).;-;;3  n 1%.;-.§‘.'Z»3.).|

Might at 3% line 3&3-5-51 {ta w 4¢3-8); CLL ‘9.74~1M-$.78

£211 In l=;.3&); ;;;.a. 69.48-74.919 {:12 u 7!.-27); lean dupth
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of ¢wm.\ pafiuncle 4.a:>..-mas {:5 ~ 5.29).

In percent of head length: anaut length 24.3»
2'5q(;%3 ($3 Up §§$q24)Q 0I‘D1l1 dlflbfllfit 21051036065 (H I 230%)‘

laut. width of lntororbltil space 25.64-27.95 (as 0 27.24),

finfiy elonsata ad well cumPr0uaed¢ finout blunt»
anuth terminal. lawn: Jr longer. Claim of mouth obllqnn;
hln on efi maxilla Iilflhlflg ta vottlcal halal iltqhcly
beyond ponflorier margin of aye. Intarorbltal 0900

aonvua. Adlnooo ayolld rudtaoatazv. $111 rater: qn
first firth (3-4) 1- (914.1) In 12-15. Ugrpcr Jun with Q
alngla atttea of tooth, two series in lawn: jaw at which
the auto: raw directad outwarfla. Canine tooth on ivmflhylila
Lon;ltua1na1 bands an palattnn, wtaraaald and tunqul, ll I
triangular nntah an vumar. Lateral line with 0 alight
arch antariarlv and wavy, wocuaral tin small, raaehtnq
to bwlow 4th dorsal spine. Soft durlal anfi null fin! high
anteriwrlv w-am oam1detacha&'f1n1@:s wuster1or1y¢ 5auda1

fin fiaeply fjkked,

figlggl Lamwlam, wmaam. -an baciy inclu-dim; breast,
absent an head.

Qglgggg sreytsm blue above, olivrry baton, 4-8 vurttcnlly

Qblbng aura b1?tcn@s intersects she laflaral lino. Burial
fin lube auokyblack» Farknd margin of causal fin ltlnqwd
with black. Inner nail af pectoral fin black. Uthnr fins
cotourlicc.
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amatza, Java, Solemn, 1%! Lumen and
coasts of India

1 131 ‘vs. 1&4? tznm» an st.)
fiflfiflfllflig 184:3:  IND 31-) Pflldfflg 5-:0 UIY C011-Q

ml wuviorv 1831)
6'" , J".., \ ' ‘I»*lat0 3M3

Caviar 1:1 Caviar and Valomlnnruia,
1831: 385; Haber and dc fitmfott, 19312 283;
§~41.u\:'~2, 1955! 1-'3~.;~¢

Hm 1876' 9%»
39; Smith-Vmtz and Stairgor, 19730 2599;

Fill:-'mr and ifshitahaad, 1974; Venkmtarmalrli;l\
: aimed cm 14 specimens ranging in sin
57gU'l'l47oU P33 $1..  mm TL);

£m£2%' #1» I» ma 1- 19--fl=a A» In I. 18-19: P» I»
15-!-13Q V; Z; 5| CZ; Em-$35?»

iiody muaaummants expressed in porcant of standard

lengths greatest mat: depth 26.31-29.41 (*1 -» 98-16):

head lonfigth 2:2¢44-2§i>,47 (:1; an 24.96); snout ta D1 flu
atlqin 29.3?-saws  - a1.42); cnaut u> an rm Q1-1.11»
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51¢ie9-53.16 (555 an &2,<.>7); smut ta 1x2 fin Qrigin 49.99
54u?6-(m1a52.3u); snout ta pectoral fin origin 23.1%
26,47 (Q av25¢46); snwut ta pelvic fin origin 28.82~31,fi1

£25 -n 3w,34); been  nu 18.58-21.98‘ (#1 I» 19¢w3}§ ban D2
fin 3&.96-48,35 (M - 4:;-@.7z;:); baa A? an 39,7='..-42,85

1

(fa I 411%.}? 3%! Mctcral fin length 121.94-15¢44 (2% I 14¢57);

$e1v1c fin lungth 11.39~l4,28 (A 0 1“¢48)l heliht 0! an
spine 5.75-$.33 (M 1- 6.81); cu. 3.84-42,35 (M In 10,89);
$LL 66.23~71.42 (%‘n 69.82); least depth uf aaudat
peduncle 4.1a-a.az.»  - 5.53).

In ms;-cont of had limgun smut length 2&3.5'!-42.14
(M -. 2¢s.a*:»); Drbit dlanotnr 21.21-¢:'eo.ua (as - 23.34); least
swwth ef latazorm-aal mac: 25w%i@-3u.55 (3% -= 27.53).

X

\

\

305$! €?‘11Ofl $81266 8114  ¢f3f¥l¥31'3lG'dQ 5l\9‘\l"t blllfltg

Mouth termlaall, Laws: Jaw wager. gauge 01’ xmauth oblique,

Mad: tin sf In xilla t@&w"f\1.m;  vertical wlow middlo of
eye». Intorar ital mace convex. Adm-use eyelid slightly
devwlopadq dflll takers an first arch (7-$) + (l1~19) 0
24037; TOQQh in Bfififif Jaw Vllliffltm astorlatly £6
canifomn antaria:.:<1y, lam: jaw with tum rows. zfiatah sf
toeth on VQQQQIQ palate an-(:1 wmgyum Lataral 1.1m wavy,

slightly archa% antwriarly, bflfinmlflé atralghfi below the
last; dorsal spim, svectaral fin small, reaching ta below
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826 dares! nptna. Soft darsal and anal fins high
amortorly with nmdotmhod f1n1atumsza:1aI1y¢ Cmdll
fln aeoplv forked;

.Mbd1e %Od, present on body imzluulnq bttllt;
shown! on head.

éiluiah abow, allvary balom mall indistinct
black aval motchas in lateral series, naturist om
1fi%IrIQCtB lateral line. Soft duraal fin lobe dutky
black. Mal fin auin-my yellowish» @;.;t.21o: NM.
¢ol0uI10l8a

gT§.~: 3; Q1-;..=@.c tied 4'-ea, éi-nutrs Mriaa, @~:ada@<3aaea:, mtll

ceantp “ti manta ea caaats of India»

0 2132‘. #0:» 12 £131.»; mm 8&3:
1595 £179“; rm» 5L) ...%ad:ee, £1 Day C011.

1 %
L$cemda, 12.1.2: 79¢

30dy dbptn §R¢94-57¢92a in 3L, withsua blotflhli
rwar the lat. line; @111 rakora an flint arch 50-(El-19) Q00
occouontooonoya   U-%6P9dU)n
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i’~~¢@¢>*¢@» w~»2>
?1B§Q 3101

Forlkal, 1775: 57.
gum“, Laamde, w£;¢2%u 95¢
Q1flj§;§],~‘§3ll2'tth0£; 166:3: 41:11; %4‘m~1u~, 19%: 151:
mg“ i;¥a*,*; 18781 $234,
ewbo: am: as ssuaufort, 1931: 286;

mm”, 1955: 13¢}; .;~nith, 1%5a223; Fischer and
zmitehead, 351174; v'ankatm*mm1, 19791 181.

I Iiaaed an 7 amcmom rmqzlrug in size
6-£i¢'l)»123.£J M sai. (‘J¢;¢,;;:-163,@;.; mm TL),

E-30 1.  1|  fin £1. 1;  I?» lg
17"'1B’ V0 5.; 3?; $0 13¢

fined? s1}easut%e¥n\§anta axpresssed in ~:‘»m:'cem; {ref standard

length! qraazuaet aw, cmmn ~:>2L.94-01.12 (£3 - s4.aa);

hem! length i*9.;.;@<;s-3~r;=,35 (*1 an 3a;¢2C;:}.§ sn::m2 to 01 fin

origin 43.1%-49.11;  In 45.87); snout to s-'2 {Ln urigln
61.99-64.72; (W-'2 n 63.67); unmet calf? flu orlsgin 62.19
67.64  -I M.,€>9)§ arwut ta m§e*:.mra1 fin origin 3~;.<.u=%.,M»

31.63. Us a 3¢;I:¢54)§ smut ta pelvic fin srigin 38.56»

41.‘?! (12: == 39,65); baa £311 fin 17.W-190.1 (:2 n 1r3.6~;»);
Dali  fin a*r.4<a-41.us (9% - w.aa); an 1&2 fin aa.as-»
360.1% (£5 an 34.40); pectoral fin length 2*.;s.5~;;..~21¢9<J
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pwn: uh 1@n1:;zn 12.19-13.23 (am - 12.1w); mam of as
aplrw 6.69-7.35 {aw -= 7.125); man damn av!‘ caudal
9-eduncla B,‘5>3-‘3}.*;=~f.3 (M an 8.7%-3).

In pnraona of hoad length: snout longth 24,44-27.09
#9.; In 253.87); orbit diam“: $M¢35..°-.2£:i.é3€’§ (M an 26.01);

10-not width of 1:L:t;cro':*b1ta.1 lnlfii W¢'lu-44.1.8 (M O 42¢“);

may nearly -awe].  atranqly cmap:'ollQm finout
blunt, i‘;-iomth l\l§3§OXfl1§'lfl1p l.l;':i;:p¢£” gm ;1romi.nont¢ $100; at

m.::uth ablique, him! alga kof maxilla reaching t".o wanted.

Delmar antaztlar mar#g1*"\ uf 970' L199 thmk and flashy.

Intamrbttail aflamoo convex, mipoao eyelid ruétmonfilryu
‘£411 a-churn ea first arch 64-(8-v9) II 14-15. Vlllllnrll

tnath in JIM, vomez- Md paxatlnas. Latoral. line wavy,
nllqnaly arqhud a..-atntmrlyu iéoft derail. and anal first
high ma Innate. fieatural tin mall, many reaching
to be1an'3r»4th dmznal amino. flame»: fin deeply turned»

\

@133’: vary \a:aa11 scales pmnant. on baa‘; inclualng
bunt, absent an head Qncluufimz; mum: eye‘

Q_Lgggl fillvuty shave; iiimlei-en milieu balm!‘ Mata!
half of gait daraal, anal and caudal fins b1ah1sh¢
z.;;~th0x lino yollowtlm

\

\

\

s ’\-*"*~:ad fies, ~%>laat- wast at Africa, ’:§0l.aya,
Indamsia, §*ni.M.pp!.nos, Chtaa, Japm, Motmlla, isemoa,
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aicbrifloa, 3:1 Lmka and coaaea at £3’!-:;*'l-18 tncluulnq

Lnceadivafifirchlpslago.
1

' Z31 Aw» *5-1’? (9%-°-'~?13~¢ II
$1..)  and Mat 23191:, lezéifiii £136.» ram St.) .@’:B£<?I1n,

l7\nd.IQQ!'i

2.4.2-Q. ggqigg ;  a~1¢;,~%=&~%; ii; ,»;fi §

€he§syst@mat1cs ana diszributian sf Latagnathld

fishes at Wwmbanad laka has Qrggmfltfld by Krup and Samull

£1$B1c). 9Aapec1aa cf allvwrwbfillv tithes unaar 3mm“ '11-   §~
(¢uw1a:)¢ 1,.  (Fous.!:a1), 3’
ivalumeiamua), 5. gggm (mvimsi,  @_;_;g“_ (valanuiennoa),

.2.» <~'-@1@@===1~===m1 and   ifimhl
flute racorfiafi frsm thw iakw, Character: af taxanamlc
value ami: brief wvmw on warmma taswnomlc otuaiin af

aha family Léi:><;;na*+;;.n1das, kw ea em norm:-a and specie:

0! aha 1aaa,;br1ef dqscrtptian af who 9 spastic, natfil on
uc¢urwefi¢@ flaw ahundance in the lake and q@fi;r31h1¢

dill-l'%.btil1u>:'2 *2!’ am 9 amazes were pmwatad (;*;=.a1:~».:,:> am!

senuai, iwleq-. appandix 6).
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2o‘ln29q Efiqifh  X l    " “

* »‘-Wv “Mag M @~m>"¢“¢¢
fifiouth terminal amti prottwtlliq ».;1a£z of mouth hatlluntll
or ebliaxuu .._=m:t11a tin ammo: pmterl.-.:1:1y, re:.=w:M.n»_.,,: ta

\

or bayou the {oval of the aye, Prnopatcli usually
aetrat-ed; ‘anal! ctenow scales plmmnt all mm: thn bawdy
am head inept on the smut, pm and past otbltfl. r0gl::m|.|
Tm ¢w@,tr$A1p an each siam iianlm teeth present in gum.
?l.l§":.a and tome: is having much of small tooth. Lltmrll
line Caflfiiilflifiq ¢:">o:aa1 wi. 1;:-= 1=._;=-12 a;:+1n~m, mu with 3

aptnes e-"ma? olvic math one spins. Caudal. fin truncate,
amatginato M‘ al1gh*.;.1§r forked.

taxaantamy Qf this gram» is still unnutiofaetory
an stated bar '5-*1lehe: and muwmmd (W74) who listed 15

gmuxa under {ants fmxily from fiuznrn limiian wean

western ».‘;aatr\a1 i$*a<:Lfi.c. ~;;;f we 1'5: known gwzoz.-a,tam: M :*.!w\ angle wane  alone was
rfifimwnwd in the Otudy arm. fa patuaal of .110 1:Lt0».;-atun

regarding fishes of tam genus  at the Ylndo-Pacific
area imam that may (1378) duos‘-{fined 3;; I;-‘#06138 from

Imfilan waters,» who: and do Beaufort €1~336) delcribod

31 azzrmstoa frfi i§mw~A:.aat%ra11an m'¢n1;asa1m}@, rsimzra (1955)IQ-_;}€3I1-QQ 19 8?? ciao f'I!'~.m 321 Lamina wlwra and Ftlchcr sad
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wattomad (8.974) listed 28 mecloa {rum mater“ inciian
-<...icaa:"1 and "mawrn ilanttal ‘Pacific.

AF _‘!_ A\ .

-iiclls ahaath pmnn: at soft dutlll and anal fins
bun] "prma»p@rc19 with scabs; vorfzical ans: hatlzoaaal
margins of prooperclo aerratod, a distinct nntfih in its
vowucal limb v{:»ntre11y; was not at ml.d--lmml of hlld
Mhinu tlcv of smut; caudal fin maminato, truncate at
‘til!-5hl>%ly fmrksd oooaoaaoanoounoaolnuuoan  moon»

£1 E   1531665’

%>%sLoch, 179;‘: 1%;
»m1q1er, £8223 a 36m,
¢‘*JVi@r a:::*;;: ifaleaxeiannaa, 1.&398: 441.
Qantas, mm: 994,
uiram, 1959: 1.9fllww 1963* 13¢»
ihwler, 19938 524.vm= aw.
1; final." on head beginning abcsvo mlddla cf syn;
seal“ anew tm lat. Um zaarallol to 1:, union
Mina the lat. Lina in horiwnwl zmtaorn O00-8010003 1".
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acalfia an baa beginning bah1n# the eye; scales
suave 2na\1at¢ line parallal aaa/or aaliwuely Hlfififldlfiq
‘M: emsal nmftleg acme below lat. Lina in mm-Luann!
Pittirn Qmaaaoauenoocuaa 3!

2, aody fiefith 37.6~41,31% in 5L; haad praflll
slightly canvas; an aval dark élatch on lat; lint ¢;¢.¢
~l0li0n0¢c0§0nnc0
3. iscalea mtmnn ma lat.» line and animus dorsal
parallel, mltqwly aaconmmg; is dam-oat pmfllo batman
lat, line and soft fimrsal rawtl bndy aopth 34.31-37.20»
in 3L; bra nrafila lltqntly convex; body rodaioh brown
and uavalfi of blotch iiliiliiiililiiiiiOGODOIOOIDIGIDOI

~~~-"H  15’°P°'*‘¢*13~
scalfli have thfl lat. line mbllflflaly la¢0ndlnq

tn ihe d$:U$1 prafila at tha pradursal scales ml? B0
O

parallel tn it; heafl wroflli eaacawt or Gafivlfij k@¢y
golden y@11wn1$h or bm+wn1lfi§ a &1a21net blast b10i¢fi

pI98fiflfi mfl GL9 1811 1156 p@atar1¢r1y uou00o0on¢u0n00 40

4. Bad? uqpzn lean than 4m,Qu in $L,*w1:h
longitudinal bands, na traaavarae bands ---¢¢....... 5,

Bed? dapzh more than 4fi,;% in EL, w1@n¢u:

longitudinal band, wink transverse bands lfiiliiiliflfilbi

54 écalos abmvo aha lea» line arr narallal
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wmndorlally, rest of aha leaks a.?w obliquely
IIGQHQIB; ta dorsal profilaj hand profile :0nwUx|
darlal ray! 13; vnortna tuoth or an artow'h!ld patch
with pmazarior fllfiflglfifl projection; fialfinn yellow
harlznnaal llnwa an ¢%@ bafiy;“gm0a%Qr part of thfi

bllk blfltflh balww ihfl lfitn 1150 oaonooooounuooooro

anneoouaioooc  ($93933.-1,0
ficaloa shave the Ian. line ohliqucly aufilndlnq

to fifltlfil nraftlai head prafile cenaave; aerial ray: 14;
vumtrlns tenth ms a axianqular patch with :oater1at
pxojactlan; nape: 3 brawn banda abliquely nsaindinq,
long: oaoa arm uaarly hartxoatall qrwuma: part of the
blink bl-0&0?! above the 10%: 11110 nooounanccuooncnuoooo

aooooo0~0nonon¢  (3l0Ol€9r)n
6' 5ca1as anu=w lat» lina obllqualv aawanaiag to
doraal preflle; neam proflla aliahtly convex] 3
tzanavuroe black bans of which iha tirnt band 0:200:
tho éwraal uriqin is Vlry distinct; 0 poorly whit!
Iflfii at thfl Gfiflfitfi 0! b1&CR blfifiéh coooaoo¢¢o0ooo0a0o<==~1v1»r>

(¢§‘§w¢h. 119?)
llfifl 3102P

§31@~=!u 1799* 113*
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Q 5 5| mm Hml1t~:=a-iiuc-hmm, 1&2: <2<:;,

1% Gmtor, 185:3: W5; lumber, I859: 2&3.
gag; inn  i-“Yo 1979 l A42»
gal  Qay, 1878: 42.
Day, 1889: 476; Fowler, 1931: 9=J.
ziiarnard, 1925: 1925; webs: and

do Snaufort. 1936: 244; Fisciwr and %£t0hoad,
1974..

mun an 25 upoclmru :an~‘;i;n»; in also
41¢;-133¢@;2 mm 13!. (57.=.;..1¢3,a;a an H.)

fiQ ' -if-70 X. li’  III;  330  V0 1|

Sway m~:.=aaum::~@anta expresses! in mrcent cat’

stmaard 1~an;th| gmateet mad-1 dam:-h 37,63-41.39

(Ff-1 -I 3a.9@); head 1m1.:3th w,@;a-42.156 (s - 4@;;.?1);

unoua to J fin mrlgin 39.16-45.6% (M n 43.71); snout
ta A fin iJl:‘1<]lfl 6E3.8%.‘»-73.64 (M In 71.89); smut to

P08103631 fin o::$._;1n 35;13~4144E3 (ii an 3-8.17); snout ta

aelvlc fin oz'1%’;:;1n 42,59-4?¢46 mi Q 4$,;>4)§ baa 5;: fin

47.31-52¢B6 (12: I 49.59); base  fin l.4.17~l.£5.21  n
l.5.13); punters! fin lezzgth 134.99-3i;1~¢6&  an 27.70);
pelvic fin iangt-h 24.21-26..1.:2 (m n @581); 1¢mi*;In. D
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spine (am) 13.76-17.11 (as an 15.94); 1@>n=;ast A spine

(am) 14.16-16.95 (-L‘-iii Ill 15.¢.:s); mast dmzh at causal
nmmcll lhbfi-14.¢;;1 (-:1-% nu 12,46);

In purfiflnt af mad ierzgtht saws Lonqah 29.35
33033 (5-'3 I 31154)] 0l'"B§/E dime“: £‘Uc7QnhQ5n64  B Q2543)‘

team: width of imnrarmtal. spam 15.45-89¢69 (Q I 17,08).

Jadv dawn and euagreasad, Head nmotlli eonvuna
cleft of mauth huttzontala %au111a scanning %@ U011

bahla virtical ba1ou=untc:1@r margin at ayl»
intorambitnl apnea flat, ayes aovorod with the mnmuran0¢
Horizontal ans vertical margins oi the firiopwrtli finely
uanttculauud, a faint navch at ltn vertical itmb vuntrallyu
fiudimantary gill takers wxeswnt in vaztical and horizontal
limbo of gill arch; W111 fievaloped gill rakara on firtt
arch (%~3) ¢ (1»1;) u 9~13. fiuter raw of teeth in aha
jaw era canines, lane: ruws of minute teeth» Triangular
pitch of tint-Ah an aromas‘ with its @021: Karin: margin czmwlvtg

mtnn sf small taeth 1:": palata. Lateral line camvex,
roaehing ta half of cauaal fin» 5awda1 fin slightly
$321.: filtlflfifiq

QM”; Lataral. lirm wales mq-E53; in tranavaru rail
2=;-23, -‘iaalaa ab;nre the lateral um no parallel to
Lt, 0¢@1es belnw the latiral lino ama horizenta1¢
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Sealol praaeut all awn: tha bad? an baud ouclufilng
an anaut swd pweazbltal :oq1@na¢ ficalu annath ls

vlaiblu at soft darifil, anal, caudal. mnatoral ad
pelvic fins baonn

ggiggk gt Maria} Mafiio deep \ml.1on.i,ah, vantral profllé
light au£ou:ed¢ $caL0u on aha body are hlvlag 0 black
apot at Lac centre, than imparting lunqiuudlfltl black
llnelq An aval black blotch an the latnral Ila boluw
the junetlan af aninoua Qnfi soft @tt1@n of the durum!
fin. §lna vallawiah, Ito margins fringed with red
QOIOUIO

3;4g;;§agg§g¢ Eantorn Indian ficcan, fivstozn finntral
?ac£ftc, caaszs af fiouzhern hfrica, iatal, Malay
&rcmipo1a@@, %adagaacar, fihtna, ?h111Qm1fi0I¢ fluotrelia,
5:1 Lanka anfi indian both east and first ca&ats¢

(Fm:-wR%e1. 111%)
Qlltfl 31¢3

Formats!’ 1775: 47¢
imvier and ‘amlancionnaez, 1328: 432.
zmnther, 1859! 193:
Day, 167$: 37; mm: and

dc aeaufart, 1936: 246; finch: and Whltihnlflg 19740

mggg  Jordan and iivarxnana, 1902: 3445
fintfig 1955: 135:
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mud an 12 ipflcimeml nn~:;;1n@ in nu
1U4‘.i3I1&9g0 i   $1
;=;@; ggygg ii. x, 14; A. Ill, 6»-9; ‘I’. 16; V. I, 5;

cu 130

Body moalurimontl tltprllifl! in patient af
ttmdard lmqtm greatest body depth 34.87-37.2w (‘=4 n
35.43); MM lamth Mafia-Swduulfl {ifi u 39.40); snout to
iii {Ln origin 4Q.,4&-44.3? (:5 as 43,49); snout to A fin

origin 68.55-12,11 Q5 an 743.41); snout ca punters}. fin
origin 35,22-36,23 {:1-*2 an 36.55); snout ts palvic fin

arlgln 4u¢29-43.33 (:1; - 41.05); ban :1 fin -mas-5.41
u 49.6%); man A fin 13.46-l.m.‘?1B ll». - 14.89); pectoral
fin length :*:6.9w1.¢13 (:5 a £3.73); pelvic {la length
21.1235-23.44 (as an 22.20); longnnt D spine (lth) 19.50

13.53  n 13,59); lomgua A swim (ma) 9.89-12.98
(411 a 11.1%); lanai: dn;*>1.,h mi‘ caudm. 2f>@duflC16 1-'~3.~1.¢;#L-»13,£"v5

Ls a 12.525)»

in rmrcent of had laaqxha snout langgt-h 31-70-»

35,123 (.@% as 33.31’); orbit diameter 18,79-22.31 (M -u

2u,M)¢ loan. width at intamrbxtal space 1‘7.£:7-2.9.44
(5% In liiqfilh

&od-,- oh1on~_; md non mil cempruasad, shad profile

marl? commas; Cloft of the mouth slightly obllquu
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w\l111a reaching t$ vurtt¢a1 below anterior mat%1“ Q5
aye. lntirarbital space flat, eyes cmvarod with nae
mflflbtiflflo Horizontal and vIrt£:a1.marQ1nt of the

preupercle finely dontlculated, a distinct nateh on
vortlaal lhmb vuntzally. Rudimentary 4111 yakqrn
prnsaat in haritantal and vlrttlll limb: of 1111 arch.
will dovblapud 9111 rakars an ftttt swan, 2+7 ~19»
water raw at jaw teeth oaninw, Inner raw: Ln patches
wath on v-ma: in triangular patch, an “palate” an an
o1on@am0d patch. Latral line aanvln, twaching to
half at caudal tin» ¢cudal fin truncamu¢

_§ggggg3 Lateral line 060108 4%n$3; in tranzvorie lotion
2U~22. 5:010: abave the lateral line ago parallel to in
below tho sainoua dorsal beau, but ubliquoly llflindlng
beleu the asft éeranl rive. fiat: menu beleu the lateral
hm hfifhilufltfili iiieclu pmatat an ova: mo bady and
head oxatpt an snuut, mam saw pastornizal :eqt¢na¢
3:01» sheath is saon at colt dorsal, anal, cauaal,
postural and pelvic fins bani.

Qglgggl Emfly uniformly Ifidlillhwblflflflo Male! of ::.Im

body amt having dlatint brown 090%! at it; cnntli, than
imparting longitudinal lines. The darts! intornplnal
mnhban rouonrod in it: distll ha1f¢ Soft darnll, anal,
Qludal and pelvie flan b1lck1Qh in its diatal half.
Pltoral fin ¢910Ut1@llo
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r I-‘ram riatal. coast to Ea: cant at South
.-fifrizzl, Metralia, ;~~;1adag;aecar; Lianylfiar, Bud £00;

8211210,, muktu Inland" ?Famoaa, i-‘*h111maim0; fill Lanlca

Imnat both eat am mat waste,

1¢g*é €?‘arastca1, 1775)
Plato 32.1

Furlkll, 1775: 45,
mentor, 1852: 558.; éunamr, 1859:

201.

way, 1fi7m 41; i‘*m-alum, 3.922: 31;
amber am: dc iinaufott, 19-36sL 27¢; Flflthqr and

mitehead, 1974.,

Jerdaa mad ~>vorma:"m, 19$: 343;
Manta, 1905: 13$.

: ..saae%d an  amc1mna% raraigiag in size1'3-{I1
§%1,$:; n $3. X, 13; A» 2&1, 8-vfiu P. M-16; W‘ 1;, 5;
Q.‘ 1-*3I:3"-ljiq

Body maauramento oapreasud in percent at
stmdum lflngfilhi greataat bofiy siapamh 3'I?'1A,§l?~»38,3-3

in 34077)} head 1@;"3*;g '1;-h 37q2:I;;.~~4lqfi& {ii In 33_QE36))

anaut ta  fin ¢>..~1%:;;1n 39.04-43.33 (em n 41.14); snout
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QQ A fin origin 69.4LuW3,21 (M»n 71,72}! snout ta

pectoral fin origin 34;95~39q9§ (% I 37¢Q5)| flflflui i0
@Q1?1¢ fin crigin 43-a2-$&.$@ (mvn 48.16); main 5 tin

4a,u9~&;:¢uea {ms I 41.31); one A fin 13.21;;-1!o.~:;»;» (24 

1#.fi7)l poctaral fin length 24,5w~&9;94 (m»a 27427);
pelvic fin length 2'0-¢i:#Li.;~23.fi>5? (:15 an 21.53}; longaat L3

spine (4th) 13.33~17-64 (£»n 14.83); lnflqflflt fl tall
(Bna) 11.76-15,68 {:4 an 12.a;@8); least degzath of caudal.

pedunzle 13.6£~&3¢33 (%.a l2.¥1)¢

in pereent of hand length: lnaut length 25¢?l~I  Urbit    I
Last width of ifltarotbltal Innte 17094-23.9% {Win 13.99):

Body ablfiw-3, H016 pr=;1~i’il11'.# mil cotwilo illnft of

mouth neatly harizsnxalu maxilla ands behlnm the levwl
of the aniwriqr margin wf @ye~ iataxsrbital space
convex, eyes eaverefi with aha membrane. flsrlzontal and
vorticalzfiaxqina af pwaepfircle finely uenticu1&%ed, a
faint natch an vertical limb ventrally. fludtmantary 3111
takers present in harlzantal and vnzeical limbs of 9111
arch. all devo1w@¢fi q111 takara an flrat arch (L»3} +
(7~&) a-a-11» Qatar raw of teeth in jaws canine, mmall
teeth in band in its Lana: midi» "aortas teeth as an
arrnw»head aatch with 0 postatler ulonqaziaa, palttlna
tooth as an aval patch. Lateral line convex, ruawlnq
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to halt of caudal fin. Sandal fin slightly tartan.

Lateral lime scales 4?--5@...»; in tramvora arias
1%-€¢*2¢ iicalal above aha latutal line um paralltl ta
it mtorloxzlv (fire-donut sauna); am: than Osivllwlnq
u obliquely awondtnq to dorsal pz~ofl.1n iiicalel holed
lateral line mzizontah scales pr-ammt all ova: me
body lnfilmriinq on Mad except. snmat, pm and poitorbttll.
1‘O§&10r1a fimle sheath to visible at wit aural, anal,
caudal. mam-are]. 68‘!-£3 panic Hm l‘IUIOu

§q_],_ggga 130:"! pmfllo yailowlsh-tvmun, silvery
VBfll!l11?0 A black oval blotuh on lateral lino below
the last. dorsal spines  fiat dorsal. ran, arena:
put sf it ta below the Iawral line. 4-5 widen yellow
h0~1‘l2=0rz2;a1 bands from ope::c1+.:a to uauml ;;>0d1".m¢1Q¢ wares!

and anal fine a11»..;h~1;1~¢ brawn» lltfifir fins yalhuilho

Q  gflgnt i--an mast of *"‘*fz1.'i¢l, shzadaqaacor, Hod
‘ziwchalloa, film, :£nn%1;gmq, Ekvrlfill; Phlllpialnua, F131,
Tahiti, i‘~uatx~a11a, &t Lmka and India: bum out and mat
Gbétfiio

mum mm (531""°?I 1849)
Pllf-Q 3202

salaakar, 1649: 41¢
mu:.H.L 90?: 1%?! Tm
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Eng  S0010, 1906: 43; Jordan ma *i'homp0on,
wax: aw; .-mmrn, wwz no.

flaw wgfla mm: and do fiusufort, 1936: 2725
Fischer ma Fmitehaad, 1974;

a Quad an 9 apcclmona tanqinq Ln alsoH33   @ TL);
3 Q0 Kg   111; B‘ ?i  V0 IQ

6. 2%;

meaauremonts omruad In porcont of
standard length: qreatnt 5nd-y depth 34.4‘i’.1-u37¢96

(as - 36.29); Mad isngth 35¢93-4i;;,£7 (M -I saw);
lnout to  firm arlgln 3»6¢5?.-»42.59 (J15 In 41.21): lrsout

ta A fin 1:wI.‘3.',f;i:'\ 67.18-72.47 (an a 69.91); moat to

postural fin smrtmn 3#;1.43--37.96 (:12. 35,7»); moat
tn pelvic fin ormln 41.6.95 (J-.~i an 444,43)! ban D
11:: 45.94-48.84;) (;¢.a Q 46.96); baa A fin 13.64-16.66

0:; - 15.233: Mataral rm length 2w.a&-25.92 (M V
23.6!i">); pelvic fin lazxgrh 18.‘;?36-$<*3.8£> (:1? an 21.36);

lunugelt £1 calm (Mn) l1q3i.lm13q.27 (as an 13.98); lmwgat

A spins (ind) 1<,:>.*:;;=;;~»¢1=1,:‘?& {iii u 11.29); la-at dopth at

eaudnl peéuaelc lam-36-l3.42 (aa an 12,66).

in pwrcont of head lanqtha tnout Length 27,68
3‘2,14 (M -= 32.u9); an-bit climate: 21.e3¢;-26.47 (M 
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2?,9fi); lualtlwldth at tnterazbitul apnea 15.41-15.47
(55 H

aady diep and ablongp fluid firoflla vary
¢0fl$IVln Cleft of mouth horizantalg maxilla Iilshlnq
ta vortiaal balow aatar£or4maru1n at eye. Intororbltal
inane slightly concave, eyes covered with thc moub:anI¢
Mortmantal ana vortianl margins of the praoplttlo £10017
danz1cu1at@d, a vary atatlnct notah on the vnrtlcnl limb
venzm$l1y¢ fludtmntacy 9111 xak¢ra praoant in the
harizonuol and vorateul limb sf gill arch. @011 divilopod
9111 rakors on first arch (L~2) +»£5~?) . 5,9, Inna: Jan
truth small and in bands, aunt raw 0!’ canine Math.
Vbmrtn tooth in a €:tlngu1ar fiatch with 0 narrow‘
poamarlar usalonqatian. Elunqaand patch of tnoth in
palate». Lateral line convex,» mashing to halt at “add.
fin» fiaudal fin Slightly farknd,

§g§gg3 Lateral Line maria: 4%-49; in tranavozaa aortas
2&~24. acalea amwve tn: lateral lino era ahliquoly
umndlmg ma the éoreal pmflln iicalea -bolow the
lateral line harlzanmalu Scales precant all awn: the
bod; incluainq an menu axcopt an anoua, pro and paltorbital
rfigiaflln $ca1w sheath Li visible at soft d©t.51Q anal;
caudal victural and polulc tins base.
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QQQ: =»¢¢onal profile guldm yellow, ventgal profile
ll-1Vl1"fn A black aval blown cm laaoral llm below the
l-8 can dorsal rays, aviator part of 1%. anon tho
lateral um. 6-a awn! awn on the body. 2-4 am:
are émllqualy wlalnq to dermal px-ofllo, tho 4th om
tcrlmlnaltlwg at the black me-mu. rut bf the band: of
ventral profllo nearly hnrl:¢ntal¢ fllnal hall of dorsal,
anal and poetonl flan hmmlsm ~..-the: tlm vollowlah.

s ;~3o<l.:th Afrlaan canals, ?:~*ia~da§aa¢am Eilnzlbflt,
malay Mchlpalago, imam, Malllpmlmo, Solomon Islands;
llbw iiouah wales, Australia, firl Lenin am indies bath
out and mat cmataul

Mai  (éuvlar and valanclcnnoa, 1828)
H.829

C-‘uvier urns} Valanclamwa, 1828! 43.4.
K1:-Y-‘HQ-§li"3'm*-“Q3! 18598 W5-’~"in 19791 679»
gmgggm alookcr, 13731 Bl; Jay, lB7B: 37;

Fowler, 1W8: 2a'.r.?; mbar and do »=.1aauf0:1., W36:

237;

50:10 and -aom, 196:6: 2433 Munro,
19558 1350

a mud on 4 specimen: ran-;la:;,: la also
69,9-l05.¢2 ma .2;-I. (a5,a.=-ll*9.w mm TL).
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l 130 Kg 14} P-*0 III; 3H9} 5:”! 16‘ V0 1' 5]

Lindy meaaurema-nta cannula“! in mmont at

length: gmnteat bow; acpth 4i?,85~44¢9Q
(M - 43.66); Mad length 41.42-43.47 (M an 42.44);
maut ta? J flu origin 424.7%-43,257 (F5 a 43.16); uncut

to A fin c>:1';I.n 72,85-75.36 (1% In 74.1%); moat ta

nwtm-01 fin ar:l.;:j:,in 4~.).~:.7l-42.\.;2 (:4: I 41.36); zwlvlc fin

nrlgln 48.57-»i’>2¢17 (Péi n 5»i.§¢37_)§ ban is fin 52.89-$3.8?

ma n 53.23)] base A fin 15,71-19¢:t¢6 (M -u 174.64)! »PWwrll

fin lanqth 25.11-29.71 (ff? -A. 21,11): mane fin lanath
25¢a»u-23.25 {#5 0 i%é¢63); 1on~<;u~§:, £3 spin: (4th) 15¢21

15.?! (M, a 15.46); Ian-?;1eat: .5’). $9.1m {Shad} 13.76-Imam

1% an 14.38)) mast depzh 0f casual peduncle 13.@;;:4-13-'5?

(5%: 0 13.2%),

In parfwmt aaf M.-an 1e:ngt»hi mwfst length ’2‘I7fi5E3~

3*2.fii’€-2  1- i*9.3~;); ox-biz mimic: $%2¢4l-24.13  an 23.96);

Mat widfih 0f 1:1t0rat'b1‘l-81 sgwatm 1?.27~‘21n..-5 (M In 19.>.¢8)¢

>3ody iblonq and clasp. mad mrofila canvex, u‘1ot’t

af mun nearly horizontal; maxilla raashmg to vertical
baiaw mtoriar margin of aye. ;£atomrb1!:a1 mun nlhgmly
concave, was covond with we :»aL):iaram» atozlzantal
ma vc:-meal mu-gim of preopnrcle finely dantleulotod.
o diat1»n¢t notch an aha vorziaal limb 'Ven:;r011va
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Rudhm~nta:y 9111 takers prlleat in harlzontal and
vertical limbs sf M;;i.11 arch. ml! mvelupad @1111

uteri on that arch; (1-5!) + (1-8) an B-1&3. Inna: side
of the Jaw la having very mail tooth, outer 1-on of
eaiae tvoth p:uQont, Vhmarlnu teeth an a trian4u1lr
patch, an elongated watch of touts»: on palate. Lateral
line convex, reahlnq ta half of caudal fin» fitudll
Ila slightly fwrkod,

ggggggg Lavoral lino meals: 44-4?; In taasvnrne levies
26~27. Bcalec above tha latural lino obliqully lillnfllaq
to durum: praftln. ficaloo below tho latoril lino
ho:1zoa2a1¢ fialaa pronont all own: the body lneludtnq
on bean escagt an onuut, are ana poctorbital roglunnq
fiaale ohuatb lo present at soft dorlal, anal. caudal,
pectoral and mlvze firm -man»

Elm‘: fiody qriylliw-Mora, mad 10 having Irregular
blue ltna, in troan aaammuna. an $va1 black bleach
on the lateral lino below thw 4~7th dorsal rayl; its
Genie is having a pclrlv white apt, Amie: aaltlcn
of the blotch is blow the lateral kin. Body canton
awn having a pearly white spot. fhmo vnrtical crocn
bada, a distinnt on Irons aha dutual fin ettyia, thc
Gifiand ana at 5-6th daraal nnlnw au% the third lndlatint
am at we and of amnouo clonal. I-Iorn1% am mat fins
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hrmmlah with blank mm'~:31:a, Caudal fir: is having blue
=-lmga tn fresh ¢<>n;§1..l@::n. mm: film colourlua

i'=-‘oath fit:-lea, liaazal eon:-., aiadaquwax,
Zamlb-M, Rné Siam, iiiolamon ialanda, Jwm, Shins,
iommesa, wniiippinaa, bumaa, Auaaralla; fir; Lats and
indian mat cant,

2.4.w. m 1~§;;,¢g 1 gm» -n1-;¢A%*%.1~,§

* §@=¢v vb-mi? W W’!
am: taunpq-‘:a:08e>d¢ J-imwu-<;;  inteci. fiimuth tm-¢zx1na1¢

dowwwamdly proatacalla. Fina @aoth in jawn, none on

vnmor qua palate» @111 mmmhrane frnn from icthmutu

écalaa cvcloia, areaent on beau, may and unpairod flan
wail. aateral line fimmaiete. fiingle lung derail flu
w1@h @~1a spines and Innlfi rays. final fin with 3~6
spines and 1--»-13 twin --”*QctP:rr-ml fir: lcmqj a’-a<t§ mutated;

Pelvia fin winh am elangatad axillary scale. Jamaal
fin fiflwply forkad.

sf the vwa genera hnuwn undo: this family
(flacrwr amt Whltahead, P374), films of %:ha mm»
was cvnlug rcrpraaen wd In am sfiud-~¢; area. flay
(1676) ncamaad 8 spmziaa of  from Iwdtan watnrc
am: mber and an mautert (1931) mxcwx-tad 18 weaken

from 1nd»~Auat:a11an h:cn1v@1amu¢ 5 afificiwn 0? lllviwv
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btddles wore recarfled frwm 3:1 Lanka watitt (wunro, 1955).
Fischer anm @ni2an@a (1974) llatod $5 anecioa tram
fiaeflern inuian acaan and aoatern Central Pattie an
ulna man;£$ned aha; aha qivan 110$ is lncamplota ans

caarraains many doubtful 81111961103; lo than fmtly In in

bafily need mf aw urgamm ravieian, vbnkataraman and

Aadrudaen (1975) reported   illiekit
imam the writ‘: 0i‘ wnirwular Limits: V1’-:21‘ aha tlrtt ‘B10190

Anal fin with find spines ans 1-au rgyg. gnorzqg
f'+9'lfl’?'?- 69"; flirt 0'5 fi-‘1'O?§‘581 fifi 000000:-aonnnoi  ":uv"‘r'

==;3\|v!.a>x, xmaaaz 1&4.
4‘§anam1$., 1¢€ii4,;;;1 :3-:1i,:.

fizmtor, 1.849: 11i.¢37.
1' ' _\§lI_§2Jfifi§§¥¥l

1¢~ $ocmad aornal spine greatly alangatea, usually
gareaaar %;?*w.n degsth sf tmaiyg lat. Lina scams -13-4?);

@3111. manta lu-12; bluisiw--black -spots in Lateral aortas

-----~-----~------~---»  swiv
$ecaau dermal spine not o1anga%e&3 lat. line
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scale: lea: than 43; gill rmeera 9-11; M bluish black
3P¢¢9 lfi lateral UOIIQQ 00001000001000: 30

53¢ »$$~=*§y depth 43¢17~47¢£3H.#- in £53.; 306-anti dbl-‘Ill

oaiaa 21.41~22q42m Ln 5L; 9111 takers 9; lat. line uealuu
4;»-42, in tranworw urine 16-17; body witmmt virtual
block areas bare; done: wax; ma). fine mm black 1:40 .01

wflrmin ¢¢--...-.-..-.¢¢ gg;;g§,Q§Q§§;LQywg,filiflklra

aady depth 37¢64-4Q.6w-in 5L) aecond dutch!

apina l6¢47~19¢l$m in 5L; 0111 raara 9-11; lat» llao
scams 34-36, in transverse aerial Ii‘-i-14; may with 4-5
vartical black crasa bars; E-fith dorsal amine black
distally; anal. lower lobe of caudal an» nelvlc flan
vwllowlah IOOQIQIIQQII g§£;gg,1g§1{gg_£am11tan~fluchananu

fiwlfir. 18??
§l§tQ 33¢:

€2uv1e.:’, 1.829: 188; :.i100l'1.0£"’ 1851::
1U] aunther, 1359! 345; Q8?’ 1fl788 98| Fflwlllg
1.928: 236; Fiaclmr am a~;h1w!wad, 1974

"Quviar, xaam 43¢¢; maar and as dtmfart,
19311 349t

*   F@w1@1*- 1%~»4= §3~»-1
l>ww- WW 14$
iimaod on 25 amcimaaa Iflflijlfkj in an:
91.u~171,u ma sa (115.m~214,m mm it); 
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fir: £Q_@_[3: X. 1.5%, lug 1%. Lilil, 7; 9. 164' V. i, 5; G, 2%;

aody maaauxammata exprnalnd in percent of standard

langthc qreataat Body fiapth 42,85-47.61 (M.n 45,&1);
head lumjgth 31¢3i£-J33,5€*§ (E-A an 32,45); moat to 0 fin 0:191:

42.85-46.9w (m.u A4.9); snout to R fin origin 69.u2
72,38 (%»n ?m¢35)§ snout to pectoral fin origin 3Q¢7%
35.54 {M av 33.64); smut tn: palvlc fin 053133111 39.5!»

422.7? (;»;: -. 41.221); Ml bw:-0 Zemgth 49.09-52.31.: M -. 50.9w);

A base length 1a,2a~17.1u £% u 15,4534 9eczara1 fin lenqti
33.5-'3n»3~%3.£:7 (~=T'..3 u 3r5.3i':)| mlvic fin lomgth 3‘;i¢4$iu&s‘:3¢6B

Q 259.17}; loaqoen is Opiate (:;tn_%:) 45,uL-5¢:.;23 (5% 

52,2$); lflflgfiit A spine (find) 12.11—14.41 (1 n 13,47);
lent depth af caw.._ia¥1 peduncle llgblu-13.18 (M II l3aC%6)o

In patcnnt of head length: snaut langth 3@.Qa.
33,33 L.» an 322,55); orbit giimwwr 3:;»¢9f:~34.@vfi)  an

33-Q9); least width sf lntexutbital space 32.14~36@9@

find; &blOflg¢ mouth protracttlu. waallla nearly
touching fin below ateriot margin at eyn¢ Qandlbia
strongly soncavo. intarorbltal swawe nearly flat.
R otasg accent frum saaut to dorsal fin or1q£n¢ Tin
nestrlls an eaeh side, clone tugutho: and tho antsrlor
ono with a flashy flap. $111 rauaro cry small, un
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flint arch (3-5) + (7.3) an 11.:-12¢ final! tooth in
jawau Latatal llaa arch@d, reachlna ta caudal fin
Wm-ea. xmlvia fin with m Q1¢ln*___'§3tQa' axillary snic
Caudal ft» farhed.

1*.~2=p1:a:l Lateral line leans 43-46; in trazasvorn aoziea
17-19. ficama praaent an §:m¢;%y amz new axeluailng smut.
sew» oheath at 6r;m'881 and anal flan base high. fiaudal
Ila aaaw with Qnaletq

§g;§g;; sllverv wright with bluish tinge in fresh
c@ndi%10u¢ 4~& ruws mf b1u1sh~b1ack spate in lutltll

anriaa on uorsal wruf11e¢ anaut ti; biaca, alongaaod
dorsal spina black‘ 4o£t daraal, anal and caudal flue
w1;h dunk; n&r41n&¢ yalvic fin slightly yallauishu
Heaters! fin hyalinwn

{ma $196, iiarsat <r?s:‘s.-~ "math .~‘»frica, ingscwsia,
=;;h£na| i~"‘hi1i.$3@i‘4169| alwars, .mf';»a-:1,  an-1€*.a1:1,

iu.r=:=tra11a, art Lanlw zamz c:<:>@<;§ats sf -Im+-“:&€; %1:*x<;Lu»i1z1\,;

Laecaalvus Arc%1mQ1ag0¢

' “ii 10- 15%/2 599%’  W’
¢9*i';*¢w mm 53L) -‘fladras, in ;4=¢i"i»-s *=e-"1<:.--1 AV‘-1:311.

gggggg; Fuwlar (lflfifi) anw Plachnr anfi khituhaau (197é)

0';*n~mn-{mM@=‘1   “*\*‘""
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F010: (IQQB) gtatgd ghgg Q, @gg;gggQgggg,wmn ovidencty

based on immature apoctmena of gp 1§g£g@§§g§gg,w1th fiark

wztieal tmndl, mm: and do saammzz £1931) aangidqrcd

3» as a topaz-ate 0904:1100. Vufakatarmm
and iiadruetem (rws) diffomnlated  from
Q, §11g@gg;gggg,1a nha chaps of past-craio dorsal
prufile, prndowoal fiiatanoo, 1ate¢a1 and tranavnrna scale
cmmta anti colour pattvrm

31"Ml91'a 135=.,_.>
P1-Iii 33:2

sneaker, l.85;;2l 3.1] _:sun";i1er, 1859:
345] ...»a';; 1-$3738 97; fmsfvlar, 19138: 2324; iwbfit

ma do A.-seaufort, 1931: 344; sumo, 19135: 1.47;
iflacher and ;mLt~ehnad, 11214.

a Juod on 2' specimens, 13€5.*is ram and 14%;: mm
M. (17¥=3.:1.> and 18.§,u mm TL).

z £13., iii, 1;;-1,1; A, I;Z;t\£¢ 7; 9. 14; V. 32, 5;
{lg 2»);

fimdv msanurementa expressed in norcant sf

Qtgnégrd lgqqthl qraatean away death 43.11~47;88
(M - 45.52;; mw 1.:~nqth aa.a2'-amae (;»»» '- 34.69);

anaut to Q fin erigin 45,56-46.63 (M40 4é.2u); snout
ta A fin origin 71.83-73.16 (m a 72.49); snout to
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pectoral fin origin 33.66-34.5<,; (‘=22 = 3339); andut ta
pelvic fin origin 41.17-42.25 M n 41,71); bale £2 rm
BUQCU-54¢57 {:1@§ n 52,28); bane  fin 16.54-46,91 (£4 an

16.72); pectaral. tin 1om;th% $7.8»:-39.43 (:4 an 3§3=.46);

pelvic fin l.m’l~;f»h £2%,7‘9--22.83  an 22.83); 1-anger:
mine (2nd) 21.47-:*~*2,42 (=15 -an 21¢“)! lamest K splat

(206) 16u19~v1fl¢54 ($3 I 16.36)) lmlllt dapth 01'
;»edunc1o 13.'.‘2»‘;1-13.3%  -= 13.3¢;),

In percent of head lenigtht snout. lmigth 31543

3~..-@¢6.9 (£22 u 3;'i¢&6)) 0:911. dlaaemr 30.69-3438 (2: an

$.73); Matt wléth sf lntnrotbltal linen 34.78-36.63
(M In 32.70).

"3-c:=..f=3: mm]. am; deem, *:£;out%1 1_.%.cwn'nve.rd1%~; pruttaetileo

:=.&ax11.1a nearly machinqa ta ms.-law: a-ntcesrtm: E71"-I3I"‘~§§1fl uf aw.

rzmndtble stir-r:vn~f;1Y co=wwa. £ntOr~:>tbi'e.aJ. space slightly

canviu. A strong ascent fzam anaut no doreal fin origin.
1'!» mastrlls ma each aim, clam manner, the anterior
arm wflh a fleshy flap, .1111 ma-on on first arch 1-M3 I
*3. Fine teeth in _-mas. Lateral Liam axwaed, reaching
to tzaudal fin ban. z“-mvia fin with an elm-agated
axillav; team. Caudal fin deeply fazkadv

Lateral um scams 41.\.-4:2; in tnmvarlo art»
1.6-11¢ -5ca1ua amoéea: on txmy and head oaclualcxg uncut.
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§i1;h maly banal sheath at daranl and agaal fin: bun
Caudal fin base with seals‘

@513’: :3i3.var’;, fiorssll prafilfl wt ah blulih tings! In
trash eanditiwn» finaut tifi black‘ distal margin of
loznal, anal and caudal fins black. utnar {Lac
on1ou:1Qna»

Fmmnosa, ;’~‘*?ui.1ipn1naa, ihrth Auswalia,
Sr! i..aAr1ka and  ~a*=:-s of ;E.m.;i1a1 ineluding Aadauann

' I-M *1~>~ 3% <12‘?-*1-*M 3*-7
F‘  'C~.-Tax,‘

‘Ema  {i‘"i§I%l1li~r3s\~i€itlQ?!-851$}; 1E32fI%’ )

4@$ss“late 33.3

»i‘w1tor"a--?..iu¢:%\.zznara, 1&'3'l.?*i;*: l.@-ii.

€.;‘uvi~:::~ as:-3 ‘-ra1=::nciea;n@s, 18.3.....1 477;
...;»:.mas and =_~'lmw.%z-m1, 191%: 31$»

flay, 1%-mu 97; #?:eber and as zioaufmrt,
1931: 358; Fischer and :':hi1;ahe;m, 1974

geg £¥r§ §'=i$*~1§"l:§')Q 193:5: 147.

2 -»'>IfiBW9‘0d an  spwcimmm :mq1:m, an aim
5\§o‘i:-'#I950U M1! 35?. (7*-J.-1-'q£.<¢1210~§  Y5-)0
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£30 ix; lb} A0 Iliig 7] pa 14} V0 1| 5Q 5:0 £20

way aeaauromwntc otpritofld in percent at
ifiaziriibtd magthz greatest. body ziemh 37.64-42.63 (Am n

39.42); hoad length 29~1T~33.33 (M»n 3Q.8?); taunt to

$3 an arxqan 4;§.0u-43.25 (M an 41.25); ta A rm origxn
6¢.66-71.6 (Mi_b66“6)‘ uncut ta pectural tin origin
29.4L»33.u7 (ii: 31.41); snout ts pélvle (Ln origin
aa.w-421,42 (sa - 4-i;;.55); base  fin 45,4<~...e,:,1r5 (ha 
49.53); base A fin 13.39-1?¢32 {M~n 15.50); Puatozll
fin length 29,4L~33¢92 (M Q 31,@4)l nelvlc {in length
22.13-24.1% (m,» 29,38); Xanqist a ppino (2nd) 16.41»
19.15 ($ n 17.99)! loaqwst A spin (?nd) 14.7u~16.60
(M In 16.5%; least death Q1" cauctu peduncle 11.76
13039 (M II 12;48).

In partaat 05 head length! lauut length 27u45~
310-81  I 29Q54)( orbit. cii&£#§i3t 3lg37~36u9$ (M I
least wbflth of 1nta;urb1ta1 spawn 33.33-36.64 (m n 35.14).

aafiy ob10n;¢ imuth prouratilo. $18111! reaching
ta slightly baycnd tha anterior margin af aye» finndlblo
concave» Interomiiaal spam many flat. The two
nma;r11s nltuaaod closely; anterior one with a fllflo
illl takers on first arch (2-4) + 7»~ 9~11. Jlfli
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haing small teeth. Lataral lino archad, :@ach1n¢ to
caudal fin bas&¢ Pfilvic fin with an filangatifi axillary
lcale. fiaudal fin wall farked.

gggggg; Lateral line scales 34~36; in tzanavarnn
series 12-1*. écalos prnuant an bod; and hand excluding
anaua, yaala shaath at sexual ana aal fin: bane vary
hiqw. Qaudal aaae uiah acaleaq

§g;Qg;: $11v@ry-grey with 4-5 vartisal black cross
bits an dorsal praftle, Vantral prwfllo silvery. Tip
at snout flank. mambrana natuuan 3-Bth daraal snlno btack

¢1ata11y. final, Iona: Lobe cf caudal and pelvic tin!
yailowlah. @ectara1 fin co1aun1asn¢

§§i£g$gg§1g3: lfingkiflg, Infioxaflifl, Ari Lanka Ififi eoaata
at iafiia inalufiiag Laccndiva Amchifialago.

*  iflm lbw? <'w.u mm 52.)
10768 (75.@ I 5L) Otqla Archiptlnqv; J4 flndivacn £¢11.

2.4.31. g*§W@~;m* 1  {Q :.ew.w=.~1%  * *

' 3°¢‘I ivbloflq or ovoid md
modoxstuly comproato, finout noarlv painted. mouth
terminal, Lina thick. Mind edge 0f maxilla hidden
whim mwuth cloned. fionical tenth in Jana, palate toaahloos.
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Chin with tun: pm:-as mfl longitudinal gr-aova or 6 paras
and rm '%r;raovo» J11. membrane £1-as Irma icthmu Scales

cterwid. Lateral. um complete. Ponorior margin of
91-aaperclla serrated. Quorele with an 1n<;iatinc*s: spine;

sinqla Lsiorml fin with 9-15 spines and 12-26 rave. Ann).
fin with 3 wines and 7->9 rays. Pelvic {M with om
spine: and 5 revs. ‘3au<m1 fin txumatu

era! tha three  1,,;a-worn umsor mu {unity
?am%:%%[dnay1d¢-so Wisaiwr ma wmitstwad, 3.974), ftshou at tbs

genus  mad  mm mprnaahd
Ln ma vmmnm Lam. Day (1879) nportod 9 M77965-CI

undo: &h qaaua fxm Indian water! mad plum mam in the
family Po:-cidae. embur and ac mautert 21935) dnlcrlbod

6 cavecioa uncle: :.;iw qenul  and 12 inmates undo:
{tam U3-9 1:":da-Maarauwu m~ch1pala:[;e¢
mums (1955) ercstaa a aeaaraism Emil; far ouch Qfifllll
and rafaortad 5 meets: undnr am fam11*y ‘Pumadaaytdao

anci 7 l9Q¢1QQ under we fa::s111";r ;*1ecwrhyn¢h1dan £1-an

Eiri Lanka waters; émlth £1962) made I resume of all
know: species of i¢;atQrLni.dan fmm IfldO~Pag1,f1/Q gggg,

9 enact” uw-filer  and  species mnaier
mm linked from éarmrn. Indian imnan
mm zmamrn Ceatral ilanfic ~I§i“1ae¥mr ma Wnitahcnd,
1974)
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. _.

:i3ady Qblfimg; mmth modtratog ch-in with 2 port!

ami a 1an*;1tu»;fii.na1 graewg  acme r%;m_m above late

line; dmrsal and anal amines very atronq ¢¢¢¢»¢¢¢.¢~¢.

.-..-...... §gggQggg,Lae@§eda.

figs? avald; mouth fimllli chin umtn 6 parwa and
na gr@av@§ Lu~19 aaala rawfl abuv& 1a@. line; uorsal and

anal spines wiak »¢~¢¢¢¢..¢¢-....¢ £}gQ3ggQgggQg;_Llnap0de

?_»% L% acmaedez

£ggggg;g\Lace@@d@, l$@3: 51%.

{Caviar} bgqng 1317: 11%,
g;;;§;g§gg_$uviar Bud Valenciaunoa, 183 a 243

Rody death 34,$$n3$.3?m in 5L) mafia: pfioflle

of haad canv@x; 4~é scale raw: avwve lei. line; flank!
with lmn§1Lud1na1 hwmwnian~b1ack lines; dorsal fin with
3  0? bzwwnish-black QDQQQ unnunooonnooooonao-0one!

ncuaooaoouoo  {5i$1fi$h)0

E@mg£g§g§,Qg§§i ifllnch, 179%)

Plate 3%,}    ,,
5g§;§q3§_n;1§§ slash, 179v: lQ9;\Lauouede, Lani: 229,
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M333 Quvler -Ind valemlomec, 16391 247;
Qleeknr, 185$: 20; aunther, 1859: 289; flay,
1878: 73¢

“ adan a filuoker, 181$: 26; Fowtot, 1931: 313;
%ubor and d fiilufntt, 1936: 42: &unto, 195$:
M8; F-1a<:'l*w: am: »v&ui.whaad, 197%

Ii
is

issued an 19 specimens ramgln-g in nun
1:2;-.i¢;;-127.1; awn zsi. (121.0-153»: an TL).

21. M1, 14; is 111, 7; P. 16; V. I, fig
5:0 13;

Ifody maaurmentn cxpreaaod in porcan§ of
atmdard length: gqxoaust ?D§d*; aioptn 34.83-‘~3&¢9‘I (as 0

37¢M); mad length 235.43-L37.-xi»). (M an 36.5-is); snout to

B fin ariqin 41¢5fi»44;76 (M n 42.65)] inout ta fi flu
origin 6=3.69~7i3.07 (M n 7f.>¢12); snout to Mutual fin
crlmin 33.45-35.71 (.1; Q 34,39); mmut t.=,~ pelvic fin

urhin 37%.19~4€;.¢;A;}s (>2 n 38.34); base £1 fin &{Jm;.»£:..¢§3,£:»4

(ii H 59-£16); ham» A fin 11¢‘¥i&.w13,5:2 (:4 n 12.66); peanuts!

fin length 2’h5f:‘w-31.42 (M as £39.39)! mlvic fin Ian-;3t!\

23¢-uu-25.23 U‘-*5 I 24.1.2); league: id calm (3rd) 17.14

18089 (ii I l7¢61}I 10313951 51» 891%  l5094o2i.3~-95
(M an 19.32); Least dwsth of ¢au“;:::#1 peduncle 1u.19-41.79

U5. M~*“o9§)4
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In parcimt at hild length! uncut lnnqth 28¢?ln31¢114

.9{M '3  93:3‘?   ($5 it
lent width ca! lnltrfirbl-ml space 2u,25-23.843 (-51; an 22¢16)o

dad? ohlanq ans fifififiiflllfifio Clfift of mouth
harizontal, hina enm 0! maxilla naarly teaching ta
vertical below anterior margin M ow. E70 uavoad with
tho anmbrano. intlrorultal apnea nnazly flat. Tun
nmatrils clato tuqathar, the aatariot ens mars prnmlnlntu
2 pores on chin ans a langitudlanl gxawvo buhlnd it.
Proepercln maratn daatiuulatod, caarnely aotrat@d at the
ani§1e- .?%;1U. rakers rm {trot arch (5-6) + (1%-12) I

15-16. Youth in banflria ran jam, aunt mu Qnllzqidn
Lateral line archofi antoriarly, tnaching to cndll
peduncle. Axillary liale praqmnz at pelvic tin hilt.
$auda1 fin trunclt¢.

g;;g;;; Lateral line aaaien 4fi»47; in traasvaraa
saris: 3.6-1.7‘. 4‘$cm1@0 zcrrewm. all aver am -;;w-d; including

on operale, @:aa§eru1a, choea a¢¢ intnrurnital 8pl¢I¢
ficaloa a¢nt an uncut. ficalo awuath in present at tha
bans of pairna am: unpaired flu».

Qgggggg §0fly silvery with pinkish tinge ta fresh
Cwflfiltlmno finch scale at aha anraai profile nun Q
browinn-black spot and cu» npata tagflther appear 0
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lntarnmted langitudinal bromiuh-black lines. Dusoal
fin with 3 mm sf bramtah-hlwzk spots; mama! margin
at Qplflflflfl daraal manbraa black» Anal Bnfl caudal

film ducky buck. um: fins yallawiam

iiilit Mr.-ice, Taiwan, nod $011, :~aadaqauu:.
Q-nina, Form", Pmnpratnan, Australia, ax Lani: ma
c-meta of India

Lwrwm. xwm :24.
€§w1~2r, 1@'~;41§a

{\fl@'u\  1.2‘! 55L‘ ~30 KXIIIIKIV; 15016]
bady fiurk brown with twddiah tinge, devoid of brwwnllh
lateral bands) diazal Qfiljififi mi swft duraal, anal and
ii-5'15 W31?-§ omvuwaucununnaooo-000000:ocean-awn:

“NH”  ('*3""5-M‘ $1“ V“1”"¢3“‘\"*'*3*

(nwler and Vii-1Qi'i€i|QI'lflI‘g 18%)
ylato 34,2

35% Quvier and Valemlnmws, 1630: 250.
*w@~11= 183'" 1250 @1wM=

18%;: 26; éunthor, 18§?c 319; May, 1878: 7%.



V  Fewhr, 1931: 5333.
who: QM ae fllmfazt, 1936:

41530

Egg; zmarc, 1955t 15%;:
Fischer and Yfihitaéwld. 1974:
I tsaand an 5 s.=1oo1.mm rwrqinq in also
123q*L§W.15£gil;l IRE   W5 TL};

A1. ;4£I1~xIV, 15-16; fix. I21, '1; Kim 17;
V. IQ  C. 18;

$@ay meaauromanta expressed in peraane uf

standard length: f;_;'-1'08-*;i.~e|l'*;. éxwdy depth 44.3?~48.96 Ls ¢

4€»¢55M head lass-13th 33.1w-3fi,c;9 ($4 In 34.11)) moat. to

fin =:ri~,.;in 43,=:;é3~46.2%a; {$1 == 44.32;‘); mwut ta A fin

ori»;;i;": 69¢1Iq-75.4*9 U D ?i;i.i.1.~r}; azwut to» peetoral fin

or-i.~:3i.:1 32.ii3i¥i-3é,‘?£> (;<!~. as 33¢$?3); srwur. $0 mine fin

uri-gin 35.35;-41¢39  an 37.9%); haw M fin 59.34-»&6,-8‘?

=- $2.15); haw  rm 1&.<§<1-1~<%*:».5<.'»  - 14.15);

pictaral fin -ianqm 2u.19--21.3’? (as I 2é,~.76)g pnlvw
fin ‘Ia-ragth 24.39-»$.=:&.2u {_-xi an 953.49); lonuziiat ii spine

(am) was-m.c>a (:@*1- 19.29): Iunaallt A aplrm 15,56
19¢91 (#5 == 17,£3<;=); least dwth of caudal. ;':edun¢1l 11.58
1$f:¢1;.;»~6 {M 1» l1.s<;),
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K, poriint of held lonqthl Ghent ltngth 32¢29~i
35,71 (ii I 34.343); (orbit dimotozr 24,52-29q76 (iii In
27¢46); laaat width of intcrurbltal apact 26@04~£8¢$7
Q 27033)u

fiody slightly uval and ¢ompr00s0d¢ Mouth tommlnll
and manila filoft of muuth hortl@nta1; lips thick» A
atanp»nmacn: from snout to noraal (tn nt1q£n¢ Hind and
at maxilla fia fiat roach ta the vertical balow anterior
maqln af ey0¢ intararbital Ipifii cunvun. run noutxtlt
on snub stdo, Just in {rant af ave. 6 pwsoa on chin.
firaaparctn margin snrzaao. 1111 raters on Iirst aruh
(1-$) + (1fi~19) u 25dE7. Jana having mLnu%a tauth in

wands. Lateral lane lwchoé antarlurly, @:£!flfl8 to
¢audn1 tin haaa. Axillary s¢¢1a Qrfiamnt at pelvis fin
bani. iiiaudul fin slightly emar¢;11at¢a,

ggglggp Lstural line uoalaa &&~62% in tranaverlo 00:10:
$8-31, 3ca1ac §:@nent all ova: aha n.a; ana hoad
eacludinq lnoum. $cale lhnath visible at aoft dornnlg
anal, caudal, nwatatal and malvic fins nan0¢

Qggggg; fiaay bzownlah black with roélsh tinge in Irwin
Gflfifiitlfifin Dorsal; 8&1 snfl caudal fine htfilnlih
bin, their dlataismrglns light coloured, fiiatll half
sf pelvic fin blackish, ?0cto:a1 fin grey1ch¢



308

find Sine, fiat mast of Africa, ?”:?€-li21O§,]Cl6II‘-‘Q
Gum, Philippines, Ladflnoalag Australia, sun, $11 wan
nmzi c.»aa"*;r.a of india £nel=..»d2.n%g Loccadivau

Q-4-32¢  * .
* WW °b1-@*w W M'¢=~"lv
comm-nosed.  many pazmadu Moum tnmlnal.
ollgmtly protsactlle. Lips thin» sauilla tip brand.
§\;%ter%1or ‘Math cacmtcal. with a few swims. watexlnr
tlmth mlarwlika at lancuolam. éwlate taathlelaq.
A11 mmbram free fma isthmus; éioalea canon. Two
mat:-its an each nlda. Lataral line cmnploto. :~51.n+;:10

dwroal fin with kw ‘minus and Sn!’ rayg, Anal fin with
3 wins: and B rays. fiauéal fin nightly fatimda

This group Iaally requiraa a rwvisiwnp {barn
10'o=ra11 a elzula genus  un=M*iar this funk‘;
(‘@*~@e!>ar and cm imwiort, 1936; &‘~“1mhar mad whltahaad,

1974): WY £18773” placard the cy-anus  llmiifil‘ ‘$58
family Fsparidn and rmaottad 7 apoclea fr:>m Indian waters.
amber amfi do doaufozt £1936) described 14 spades tram
Indsu-Au: walla;-1 ~*~’<~:c§1Al;::»¢:1a~;<a¢ 11;; wastes ware din-ctimd

{mm $:i Lanna wamrs (mare, 1955) ma 39 moat“ were
lhtod frm iizutarn Inziian iilcaan and mamzzx iilntznl.

mettle ("l=‘lsc:Mr  fiéwitahoad, 1974'). garner new
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dlattlbutlaaal rape:-1.: at‘ Lathrlnld Hahn from the an
around man were tfm-an of sum and Tue: £1961, ma).
"foo: (1972) and Jones  sixmarm £1985)‘

"lfiuvi.-M“; 1829! 132;
l"ow1e:, 1%-is 529
Jmdm am Ttwma-son, 1912: .556’ .

flody depth 34@82~37-Bmx la QL; fivu caala raw:

above lat. lino; aocand-dmraal spine net pralunqodg
hind nostril rwlrtr ta» tip of smut than to him; margin
as had; a black blotch in beteun the pactmral fin an
lat. line; inaiatinat nenlonal crust barn on bdy ¢¢»¢
00000000:  (mun: and valanchnnn).

iluvmr aw. valancianma. 183$

gflggfi Caviar am Va-mnclannaa, 1839: 295;
%*»:~ebur and ‘da ;10m‘11'or.2, 19361 43$; %@'.-.unr0A¢ 195$:

15‘); Fischer and Whtuahuad; 1.974»

*4‘: 195"“ 53936 -511" a*'**‘1L T°°l‘o
1961: :.>%z;:‘3; James and aimssarm, 198$: 335.

mmgw  %uny, 1873: 134 ma {Javier am:
valoncionneu).



fined an 18 apwhuna rangin; in ulna
56.4;-119,§.~ mm 51.. (7u»~..-1414i} ma IL).

fin: B. X, 6-~J| 1%. £11, 8; P. 1.2; V. 1, 5; C‘

may mmaiuzemmntl exp:-acted in percwnt of

ltmdard length: qrontent mdy fiupth 34.812-31.85.": (Wm =

37p2;s4); held 1am;;r.h 33¢87n88¢&38 (£41 n 35.41); uncut. to U

origin ¢u.{>c»43.u5 (ma 1- 411.77); snout to A fin origin
644,13-08.6% (as u 65,59); smut to mate»:-a1 Ila origin
33,50-443.17 (M u 35$.-#1)); smut i‘.~.:= wlvie fin azlgtn

39¢56-474,39 ($1 In 41.25); base  fin 46,113--48,21 (M an

46,73); bun A fin 16.51.:-1:%¢&2 (M 0 17.48); poet-an!
rm length 2s.£.&>:¢;-2a.=;§> (:4 -.. :.>a.a4); pelvle an length

19.23-$22.58 (t* an 3%,!-33); lcmgeat  spine 53rd) l~1:¢32~

14-J8 (K4 w 11.76); lflmgjllt A Qplm (3rd) 9,La,aa-11.11 (M an

w.a;.»); taut depth at’ caudal ;‘~TTifi!it,ll\C19 1*;».;.,~=';-13.33

II 11¢ M. )1»

In percem of mad leangtha lmout length
4€>»£13 (3% an 44.05); arm: dkmotw 26.&6-£19.41 (M a 28ml);

least width er tntororhiaal space 25.05;»-29,41 (M 0 27.21).

Body oblong. finout 9101113650 =»§-oath slightly

oiallque, maxilla does mat reaching to vertical. below
mwrwr margin of aw. mtemzizwital spun nearly flat,
Mario: ma?’-trll with a flashy flan. will raters on
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that arch (4-5) + (4-+23) I 8-10. fi»n\'-ex~lar Moth at
jms canine, paw 20:10: tooth aafiiaah Lateral. 11m
arc":od, raachlnx, 'k;»:".= eaudal. fin B8600 1%-alllary M310

present at pelvic fin axis, Caudal fin nllghtly ferkad.

!.at¢o:a=1 um smiles  in tzmawrsu
arias 1.9-~i‘-1. :~‘2~:a1sa ;§1~.i>aes\t all aw: aha heady lmzluzilnq

an oparéia and awatarhiaal raglana Scaloa lbaont an
chant, 1rr::am:m.ta1 same, maemrale and chum, kale
ahmth la v£a,1§.>1@'> at a*aa2., wamal, paewral and pelvic

flan base.

away qtuonieéa brawm Loser pat of head
Slightly ainklsh, A aistlnfi black blatch 10 presfint
1:": §:»;*~¢twnar1 aha lateral lisw and wecmral fifio indlltlnct

hexagonal ¥'e:.~=."t1n&1 exams iaara mm non on the bcdy.

U-al*l&l.| mat, eauuFa1 arm palvic film reddish finawwzm in

{nah comm. £1051» mature]. fin caluurloch

£$§§gg§g3{QQj find @ea,A?afi:1bar, indoaesla, Phi1£$$in@8¢

;iar1ml<w, @_\tewa¥m11 lalemda, Kiri L%a»:mAa, cmats sf amiia

inel.w.:mz<@,; Lwcuiivoa.

*  W110 1* n awn ww
raadnramiy aozapresned. fifiouth mall, tqtrainal md nliqhuy
pmzracuu. @*.aea&11a 21¢ amused.  contain aiatlnct
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twin of canine, mmlamullke and conlall teeth, paints
tmtnloan 45111 momma I:-we fa-w 10*-zmma wales

cvcloid er minutely etannid, absant on auborbltal
raglan and uncut. Tu nostrils on each atda. Lateral
line caaatnueus. fitaqlo dorawt tin uxtb 1@~13 spines
ad 1u»&5 rayt. Anal fin with 3 Iainas¢ 9b€€urIl loag
§::o1n;'.0~d; smlvic fin with am $9100 ma 5 tlylc
finudal fin slightly tasked.

fha taxwnomv ef chin qroup is still lnemnplofil
ans roqutrea urgent rev1a1¢n a$ su$qstod by Ftachcr
and fihitehoad £1914). ¢¢v (lava) rifloqnltod 1 quanta
unflnr ant: family from Indian watera, but many at his
camera haw» raised ta fam$1tes by subsequent wurtorai

finbaz and da aeaufart (1&36) pfagggtgd aagy Q ;gng1q
ggnug nadir th@ family Sparldaa from Indo-Astralian
Arnhipalaga aafi fiwaaribm 5 valla nw¢c1oa¢ aunra (195%)

rawuttad 4 ameeies under 3 genes: tram firi Lankawwatorcu

Flichnr and whitahaad (1974) listed 6 genera and 12 lp0¢£0Q
gym ii-anaorn mum mam and wmzara =.1antra1 mettle.

ia slonqatad spina in deraal fin, aeeand mall
Q9139 lflfliiit lfld lt39n9.U$ ooouqnuannoaooscoucnbiuno

ooouoqouno   Lfififl-P9191
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_;~¢ (fiwmzwn) Lama,

(€3owmrr:>a) has-nude, l.8>-$12: ‘M,

donvth 45qu3n4'7;7$24 in :*~:L| lat-u llnl main
47-ms, tr. aa aha  amlm tenth svmooat in it-ant
put of java; we amt elem; the nah rwu and at mutual
nan; can M:-:11, mm and mama! flan with Mun
onoattiiicoaoceoooc   {?’0IiflRll)n

Wornakalg 111:}
_;;,;*  r 3:La A 5.3.’

Facial, 17750 n; 1~"owlar, 1933: 157;
swiaar  dc Ewan:-fart, .l93f§: 4'7»;

mmg ~'3uvi.ar ma vacmicmwu, 312%-3&8 1.13;
iiiov. 1879 1 141;?»

3”}; %,¢untmr, mm: 4%*FJ§;@,
mum; 195?»: ma.
Fucmzr am whitened, 197%
: hood an 5 amcmem r-mama in an
131%-1.7%3.-.;.» am :51. £16*3.=:.¢-321. m T L);

Em l 5"-v~-‘VI  1:13] ‘£0 111' 9.1%} 5!-‘Q 13‘ V. I; 5]
$1 93¢
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iiody maouzwnta axpmnod in petulant of
ltmdu-d length: greatest  iicpth 45¢i'.:3~47¢76 (1% Q
46.53); head length 31¢5r£#-;3='?¢£18 (ii In 31.72); flrwllt to 9

Mn origin 41.91};-43,65 (M as 42,81); enaut to A fin
or£;,:1n 71.64-72,25 (214 Q 71,39); mcmr. to pwtexal fin

mxqm 32.83-35,83 (24 I 33.95); snout. ta mlvic fin
arl13L»:a 3?.31-4@~»,17 ($5 an 38.54}; but D fin 5$;22-58-01

(M In 56,33); baa ra fin 16.4.:-18.10 (M 1- 17.29); putmyal
fin lahgth 39,69-41.79 (:4 n 41.03); pelvic fin lmqth
26¢-86-27.16 W In 27.03); lonqeaz. Q spine (4th) 16.76
19¢€3-'>' (M I 17-77); lonjztar. A wine (2nd) 19.65--24¢-;.*4

($14 a 219,52); least depth of caudal peduncle 12.49-1.3.43

(%%- 1a,@6)

In pennant. of Mad length! smut length 32.55
34¢93 (M an 34.11); orbit climetnr 24.41--26¢5=;; (ax an

25.53); least width af inizwrozrbi L261 wace 28.91-32,11
(21.1 II 3~;>..8£})q

iéody @300? and :mn$3:.'IltOd¢  profile of the
had oblique. 1*» nu-en_; ascent {ma nmua to do:-ul tin
attain, Maui-h aexmtnal; cleft of math hur1zont.lh
iéiullla nachlag ta vortlcal. belaw mtddlé of eye; Eyu
auvoa-d with tho membrane, located all amwo Iran
the level of mouth. Intnorbltol. spam a1t<;M1v canvas.
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upeircle at an an small spine, All !'akas.*a an first arch
5+9 H 14, with in anterim." r~eg1»~:>n on‘ she Jana am

emniirw, followed by csmcal tantra mi; the Mme: mat
are mcxlmv-like» Lateral. Mm caamvex, a-caching to
cmwsal pudunclm Pacwcal fin we-china 22:» anal. fin

m:~1@3tm ..;auda1. fin nightly forked,

Lateral line IQMJS 47-ma; in tzmavcrbc
atrial 1%-2m. ficalea praiant all ovwr the body including
ens oaurcle, pruoperfilflg chick and pea;-erbltnl tigion.
males abs-mt an anmt am igztorormtnl Ogaiefln ~=5ca1a

sheath in vioibm at the bison of paired and unpairw
fin!»

mdy silvery with hwmish tlmgfi in from
c:>mH.:1om ifh@:~a as;-ales M’ u,;::pez:~ profile &;~.*a.‘8 mi*>t‘f.1Qd

with blnetc, thus imartimg a black c§:»1our¢ :§$p1n=oul

unreal >~:;ombram, ma:-gian at soft doxml, anal and caudal
firm and pelvla fin hlaahian, fimtotal flu yellowllhg

I  fiea, fiouth Africa, mun» seat,
raadmncz.-ax, &m1na; Japan, Faraosa, imllhmiml;
mstrella, art Lanna, Pakistan and India including
Andlfllflio

c ;?.*;a.i idea; 1734 (234.u m 55L)
11% (rm.;%; um sx.) F. rraa (131.2; mi st.) =.:u.m,'@=ak1azm,
F. flay Coll‘



no

3‘o  :31. If]    3
* W1 1=~*>M" W
maarawlv aomrmsod, mad covezm with scales
amludtnis snout.  bluwly murzded. ieuth
tvfli!.'"iH1l'1B1 :.w mferiar, large. 27313:;-211 and of maxilla

llifizh aly 0x~"»m1dwfl. *;<>na;>tcLuoua 9011! an chin and $0062.

Vllllform tenth in bands in jam; outer row of u;r*»mr
Jaw arm semrtiaeo lrmar row of lam: jaw wnleal; M11
mmmbrane frea from lltfifliy finale: Qtnaolfi and Bv¢1e1d¢

"Eva nostril! an Qanh $160; clone ta aw. Lateral Ilm
aompbamw, uxtandlng to and at caudal fin» $n&mb1flddIr

prmtmm, sf alffnreat shwo, which may be Qimgle or
brmehed» Lmroal fin with 1 smug and 21-46 awn
Anal fin with 2 azirinea arad 7-L3 rays.» Elelvlc fin with
1 mains and 5 rays. waudai flu rhambala or trunaatcq

5%» r~sevi.uw af Aw litaratmre atmwa than tm

ii3¢1M¥tl.;;; flséwm of lmim  au§a3M:%-ed ts detailed

ta-arwmieal atuanna. Day (1878) ra@co=ga1zo<.i 4 gamrn af

-ffiélflflnlci fishes {ran India ma clue-criirau 27 unwise,

WM!‘ HM 4* %3flIflf¢r*~‘I- (1936) reported 34 meets: awe:

15 wmn £1-gm Indm-huszrallan Arch iwlmga and Mantra
(1955) ¢eucr&::ed- 17 aametm mm: 3 genera imam as. Laura

waters» fiubuquoa%:.;1:@', new genera were ametad by van gnu!

Iurknrn aetamy by (.7-M Q5 3;, (1968), Liravmvas (1964),
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Trawavu lnfi Yildani (196@), aqnan (1969a), Talwur
(197%) am iplwar» am? Jo%g1akIr (1*3I70)¢ ihéohaa (1972)

classified we asalaenm fishes 4.-sf .m¢em umsinr 14 gemra
anfi 5 aub~fmmLl1as and a synoptic hay $0 the subwfamiliac

ans gnera aura prmaanted. sevoral new species were
deacrihod {rum Indian wuhora (m$han, 1969b, 1975; Talwar
and Joqlokar, IQGQ). Bab; Rae and 51nha (1966), nut: nd

Thank» (196%), Jmqxlakar and raluar (,97»;;>) and ;'l‘{flD1‘8§£88h
§1fi?5) roportid nw‘distribut£ana1 rflfiatis of 3¢1IOfi1d
tiaheu tram thi Quanta uf paninaulnr India. The tauanauic
pesitian wt variant apnciea warn rncuzrtctnd nntably by

Ylzdanl (1966), falwar and ioqlnaar {l@6,1970,1972q,
1979»), ialwar (1969n,19?ua,197@b,197ud) and Talwar and

ainhn (1@72). ¥&lchar and flhitanead (1)74) ljggqd 54

anmslea llnéiflrc‘ 23 cfrqmora firm ‘ha 55B5'@lM'>?'* l‘§‘1=’»i3-an ~§*¢$*3" 91"‘!

¥‘1eI\'.¢rn *~4er|t::'a1 §'aeU'i¢~ ~,.=t?¥'mr m<.>numm‘a.a1 c=;:nt:~£bu¢;1~-fi%;.1o

On §he ayatwmattc revioien an fiwhea at the family
§¢lana1dao wwre thssa of §r@wavas (196§, 1964,1965,1971,

1977) qua Gnu flshllp (19&3).

£flE_§fl_fliflIll.

1. ziavtabmddar carat-amped, with mm than 15 pairs
of 3359-7939933 $991153-3¢,§¢8 gocquooncuncuobb 30

fiuimuladdt hummnnwuhaptd, uiab 13~14 pairs of

lfb9¥9l¢9fl@ 3995953993 anuooooeuiocnnooouao 3»
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2. naturist pair of auimbladdac lendeqo branching
behind the tranavurafi Qvntum and noa entetin§ head; anal
amine moaorate, 9.65»11.48% in 3&3 bernela chant suntan
»-¢...¢¢~..¢- 4»

Anterior pair sf awlmbladdor apneadumfl

&raflch1n¢ in the weed behind the skull; anal swine
mdnratag @;$~14.35% in 55; barbal as natblla pralent ‘.
O~¢aQ00a0ooe00 5:

4~ 30ft 692051 ray §$uQ4f kaw@z~3aw with a rww'of
anlarged twain; maraam ans cauual fins usually with

bl-3*?“ 'W3tl 0:01:00»-0000000900000000  Tm?-‘W97'V¢Q0

5. fioft dnraal rays fiinifi; town? jaw with small
unifnrm tenth; Qua; spine 1Q,8u~14.35% in ab; 0 maflian
tapurinw mental morfiel; a bleak fianfl acrwss nape 0000!

l n 0 0 0 0 0 0 0 0 0 0 0 an 0 0 a éélfl j wjfi £ gJi.;‘f' !1x§ Q '§!."€JW%8V*8sQl

fiafa dorsal rays §4»$§; law»: jaw with a distinct
raw afi anlarged taathi aflal spine %.8m-;4,1m% in 5L; a pair
at mental barbeln; anal, pectoral flafi p01V1¢ fin: deep
Y61]-élwiih I000!-Q0000-iiiflibitli Tilfiizl

3. Anaertar gut: of aummbladdor apsunaaqu arlatng
fram the treat af haumnr~lha@u¢ awmmhladdor and blanahln;

1&3 NM MM} iiiflflf-I1 IBQAWI 3 PB!-Ii Qtfililn-ii-fillIOl~l§I§Ili-O

fiibottooobu  §’319§hl
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______ Mg‘  Truwavu ; 1971

Trewa~vau,% 1971: 4585 1977: 363.

A stmle wanton ta known,
(Lacemde, !.8:;>.'I:)
;Y’3.a‘¢;e -333;?

*.aml;mde , 1&2 a 24;»,
V--»mtot,_ 1850: 1M9; Fowioz, 19%:

115; mare, 195$: 153.
sunther, 1fi&=f.'§.1': 2'-9&1; flay, 1873: 169
éfiloakor, U374: 27; fisher and

do :*%oau£0:t, 19~3€u ‘.515.

F-an was: $444 aw. in  1% 196%
%52g fighnn, 1972: 93.

_ Yzawavaa, 1971! 458;; Flnahor md
hzhitehoaci, 1974.

finned an 5 apa:i.mn_s ra:*a<;l;n_._,: la also3!...  % TL);
@211‘ 9' 30 7-1 33"24l M Ii; 7! 5% 1-56 W 10 58

Cg ‘RU;

ma uAure=mmsa om:-Quad in parmna of
standard 1¢~:m§;th8 ancient body domh 27.53-31.61 (as I



zsnwn head lmwth 3i'%%¢96o34¢67 (M u 33.91); snout :;0

0 fin attain 36,77~4$,32 {M.0 3$¢w»)§ aaeut in A fin

o1~iq$.n 66.30-61.2-4 (sax a 66,81); anwur. ta pectoral fin
<>1~1=;1n 3:.,*.75-34.6? (rs n 39.37); smut in mlvlc fin

axial: 3@.25n35p69 (% I 34,41); fiaql H 091063 QIQQQI

2?".9ii., (:4 1. :je1:»,p'r); awe is rave 32*:-3&3-%£:7~‘91 (l:>».% 1» 34.70;;

aware R fin ®.$7-9.@f>'?  u mass); pecwz-at fin lanmh

21.<.1>6-21.77 {£11 an 21.46); pelvic fin lam -th 1fi».66-19131

(H: in 18,38); 10s1A;ea%t: u spine (3rd) 13.79-14.83 (PA n

14.09); lenqost  ammo (Qms) 8.65-1§..@,48  n 9.87);
wilt dagath sf cmmal rrmduncle ‘3.i'~7~9@1:37 (ff-1! I 9.48%

In wertaat ef head lamgthl nnuut length 23.33»
$6.74 cw. 8 2a,;..;2); 138513 dlmmtar 1:a.11-21.m (1% -» 19.54);

lsnat. wcmth ~.:>f 1#ztm:arb1i@:.a1 m-'»ace 19¢44-‘2$‘.*i;@9 {I4 n 21.17)

iwdy ramar llender and a11s;ht.ly 0l0’=1¢.3flt6do

Snoua painlwdq fiauth terminal; filfilfi Q? mauth fibllqulq
¥)gi.a%3.“  %¢.¢rmn1n@%:t, h1~>'i<;ii and M maxillaa I.'@8flh1£"lQ beyond

tma Level of gmfa "-.,ul'.'1*;;>;1£“ mm: 31!! of é-351$; t;:|temrbi&a1 space

60419080  Ireateriw nastril more pmmlnzmt. Smut
is having: 8 pom» 5 gmzto  mental p=om0¢ -#111 makers
an firtt arch (8-4) + (6-8) an 9012. The with are all
dtffemnttatod in 11:2 La both Jana. siwlmaladdnr with
21;: pairs at lateral qnmmfiagos, iahe anterior pal: branch“
1:1 a fm-like manner. umux limb awmd anurtorly;
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becwmoa at%.*@;a1{3%\t mlow 12-th mutual rm; - - 21.11 Q!-‘Y

scale m-eaan*@; at :m1v1%c fin anti. ifimsdal fin rhemb-old,

£..:::;.m:a1 line lcalm €>‘.Zv-7*;;; in was-zavorso arias
18-22?. Cyel.e.1-=2: scales present ma 8i"!9LCl“5-Y3!‘ man mqglon

of snout and fins. ii‘-‘tenotd acalua on anther ;r=atta of body
aam head in-aim-in»; at Mm base.

Mortal m~nft1eL browmah, vantwl wraith atlwzzu
4-5 dark éiatlrmt arms bead: cm dotlll profllh
am caudal fins mxd u<:»pu- profile of '»*;he bady with black

round spat: of varying aims; fiipinous aorsal, 68116101;
anal and palvia fins blwkinh; Poctoral fin dusky black;

:  India, Mala}? Honlnsula, fifirblfiblmllg
China, $329. Lankav and canto at £;n»;iia,

1 Z81 ~:@a¢ F 73:32/2 {1.%36¢<.s ma -$1..)
iiuchin, 1" 73233/2 (1¢5¢5,;‘.;» and 1=*':1¢*~.; ma 35L} fast .£m~"':ga1,

Talwar $0110

ggaaifiqaxig irownvaa; 3964

TIQWHY-3" 1964: 115:»
imam.) mvmr, 131?: 297.

A esinszle apaeiwi 18 Rfwwiln



my " Q.4:-'l_ '

<‘-v1@=- 1313»)
f¥~‘1ate QQ],

gig;/Q“ mvlor, 1:33;:-2 178; 0a,», 18780 1830
Fowler; 1933! 41.0,
QLQQQ  Hebe:  da a.soa1af<>:'t, 1936: $44;

Lin, 193$: 313; %unra, 1955: 1&3;

%‘i‘zawava|. 1964: kw; Mensa, £9720
99; Pitcher and fihitohnad, 1974,

awed an 25 lpvfitmm ranging in 011:1
7"§'{l\n»IQ‘T-‘(:3 Nfi  (9{§3'i§§!I\I15?UU mm TL):

Em: #3, x, £, 27-28; A. £1, 7; P‘ 14-15; V. 1, 5;

2~:'z0&9ut$m=@£'a$I expznlswd in Qfirfiflrlt vi’

atmcuwd lengths ggraateat  ciepara 29¢???--$.45 W I
31.69}! bond length 31%»-Q4-33,7~;i i an 312.13); snout to

53'» 81:1 arigi-.:‘s 34.92‘-37.83 (‘D-iii: as 342.4%)! snout; 2.»: ~‘~ fin
1

v

f2£1%;§1n éfivfiqfifi-'71.25  an %3‘9u2€5 )3 $1108“ ta": piwtoril I111

o:i.>;1n 3%f3~l5-34¢;-9 (-=-4% as 32366); lmmt to palvlc £111

azrialn 37¢}?-.§41.2i*P (M In 39.1.34); nan D mines 21,.~87~

295,19 we In 23.47); bane Q rays 3.‘;£‘,84-31.71 M an 35,21);

been A fin 9.2~:::1-1..‘¥?,28 {la nu 13,33}; psatnxral fin length

1Q,31~'.21.8%7  Q :?"M~,;»~"!7); m»1=.»1<: fin lemgizh 18.111-22’¢5..:

I:?:'i U 19091)} 1O!h§§Q8t 3-3 lillflé (383) 14017n17¢3'2  I
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15.38); lonwoac A spine (26) 1?,s¢~14,35 (2 n=13.4$)§
l.a~ris% dipth of cauzial rwocluncle li.i@.4-..u-1$*,=-€...4  Ir 1:l;»u4%3)a

In plrcesut M‘ Mad length: anout langah 26.82
29¢“ (M I  0151‘ dififi-’:§tCtBE" 22g2':'§'-25q'*-§iQ (l'%-.~"i II
least wldhw of latararbltal smaun 22¢2¥~26¢66 (M=n 24023):

567 nblonq and cumpraaood¢ finout ruundod,

ovarhanqa lunar jun, Maath l.11*?__}‘\E1Y !.nf0rl=:>r, ifilnft
of mouth herizontal, Upper jaw Jrumlnnt; hind on of
maxilla tithing to middle of ova. Intérorbltll Iwlno
cunvna. Qoazoriar nastril mutt prom1avnt¢ Bnuut is
hum;  median and 3 mired was.  mmiial Por@=- A
median tQ§Q:‘H; mental sarbnl wizh a modtn more at 1&0
baa. $1.13. r-m.ora em £'1r.r;t arch (‘fr-6) 4- (6-7) an 11-I-1.3»

reath in uppor gam vlllifarm, thw &Ht6I raw slightly
0:11m.*g;-ed; ilnlf mall. £602?! in lam: jam» sfilmiilmi-;i8I
with 1$~16 palxa af lateral appenaagan, tha an aria: pair
bsm1eM.n*_;» u:w¢>: tim skull. The pomerivr pal: fimrllltl to
the tubular ona of blaader. Luanral line axcnod anteriarly,
beans: atra1;hm aalaw lfizh dorcni fin ;ay- @e1v1c fin
with lilllétg scale, first ray fllamem. like. Qaudal fin
rhambeidu

35315;; Lateral line loalea 48-66; in $tin8VDrlI 00:10:
lbwlb. $vc1o1d aeales at the anterior oat roxlqn of
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snout b@1ow'npa:c1e and fins, alluwhore ctfinoldo

§gLgg;3 Bofiy silvery, duraal Qlflfllfl with puxpln
tinge in fresh cunditimn, £ b1&¢k band across nape.
MQQF@1@ qolaaa ya11ew¢ fiplnoua aazsal fin black, ray!

blackish fiiatally. Qtha: fins feefilv ya11aw1ah¢ Qarh
spot at inner pectoral exit.

ii}; §r.;;Q;_:p 13: iieasta of ind! ami aaltwarda zo ¥.wanqtum;.

n§§gr mfi}§£§§L§ ggfiglfiggl 331 5*; F 73§1/Q (lgfiblfil mm $Ri
4 $5.) Vwllar aatuary; éalwar, Calla

~: 1"‘ M Q ‘I aim: , 19;,

alwar, 197;» 193.
simjala amcisa is §m\:A=m,  gggqg.

gggggggggghgggggg,iuuvxer, 1$3m)
}-nI‘v  .13t@ 36.2 _

aluvier, L:33i;>: 93; .¢~1eaker, l;.§7I?: 142;
Q8?’ 13fi53 $40

Wv» W73‘ 1%
i*‘-0w1ez.‘, 1933: 3753; '-unzmq 1.955: 194.
(395 ;-imiltan) fisher and dc ziaaufort,

1936: 517
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51"“ WI Mm 19691 ‘"
falwar, 197$: 191; Fischer Um’ fihitlhildg

P375] TIBWSVUUQ 1917! ZTIQQ

Bum am 2'3 specimens :an<;;1n~;; in nan
55.*L:~5:?Q.»1.;  EH. (84.G~6Gs%;,¢iJ am L).

{fl  I  1’  3'3;   530  C. 260
may ;:maau.reme:1tu ammnad in pareem. of

a"%.a::"iarc! length: ~;reat-out banal};-* da;>t.¥'o 1>7.$?1-30.21 (ii 1»

2803}; head length 29.16-33,33  an 31.56); Onoua to
9 fin origin 3¥fs,;,f,;~O-38.46 {iii .0 3?.f.‘>3)§A lnout to IR fin

origin 66.45-71.42  u 68.76); moat ta pact-out fin
ori;.1n 29.63-SSQ33 (ii an 3%-£3.93); smut ta pelvic f in origin

3145-34.61 {ea II 33.16); name Iv spines Q;;.28~23,e;:»1 (M a

21.81); bane U rays 35-7%..“--37.75 (.-1% I 37w-19); baa! A fin

8,43-—l.&.4\9 (M In 9.43)! matoral fin 1en=-gth 19.44-21¢79

an 2=“%.».&6); pelvic fin length 1(a.77~»2£2:.31 (M an 18.89);

lamest D win» (am) 1Q.:&;.»-16.9% (m Q 15.24); lanqaot

A amm (fad) 9.s@:*@1-14.1@~:;~  - 12.&*:;); lent aapzn of

cawzial. peduncle 5,517-$.89 (1% an 9-12)»

ln gfirfiafit of head lunqtht snout length 21.56
2*6.92 (1% Q 24,5»-4%); ambit dimetar 14¢42-f€U¢§i;r1;} (:4: an

17,05); least width -at intararmtal ermaca 22:11-27.61
W! I 24.38)»

§&;~,d¢; 1301051; an-:i zrwdaratoly compressed. flnout



3&6

raunflad, Mauth terminal, cleft of mouth ualiquep Jpuer
Jaw"ev0rl8Qfl1nq lunar jaw. fiin: and of maxilla raahlnq
slightly Devan; the miudla of eec. intersrbisal apaca
flat» She nsstirisr naaarll more pra1n@nt¢ 8 parts
present an finaut. Five porea present at mandibular
aymphyaia. A aai: of awall mental barbell Pt9IOfli¢ Tho
indistinct cpinea an oparfilau 3111 takers on fitlt arch
(4~é) + (fiufl) n lfiwlfi. A raw sf a»1aged teeth In mach
jaw, outer series in uwaer Jaw ana Lana: aorta: in town:
jfiu Email villtfonm teeth alma arooant in jaw!‘
Qwtmnladdor nan 17-1.8 pawn of latmval mpendagoo, the
mntcrlmr moat pair wrenching in tha hon. Postariar pal:
of 9=,":p9flCiQq¢3 ax.-re two amzi tubular; Lateral line urfihed

anterlarlv, becomwa saralght b@10w 1u~11 dares! fin raga;
Caudal flu thumb01d¢

§g§gg;; Latoxal Lina scales 63-$8; in txawavarse serloa
23~23, Antnrlar most reqian of snout ana fins having
¢§e1o1d 0¢a10a, ctenld scales preaent an other Darts of
bad? and head iflfilfldlfij fins beat.

Qgggggj asdy silvery with ainkish tings in ftllfi conditions
iluish blotch on op@r¢1a¢ fiplaous mutual blackish. 50ft
darlal and unpar half af caudal flnl dattad blink in itl
dtotal half. A011; and cal, lwwer half of caudal,
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Mct¢;ra1 and pelvic firm y~:e11ow10?*\ in every fresh

oAa»c!.mena¢ Dark wot at. Lamar mctaral mil;

Only polltivflly kn-:1m'! from £;Z'1Q aon ill of
India»

a  Asa. 989 (119.0 mm Si.)
Madras, I‘. may @011; F 732:2/2 (125.0-186.0 am $1., 6 013»)

Qoehia, -alwar £011.

,.u|.m* %@%11==*1- rm

fiycch, 1793: 132,
Zianlltcm, 1822: 73.

Uppmr teeth mt widely wand, lam: with in a
bmd, Imifama 1:1 aize or wizh a few iunar a11_;:hé..1;

anlarged; mnuth venaral or su§.*>~:;.e:¢m1%:za1J lawn: gill

31'1l5‘19?=’#‘l 5"'1‘~§¥ noan-0000004":ace-0000-menu»  ‘>iq0¢h0

£6”!
;=ofl aux-an rays 27-3&9; moat a11.;.:M.1y projecting;

2M lmal apirm 1i;;.€31~14.13§¢- in ;;£..; Mzrbsvla abmnt; 1.-2-14

pairs of cwimbladdm: appemswosg View-r gill taknra Bola};

ctonatca 0:: aloa present on occtput mm may excluding

c!'a0ot.; mm blackish .......-........ Jgmgu, (Jammy
(~iI;uv1M')¢
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£259.42: (.=&>m._-mi  (*3Wi-er, 1830)
£?1a?.'£ 33$ 3

mm  <-Mei-. 183:?» 12;»
,Lgm_§_g§_  sleeker, 1845: 523; cantor, 185.3: 1.47;

f’m1:1er, 1933: 3%.

“av, 1316: 191
Ifischer an..;@ &‘»h1t0h<;:ad, 1974;

iréwavas, 1977: 413.

.5 gcrigtigg: Jased on 15 sgaeeimens ran=;;1n-V3 in size
$7!!! SL  EH11 "l'L)A0
E-‘Q; {gm ugg : :3. ix, st, 97.3 ; A. II, 7; ?*. 16; V. I, 5;

C. E21,}.

Jody measzarements expressed in pa-rcent of

ataruiaLrd 1§angth: kgreatest bad-,1 dQ';')1'.h 3:3. 55-31.52 (.12 a

3a),9i;); head length £f'9,‘:1M;-31.52 (:1! H 311.43); snout

to  f1,n oxigiax 33.15-£34.51; (1.-S n 34.27); snout ts A
ism o1*1_,¢1n16‘3.4t3-7-..‘33  = 61.16); snout to pectoral

fin 0r1;1n 27-77-31.153 (:1 n 29.94); snout to pelvic fin
021'-jlfl 32.43-37.63 (.71: 3‘.">.i'3~;,»)§ been »- spines 1‘).35-§Z‘2?.31

.,-_. 2-'...;»,47)1; base ,.; rays 39.84-42.34  == 42.:;><._,~); base

F» fl:-1 9.&~33-w-11.94  In L1.--63); ;><a-ctoral fir: lflilajth 17.11

20.24 (1.-.= m.6a:>); mlvlc rm length 18.21-21.48 (2.-1=
19.65); longest  spine (3rd) 14.133-16.7‘) (M I 15.47);
longest A spine (2nd) 1€..:,81-14.13 (Q1 == 11.58); least

death of caudal peduncle 9.67-£2.86  = 113.32);
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Inpereent of head length! snout length 27.21
3Q.3m (fllfi 23.94); orbit diameter 21.p5-26.56 (1 = 23.38);

1

1east'wid%h of interarbital space ?5,@5¢9q,g@ (lva 26.96)

Elody ::.~b1on'; mu mederately creased. Sinout

rouned a:I slizhtly pr>jectin; in fron; of nape: jaw;mouth sub rminal, cleft sf mguth horizontal. Hind end
of mnxillaireahlng to middle of ewe. interorbital space

QOFWG3. P<*ster1»:>r smstrll $.‘>1’.‘O!'11.'1fl<3!“fi;. :2-nout 19 having 5

maxglnal pflxes and 3 rfistral pores¢ fiental pores 50$111 rakersion first arch 4+ (8-la) = 129140 uuter teeth

in upper ja% la gas and curved, inner teeth small and in
!

\

bands. ieeth in lower Jaw unifanm and small. Suhmbladder
with 12-14 airs of lateral appendajea, the anterinr
oat pair e terln; in flea. Latezal line arched anteriarlv,
uecomea st: iqht be1ow*12-13 darsal rays. Axillary saale
present at Y lvlc fin axis. qaudal fin rhambo1d

_§gQQg;: Lateal line scales fin-54; in transverse series
16-18. Cyc1¢1d scale present at awterinr most reqian\ , _%of snout, ¢n¢st an; fins. btGfi0lU scales an sthez warts
Df body amj: head i:\c1u=;i§.n_1; fins base.

Qglgggj Edy silver with btonzy tinge. Qpe$C1e with
a black blotch. florsal, anal, caudal and Qistal half
of pelvic fins blackish. Hectoral fin grey. Preserved
apecflmens U0if0I$1! brawn.
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: £f.%OtJtE1 iiast. Mia to ii.-‘hina am ..,-agmn,
Persian zulf, uastern caasz of Australia and coasts
of In.;:ian ;>en1nsu1e.

g M~§hama1_'4 1-1 1;; ggmad: 71:31 ins, 97;; {h;»6.a,= urn SI.)

973-9'76 (*39q@..-146.0 am :3I_., 4 eg.) iiornbay, F, may C011.

2.4.35. F51; L! z .;f§¢§ L1,‘? Q L=.mg§=

* '~5<>*17 *1?!-@="“Si'3t<’=‘0 $119551‘!
compressed, cs-v<::red with large ctenom scales. dndez-side

sf the head ¢n& belly flat. lfiatfl h@r1Zanta1, slightly
protzmsible, huiaterraizxal arm a pair sf barbela on the
chin. ‘Jame:-éiate or multleeriate teeth in jams, present

er absent. 1:1 Y/omar and palate. Lateral line entire, the
sensory tubes\ branched. Two show: dorsal fins, separated

\

1

from each atfiér, the first witix 7-8 spines. Anal fin with
one or two avpflnea. ‘Pelvic fin with me spine amt} five

\

I

rays and an azdillarv scale pressent. .1111 membrane free

frm humus. ~ Caudal. fin deeply forked
\

A bri.ef\r¢">v1ew on "ache 11tesai;.u%':e shawa "mat

iiay ‘I11?37.;) .*rec<§»rded 14 species 0f net fir-mes under 3

g»e..1e.¢;"a from the sew around ilrmia. iiabsequaantly, ‘usher

<10 wauferfl £1931) described  gpécir;-99 “@129: 3
qgrflg-3 {mm India-daustralian f\rc?11§a918g@ a=;f\.;i Aunro (1955)

reported 3.3 ametles from éri Lanka stars. Plane-a of
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the fan11\y Jaullidae mam subjected  revisions in
different§areas af the world notauly by 5nyder (IQQ7)

fmm zhe ?ho::*es of Jams, ierre <'3;"i(i .‘;{;>;ata1ba:1 £1928)

from *hi1%m»1ues and Lacquer {1954,196») {ram the
indo-Pac1§1c area, Marshall and &arians islands

Niflft f1‘<>“=>1=“f3V'9 (1375) account, oxfiwer 1104.-J d1stribu"?".i:ana1

recntg @€\¢oaa fishes from Indian seas were these of

_>onee and Kwaarmw (19€>5,1967) and Thomas (1967). A

critical taxonomi.-1;" study -at‘ “she fishes  the family
Mullidae waa done by Wlemas (1969) who ¢.'195c!1‘1b@d 19

gaggle; ug;i9_2_~ 3 ggqera from the 8@88 around Ifidifin

Yiacmr and £*£1ite*1ead {I974} lie-;~;.ed ‘.27 species under

4 genera fa-0&1: the 5,Ias:.e1-n Izwiian wean  western
Y

Central Pacific‘

ma?
Villlfiarm bands af teeth present in jaws, vans:

and pl1at1ne;\n0 swine on opercle; stripes present an
dOi'3§1 £1-“B QQYIIQIOGIICO-QQIIIIOO  cu"!-91¢

A single row of stout, blunt and widely
inter-spaced teeth an bath Jaws; 9121620 devoid of teeth;
spizw present an cpe;:c1e?....-"Q"...  sleeker

‘égnegg Cluvier -£1829)

Cuvier ism Caviar and Va1enc:len'.1c>s, 1829: 448.
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im¢I'5!’I£*‘3s|2 IL-1;aaslze,l L246: 1%.

I\Q¢_)1e‘;iQ§ §31949Fi6'l‘,  6'40

Fischer and .hltehead (1974) proposed two
sub-genera under this genus

ag 1 1.9 ggingg

S-7 vertical scale rows between aha lnterdaraal
flaa; 12 vertical scale raws frum peas secsnu dorsal fin
to caudal weduncle; grey or black strlpes on daraal flan;
stripes on caudal fin usually more in upper lobe than

lcawer ......‘........... Upeneus.
\I 1

FL:st1uoraal with 8 spines, the first spine
E331"-'~3DlrbitB1 BC3193 358$-ill 0000000000000 1  20

1. 3nout\length 34aJJ—3704M% in ML; gill rakors
24-27; 2 yellow longitudinal bands aleng sides; no
dark 0bllquelban¢ an causal fin .............,.¢.....
.....-..-. §gQQggg,{Jn@n@ug) aulnhureus $uvler

2, finoua length 33.33-34.52% la 1L; gill takers
26-28; 4 golden yellow longitudinal baais alon: sides;
4-6 dark ablique bands an each lobe af caudal fin --¢

Q-.¢-.... Ugeneus §3neneu§) zittatus Racenedeq
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almw <2mw> auienaaau Qvviflh 1829
/'1 V 0ate 37 1

Q neg; gulnhureug Cuvier in iluvier arm Valanciezmnes,
1829: 45.52; Meeker, 1375: 45 Weber and de deaufort
1931: 364; Fowler, 1933:  i3rn1i;?:, 1’349: 2;‘-‘"9;

,fiunro, 1955: 163; Lachner, 1960: 4; ihnmas,
1§69: 17.

1Jge§+Q§dg§ suQQhu£gu§ -$199149;-. 1349: 63; mnther,

1859: 398; way, 1¢37<:: 1.'2.i;.=; I~ow1er, 1928: 115.

! Qgtgtug Fowler, 1925: 245»
enema (% nqgug) Q;_fl2hp_|1~gu§ Fischer am. rmltehoad, 1974.D ‘
8 Jaaed on 4 aneclraens rarxging in size
mm SI. (96.{.fiI118Q§J {U11 If-)0

_gg_g@g;_§_= D. V11; 1, 8; A. I, '7; 3’. 14; V. I, 5; C. 22.

aody measurements em:-eased in perce-21;. of

standard length: greatest body depth 23.99-27.36 (M II
26.13); head mmn 29.:-11-29.62 (.=-1- 29.41); snout to

D1 fin Otirjin 39.-33-39.65 (E311: 39.51); snout to U2 fin
origin 66.66-66.84 (.11: 66.73); snout tw A fin origin
67.33-68.50 (n a 67.8%); snout to pectaral fin origin
29.99-31.03 (91% = 3..,,5g,); snout to pelvic fir": O1‘i.;1£'l

32.66-33-95 (:.1= 33.41); D336 U1 fin 13.58-14.94 (:1
14.21); base at, rm 12.34-13.66 (;-.2 = 12.519); base .~. an
9¢77-12-66  Q 11.13335 ;;>ect01‘a1 fin 1c~m;.h 20.85--22.22
II 21-.58); pelvic fin length 17¢-11-1.70%.; (M = 17¢39)j
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batbel length l8.66-19.75 (M-= 19.17); Ion est D spine
(3rd) 1l3¢§78-2'22?.66  = 21.*.,12); l-;.~as*c. ..%e;v>th of Cazzdal

peduncle lu.49-11.22 {k = l;,32).

In §)e.2;‘Ce~;1t Bf ;e-3:1 1snv_;‘&*.!1: snout leusgtli 34,013..

37,.dQ§ 0I‘bi‘b  24.9~;—.'5l7.45  ‘ == 36.22)} 1988i’.
width uf laterorblssl seace 27.21-29.41 (m»- 23.13)

ded; elonsated. A-uth subterminal, maxilla
reahlng to sllgwtly behind preorbizal margin. 3arbels
reechlnq1to ventral marqln of oporcle. Sneut pointed.

Interovbltsl space nearly flat. gill rakers on first
arch (5-8) + (15-19) I=2J-Q7. Vllllfenm bands of teeth
in vomer nalate and jaw. Lateral line extends ts

caudal flu base. First darsal swine very small. Caudsl
flu deeply forked.

§;g;§_: Late;-al line scales 31-34; in transverse series
9-10, Ctenold scales present all over the body including
lnaerorbltal swans. Ecales absent ln the preorbitsl
re ion, opercle and pr90pexC10. Scales below the dorsal
fins and anal fin alljhtly elongaaed.

I liczrsal prof 119 ',re2ll0wlf3“:, -;..iu11. white below
siead with slight red reflection. 3 longitudinal yelldw
bands, one above she lateral llns and two below. first
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dorsal flxzl with aw-%.> dark horizontal stripes, its 11p
blackish. Cauaial fin raar~3i;<1 zslack. ellther fins

coloulesg.

w1§.;§bgt§gfi: .ast Africa, flea sea, wast Indies, Nhllipplneq,
Fiji Is1an¢a, iorthern coas;a af Australia, cuasts of China,

Japan, 3r1\Ranka and inqia: east ans west caasts.

Qheneus) i.t.r..a~tua l£.ace;.'>ede, 1;E3~;.;1V

?16€G 37.2

2pe__gg;_§, !;_t,tgt.g§ Lacepede, 1391: 3%; Caviar in Cuvier

and ‘valenciennea, 1329: 4453; Meeker, 1875: 6;

webe¥ and de eaufort, 1931: 365; Fowler, 1932: 10;
{f-Zmith, 1949: 2.28; mnrfla 1955: 163; Lachner, 1969:

5; Thamas, 1)§9: 23,

i.§¢_-megidoa vkittatus .>.s1eok<a1_-, 18¢): =33; ...=».unther, 185%
3973,hay, 187$: 120; iawlus, 1927: 259.

$ eneoldes caeruleus nay, 1868: 194.
(dézgeus) !_§§_;._z3_§g§_ Fischer aid ‘ahitohead, 1974.

De§g;§,g*:.1g.¢: dased on 4 specimens ran 31:13 in size

91¢‘-.\;_’)6Q'-.-' 1.1;’!   tilt?! T54);

FLQ rmzllat   I.  AI I’  13.  ii/I Q2’  C0
3,,dy m¢:\a,sureme;1ts expressed in percent of

standard length: +i3rea.;est body depth 25-27-25.92 (xi 0

25.59); head leangth 537.36-30.76 (.55 I 29.06); snout; £0 U1
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fin origin 38.@u-4u;65 ($l=\39.32); snout to m2 fin
021313 60.48-64.58 (J== 62.53)] snaut ta A fin origin
6i,48-64.13 (M =~62,3@); snout to pectoral fin origin
27.84-31-31 (1,: 29-57); snaut tn pelvic fin crigln

21.12 ;--34.451 ii; -= 32?‘,‘9L,~)§ .-‘Jase .11 £1;--1 13.13-14.38 (21

14.3@); base 42 fin 12.39-12.96 (A = 19.52); base A
fin 9¢83~9¢6@ (3 = 9.74); pectoral fin length 21.12
iZ5‘l.42 (11=$ 21.27); pelvic fin length 15.84-l7.*;,Q (:1 In

16.43); barbel length 15.38-16.32 (m== 15-B5); longest

0 swine (3rd) 19.68-21.42 (1 = 2u.55); least depth of
caudal peduncle 1¢¢u8—1¢¢43 (M~= 10.25).

Ln percent of head 1engt=a lnout length 33.33

ss.11 (-; =.-\ 34.52); 02:!;3§.'iI. ¢a1.1>:@@=;@§ 23.21-2a.31 {ii-'.€ =

24¢76)3 1:%at width sf lnt9r0tbi.a1 saace 24.39-29.32

sway elongated, darsal =m:.'~11e slil;h‘c.ly convex.

loath sufitermlaal, maxilla reachinf L0 aelcw anterior

harder of irbltal margin. ;arbe1s raaching behind ;hehind mar 1; Q; arecyercle. intermrbital s>ace flat
lill rakera on firsa arch 8+(lB-2%) = 25-Q8. Villifarm

bands of teeth in jaws, oval watch in vane: an? an
elongate band la palate. Lataral line extends upto
caudal fin base. First dorsal swine very small.
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Caudal fin meenly forked.

§g§1e§: Lateral line scales 3%-355 in tnanse so series
15- Ctenoid scales ar~sent all aver the wax; ineluding
lnternréi a1 space. ficales ausent qn pm@orbi@a1 re;iow,

opwrcle ad preonercle. 562169 at bases of daraal and
anal flnaaalightly elongated.

CJLQQEI uupsal Sfgfllfi golden yullow, pale whi¢e bulew.
\

dead Sllghily QiflR1$h¢ {our ;u1den yallow 1ung1;uuiaa1

bands along siues, twu rf Lhem au;ve la esal llnu and
othe; below it. vorsal fin with three hoxizontal

>

\

1

stripes, tfle unpar nos; fllackish a»d utnera dusky
Caudal fin Erith 4-5 black cross bars on uppe; lobe and

\

3-4 black c$sss hats on the lower lobe. Mther fins
coleurless.

atgtgibuzivéz Is1an@ gran: of vceania tn low Archipelago,
»a§an to flu tralia, last avast of hfrica, fled Sea,
lnioneala, Philipwines, 3:1 Lenka and Iuiia: bath east
and west caahtfi iJ€1Uwifl} Aainnaas.

Qthgz q§teg§$;§ examined: ZSE €0$¢ sun. Sat. 352
(34.Q'mfl SL)'Amdanana, A.S.$. 339 (127.u mm 3L) Siad,

liq ...>=a'~_:

heqggggz :iscfie; al& uhlieheau £1974) stated that
i,.vi§§atu§ F$rsaka1 was seemed ta be a swecies {ram
t§1<:.~ Red  Dd-10:1 ,1n<;;; 1;‘; #.§1¢.* ssu 1-» anus aT’e-‘anggn.
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uleeker (1868)
~.~*guQ enegg i$19@k'~.;’r’ 1:368: 344.

5g’ g Q3" gpgcieg

$flQUt length 45.65-47.61% 11 EL; gill rakera

23-B3; a ¢a1.en yellow blotch an the lat. line below
the iwterdursal snace; a black blotch sehiad the midpoint
of caudal peduncle -.....¢.....-Q...--.........-n.--.-..q
I 0 0 0 0 0 0 0 0 0 p + 3§71'Q§’T)Gfl‘CE   F153 ‘C ;“5=*i8?J.Si .0

Fguggnggs ind1c_\_|_§ (i;5>haw, 1833)

?1ate 3703
1

;.h.|;Qu§ isadggug ...;haw, 1.B~;1;3: 614.

‘lg gnegss gayabariggg iluvier in -;;;uvi<zr ama valezmciennes,

1-3329: 4167; ».%10<;~i-::car, 1%*.s53: 34; L;un1*§er, 1859: 4137.

¢.i'»e.=neg§ isnd cuss iiumher, 1¢35-9: 41:6; ;..=a=;, 1:57-:3: 1:26;

Fowmr, 19;“): £526.

figgeggus.-: zialaag lgus-3 ;»3i::<;~1~, 1913: 297; §.e%.>er and

de .Je~,aui’@:t, 1931: 395

=,,1._=  uv Q;*;d;§§;§ JIQQE-:<;?1‘, l.a375: 27;  and
ale ;3r2auii~';.;.;:t, 1931: 39-fl; éunro, 1<3‘i5£3: 164;

k

i“_.ac¥zn§?r§', 1961.1 7; sfmezsmeas, 1"~36‘3: 5&5; Fischer aw»;

iuhitczhead, 1974.

...e§c;m;§1ggx ‘-3888C on 6 szvecimcmrs razmalng in size

77q"L.»‘II1§_r4o"}  SE.  {IE7} T?.¢)q
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§§:1  »J. VIII, I, 7-8; A. I, 5) i’. 14; V. 1, 5}
Q1. 2§,:‘Q

.‘3od'=; measurements expressed in percent of

standard 1en~;:~,h: igreatest md“; depth 23.31-25.6%;

(;-A = ‘24,§5); head lcmg ih 29¢87-3<J¢28 (M a 3(J.i.;@i));

snout to B :1“ origin ae.a6-33.40 jM.==37.33); snout

to  fin 01:1 §1n 59.14-61.53  an 68.13); anaut £0 A
fin origin 6u,3g.5¢,49 (£.= 61.68); snout to pectatal
fin origin 31.09-31.73 (A.a 31.32); snout to pelvic

1'1": origin 31.81-33.53 {£1 == 351.74); base D1 fin 13.41
14.42  =3 13.32); base :12 fin 14.*:w-15,5@ (=42 - 15.24);
base . f1Q1u.38-12.49 (m.= 11.66); pectaral fin length
2%;..~.1.‘?-21,63 {A an 213.82); p@:1vi@: fin 1m\;';=$.'.i1 2a;,~-77-2.4.=.23

(I-:1 = :2;%.2sb; b;-1-rbel length 2;¢.12-21.15  = :z,;.46);
lozneat  $91211-.2 -(3rd) 17.68-18.18 (.21-== 17.-E3:-3); least.

Ilfipth of ca:-uaial gm;-PGUKICIQ 10.38-11.53 (;:1-.= 1\.»-96).»

In percen; of head length: annut length 45.65
4’7.61  an 46.73); orbit diameter 20.4‘.-22.6w (.1.-'1 c
21.74); least width of lnterarbiaal space 23.81:-28.25
(11.3 n 26.25;).

d0dy»0610n3, dorsal profile slightly convex.
gznuth aubtemlnal, maxilla does not raaching to
prborbital margin. siarbels reaching to well. behind
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posterlsr boraer of epercle. wpercle with a weak flat
$1119. Idterarbital swace convex. ~i11 rakqrs on first
Bfch 5+(1&-13) = 93.9w, h slaele bani of teeth in jaws,

51.;-:'\as an pa\1at~;a aqaci V¢1.'}2.'JG5;'¢ ;€.a;%.er.~a1. 15.2152  ‘tends; ugfizo
\

I

\

caudal f1n1base. First duraal spine very small. Gaudal
fin deeply forked.

_g§;§§3 Laqeral line scales 31-3?; in tra-sve;se
series Qvlub Scales prefient all over the bofly incluming

on cheek, oyercle and preovarcle. ficalas absent on%
prearbizal ¢pae- Scales below dorsal fins and anal fin

\

base triangular.

Qggggg; sody\purp11sh 36¢, head rafiy red, pale yellow

on belly. fiveek ana apercle purpla. fhree p;rp1e lines
from snout ;> oparcle. A qolden yellow aval blotch on
the lawral Kiaze belraw hinai part cf rfitst dorsal fin to

\

be1ow'front qart of secvnd dorsal fin. A black blotch
R

behind the milnoint sf caudal pGdunc1G¢ Two horlzantal

y@11ow bands $0 second dorsal and aal fine. ;ther fins
\\

not gal fa'ne:1t@d$

@1§t;ibutiuq:\flnd Qea, aast caast of nfrica, Rhi11p¢1nes,
I

\

\

Southern gapaak China, Eormosa, F131, Tenga, dicronusia,

Polynesian £s1§nds, Australia, ri Lanka ans lnfliaa both
east and west éuasfia.
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= Z-$1 ~b- Bah '13 (193-1'; ~'=<= 5!»)
his:;.a>r'_: uqlcnown, A,i.3,;;3, Cat. 74 (974;-~--137.;;  ,.'»L, £3 rag.)

lL’\€38I38§'18; .5. émdersozz Coll.

Q1] L1 =4- 1; § ‘Q f _~ -;;l+;;;:t'21g;  1 "Q : -:..10<'3y 1'!?10m%%~>i.c , deep and
v

K

strongly cqmpresaed. giouth small, terminal and
protractileq inta a downwardly directed tzubu. Tip of

maxilla exppsed. _sancis of teeth in jaws, name on palate.
.3111 nnumbraqm united wi;h is Lhmus. i"'§3ca:a1es madiwa $12643

K

anfi cillatecfl. "mo nostrils on each side. Lateral line
\

arched. mfiwz fin vaith e-1~;;.@ 9,-$.99, first spine

p1'g3¢\]g§“)9|\t._ ~\ Anfil flfl with 4 8?31D€-984 act-">1-a1 fill

1071;; and falpate. ilaudal. fin £'O%.l§'1d9dq

Fanifl; i;3re;t>an1=;.iae is .:"c-;ar»ase:%\‘;:c2~;.i by a sin ;;1e

genus  {Fischer an-:__..i L;.!h1 zemad, 1~J7<Y§~. Bay (1873),

Weber amil I-.39 "feaufort :1-,-‘93€>) an-a ":un.rv1;» ~11‘35i?;;») recs ;_=n§.t~'*ed_;

=19

G2

only a slzwqlet vali.-Mi species uzwwxezr tém genar: gag,
Lela (19?44_) devised me genus ~->"£E'}§_§§ am; c.-s"r.ab.1isheci

both anatomicblly an--s ;;:¢;>x:";i1o1e_¢;ica1ly tme ~:i¥;s€;1::'1c1;a‘aess
\

\

af tam specieia. with (1949) aim 1-@;~».%>1~~:;~u abaut me
\

K

poeei.;>111t.1esoz?' teak.» s;¢>eci.os un»..;er\ the genus

-=50‘?-*3V@1‘a »"@'11"=lv~Y (19433) canrmcteqi def:-rwilrsd inveatiqa'¥".1»:v»"Ia
‘K

cm fi.$":9s; qf *-\?~|¢;~ as-nus gggggfi oi’ £u~:i1an coasts afwl

coaf i.r§':1e<i the §Ia1i.<;%it;y <:>f tws sgaecies, Q. p_;._|QQ,_§;§g_ and
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Q, lgnqiqgnqa. Fischer anfi Whitehead (‘$74) also lilted
tw;.¢ aflecires frcm izéastern In:,~.~.1a:\ -..;cean ans =.::eai;ern Gentral

flaific.

Lkep  Caviar and Valcmciennes, 1831

,mwior and Valenciennes, 15331: 91.

2-"£1 {.9 g:-*~>e4;ie§

iipifious d1;>rsa1 with 9 spines, 4?-th spine the

lornestg 4-F3 vertical bands sf small black smote on
oootmpooooooocaon  EQa (L,-nn30ua)O

ig‘ ’Q8;"!'1§? gunctata {L111-inaeus, 17538)’1a<".e,= 04

’=Q"° <*1g€'.£.u;i52:'l :)¢;gncta;.u§ .i."‘i=;ma@u9, 17%;: £273.

z3ggg§x+;": ggggfaata .2uv:?.~:er  -falenciazmes, 1.831: 132;

dleekms, 1.345: f)2'-J0 kgunther, 1¢J16\;: 13;; i::a;.r,

1:.i:'7§3: \11€>; E-'c>w1@:-1:, 192%}: .‘¥.'i42; .950: and
do Jeaufort, 1936: 181;; :1=4;aro, 1955: 169;

F19¢!1Q';J;* afld
gggin, t§,=:-Q: Based »;;>n 11 spec1rn~eas 1-an gin-r1_.1 1:“: size

43...-69..., ram am. (55.12;-91.1; mm 1.).

F32 f.'~>E-Ma: .;..1v-. ix, 2.~.§-121; 1*». III, 17.18; P, 16-17;
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sddy measuremflnis expreeaefi in 992¢Bflt of

standard length: greatest body depth 78,2;-84.52 (Sin2 .
31O45)§_h¢a lfiflfith 36023-QQQQ8 {fin 33¢11)i snout £6
E fin ariyin 69.75a74.99 (3 = 72.44); snout to L fin
or1;in szqva-@a.v2 <@;= 65.43); snout to nectaral fin

\

\

Otlfllfl 36J36~37.6B (1.: 36-95); snout to @G1V1C fin Qrigin
E 37Q9‘§..‘.3)‘ E3389 1.! £715}   :3
7?.18)j ba 9 B fifi £5-37-5u.79 (J a A7.U3§§ QGCKDIGI flfl

\

1

\

1@flQth 59.a9-$8.33 {W = 53.91); palvic fin lenth 29.76
37.87 (i.=é35.4J); lfifljfifit x spine iétfi) 9n,ga_99,36

(fl»= 26¢27)@ longesfi E spine (26) 13,a4-16.66 {i,=
‘n

14.55)} loabt depth of caudal 90623610 13.95-15¢21

{;.z = 14.48);

iz fiércont af head lewgthz snoui leaqth 3§-36

42.85 (: = 39.5%); orbit immater 21.21-a1.sa {J =
29.7u); leask width uf interorbi;al space 24.24-23.33
QJE1 In 27.?7)¢

Jody ¢ee¢ ana wall compressed. Head »rof11e
convex. A distinct cancavlt? before the eriflin of

o

\

dorsal fin. \Fr0 dorsal fin origin to caufial peduncle,
the bod? is apeeply iescenting. loath terminal and
duwwwardly prézractile. "yas cavered wish the m¢mbrane,

located well qbnve ftnm uhe level of mouth. Two small
nusttila juat\1n franc cf ayes. Interarb1>a1 saace
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convex. 4111 rakmrs ;n first arch (5-Q} + {l -ll) =
l5-17. fixall painted teeth in hands in jaws; Lateral
line Qttlfljly arched, reaching to caudal weduncle.
Reczaral Fla long and falcate, reahing 2: caudal
neduacle. Axillary scale qresaat at pelvic flu base.
Cauual fin\r»un@ed.

gggggg; Lateral line BCGIJG 4&~56; in traisverae series
i

\

\

42-45. $c$1es wreaent all over QHQ bjdy lncluuln on
dorsal, anll and cauual fins aud cheek. Scales absent
on snaut, qpercle Qfid interorbltal $w&C9. Lcales sheath
are visiblQ at dorsal anl anal fins base.

Qglggg; lady silvery bright with a purple tinge in
very fresh anflltlaa. 4-9 vertical bands sf small black
spqts are s ea an sides. ventral profile musly by wn

1

\

\

l

ln preserved sveclmeas. iarwlms af soft maraal, anal
ani caudal fiifls ddfiig blacn. ?elvic fin slacklsh.
Fectaral fli colourless.

ulstrlbwtlona ¢ed sea, last caast of fifrica, iadagascar,
5outh Arania} fierslan :ulf, ialas 1en1aaula,_Chlna, Qiaa,
>hlllpp1nee,\Austral1a, érl Lanka and India:-aoth east

and west c@a§;s iialfidlfif findamans.

1.,-gggg mgterlgll ex£rrsi.1e_§_: .?ziT;33.£ .3“. 31:4 (8i*3.-..- aim 82.)
\

\

;7'=-'$aI'1I-‘G3’ {'0
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$9..-"22§s.§.= Ifiurtv (N68) nhsewea ah?-It 2- 22225235

differs fflom i>s clasely rzlated swecies, £3 gongimgqa
(31fi¢h and\Schne1der) 1» a HUDQI of anatomical
characters such as air bladder structure, number of
py1o:ic"ca¢ca ena in the shaae af liver. phe numner
of pyloric caeca is tw in Q, gpnctata where as it is
three in 3A ggnqigang an; ;h1s character may be used in
field identlf1ca:ians

2040370  3 § APs.T2P.'L§'~ is :.)‘{'.§

Q g£'i;9£8  t§§oz1.::'a;§ vajhqez  1‘%10;'-<.1b1».': an-:3 WGI1
cumpreased. Aouth small, terminal and the maxillary
tip is fluL exposed. aanas or te@th in jaws but none

on vamer aadxpalate. @311 mambrana united with is.hmue
Minute caaneid adfieteny scales Qresent JJ bofly and head.
Two nosnrils an each side. Lateral line complete, Two
dorsal fins, she spinoufi dorsal fin with IL-12 spines
and the suft\dorsa1 fin wit% 16-18 rays. 4 anal spines,
iactaral fin small and rounuad. Sauaal fin truncate.

%

\

Family icatophaqidae is reprasextefi by a single

qenus §g {riebar aad de Au-aufort, 1936). Azmng
the fishes 0f awe genus Scatoghgggg, a sinile
swecies is kn-Jwn from India (way, 1:378) and 8:5. Lanka

(Munro, 1955) waters. Aux, meber and do seaufort £1936)
described two species am. azmthet variety of
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from the inuo-Australian nrchinelaqo. Smizh {194¢)
listed twu species ftma 5ou;hern Africa.

;§atuPhaWug fiuvier ang Jalencienues, lfifim

Jcatophaqu§ Caviar a¢d Valencienaes, 183@: 136.

Qgodgggg fiantot, 1849: 1145.
i§gQ;ggg§_5Leeker, 1377: 26 (nee. cuv. ana va1.).

5;; to aseg§e§

{Is
Q3
O

Qx
s%

;.%aciy Ade th 6u‘¢7'.3- ' 1:1 ;‘-3%.; gill rmaera

14-19; hina margin sf soft daraal and anal suhverticalg
body is having numerous grayish-black round blctches\
3'-‘K1 d9VG1*-=4 Of CtQ8!:'¥II?.)8I.‘8 cocoaqooooooocoooooQQQQOQQOQQO

0 0 0 0 0 0 0 I 0 0 Q ‘¥.\:"c€§t~"-")‘l"§‘-#5‘!  G3‘-EH3 (:31OCh )0

3CB§fiph ,n" §£nu§ fllachg 1733)Plate 38‘1 ¥
Chgtndun arq$§,J1och, 175$: 36; Lizuauus, 173a: 1?48.
agghaggs gwug giuvier an v‘a1<ar1ciernw;es, L131: 136;

fi1@@k@rb IQ452 56¢; iunther, lifiv: qag,

(Q

.0

187$: lyé; Iowlgr, 192$: 242; .0963 an“ 40 &¢auf@tt,
1936: 6; Juaru, 1355: 169.

uegg;§g.§o¢: saswd an rm specimens :aa;1n; in size
31.4-11-'2.“ mu   4,2. L[¢-1.317‘.-;_,= $31.": @§..)..

99
U

‘Q

CI

(J3.0

Q:mu;e R. Xi, 15; h. iV, 145 '. 17; €. Z, C. 13.
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:1@asu.:~er:m=v:;s exp: 1-3896 m ;-1-erceszt sai

standard hength: greatest Emmy oieutiw 6=..v.75-66.66 (..; =
n

§4-all-4,3} head 1Q;;'l{}i'.h 37“.14-I3£:§.7».,- ( 35¢3é".3)} 830%"; ‘E-1.1.? J

fin 0ri:in75».B*-5$.97 Z a 53;41); slant to & fin
origin 57.9é-72.53 {» = 7.,@5); Sfifiuu is pectural fin
0I‘i.<f51.t':'3¥;}¢1'-35-37-.537 ( 1 .-= 33.73); snmr. tu gaelvicz fin ori. *;1n

41.-Q7-45.52 (:35 == 43.9-"3  ; limse  fin 353.23-1.)--=I‘3.9;»"  -=

42.27); ba$e A fin 32,@5-3$.56 (5 = 34.93); pectetal fin
1~1H"I=3i;h 16-11:7-2; LLJ96 {is n 19.193; :">e1.v5.c fin 1»1f.>?i1T]th

25.58-31.9? ,3 = Q8.59); 1on@est Q swine iflth) 19.76
25.37 i-1:23.25); Ionpau  spine (Lind) 11.66-15.15
(‘>1 an 13.05); lent death sf camial <>edunc_1a 13.92-14.89

(5-=.»». =- 14.531.

In Terccnz 0f head longtfiz snout length3~-,*Ql,‘3_34Q-371 {F3 3  Qrbit
(ff; Q ~;:=5_p5)\; wast width of int0.:;~-or?i)i~a1 9;;E3¢G 41.66

44.83  == 44Zl?.i:‘§.31).

;3Odyrh'¢>mb1c am: compresoed.  painted. A
deep concavity abeve the eyes and a steep 88C9nt to
dorsal fin <1>rig1;1. .2191’ is of mouth hoti.z:;nta1- fiz\teti1‘.:r

nostril vary promiaena. Interorbl :.r.a1 space slightly
I

convex. Horizontal margin of the §)t€?€>P=;1'619 serrated

in its lower portion, vertical. margin comnletely aerramd.
Lower margin of opercle foebly serrated. @111 takers on
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first arch (5-7) + (Q-19) = 14-19. is having
plurlserlqte tricuspidate teotfi. Lateral line convex,
reaching no caudal fin base. soft dorsal and anal fin
hlga and subvertical. Qaudal fin truncate.

§g§;g§; Lameral line scales 102-141; in transvurce
series 80-B8. very minute scales present all over the
budy and hpad. 3cales visible at dgrsal, anal, caudal
and pelvicflns base

Qglggg; dady greenish-arown, belly dull white. Upper

2/3 sf tne‘b@dy and saft dorsal is havin; numesoua rnund
black olotches of varying sizaa. Intercalaous xembrane

sf the dorfal fin black, soft dorsal slightly yellowish.
aarglns of sofa Jursal, a»al aad caudal fins blackish.

Helvlc flnldusky black. ?ect¢ral fin culourlesa.

fi ributisal Delagoa Bay, Belay 380118016, 51am,A  5 ‘ Q. . 5 ¢= 3;‘ ',ii‘lTonkln, =0 th coast of hide, armnsa, H1119; $98;
fiustralla, aw South wales, $e1:hern Africa, Qri Laaka
and indlaaboth east and wst c»asts including fiHdamfifl8~

33¢ (192-*1 ml S?->
Madras, 334 £162“; mm $1..) slm.-1; $31311; 399 £143.¢>  55L)

E

AkvB*; F- May Call.

figmggkgz ache; and as Jeaufart (1936) conalflered
g, ggiug var §g§£§£§flEQH§.{Lacanede§ as a variety uf
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§, §r;u§,\bua Smith (1941) described g, gegggantgug
(Laeped0)as a seaarate eueciee. The intensity of
colour of_§,‘g;_g§_was fnun; to be varying accruing
ta the bioxene. the eweclmene collected from marine and
brackish water habita; ha a darker colejr than that af
eeeclmena cpllected frem the fresh water blotope.

z.4.aa. gM:1§,g = :r~=§2.1£A»~'g

= »ri@>¢*»¢' <>=>1<>e-W m~* =ww*@=@@<1
\

1

Snout pointed. Aouth terminal an; pretractlle. Uleft
of mouth oblique. fiaxille tip breaner. Villiform
teeth in beau in jaws and palate, conical teeth in

veer ad paneepheaoid. @111 membrane free or united
with 1ethmus.t 5ca1ee ctenoid, often in ehea;he at the

baa! of unpaired fins. Lateral line interrupted. fiingle

dorsal w1*h 1%-17 strung sulnee. nAu81 wi;h 3 891068
and B-12 rflYCq Recteral fin rounded. *e1vic fin

K

i

abdolnal with fine spine and 5 rave. Ceudal fin rounded.

Among the fishes of the family laneidee, fishes

of the genus Jepdug was alone represented in the etudy
\

\

area. A single species was knawn from India (day, 1378;
John, 1936) and enether eoeciea was described fro
Inde-Australian;wrchlnelago (fieber and.de ueafort, 193).
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fi2¥_E2_Q2§!§.

doufih layge and very prutractileg intermaxillary
pedlcel long, reaching to 0Cc19ut; hind end of naailla

reaching bghina postatiar margin of Qye; gill flembrane
free frsm isthmus; scales absent on interbranchial
membrane; flastrils close ta eye OOOIOQIOIOOOOOIQOOIIOO

QQQQQQQQQQQQ
Jggggg ¢uvier and Valenclennes, 1831

\

igldgg mviér  a'a1Qz‘1C1G;1m38, .1331: 4531.

-I718! "Q-‘L1 §§E§ ingg

.m~,~ mama 3a.4:3-37.5@1;*- in $1.4 1 Eteral line

scales 41-53; gill takers 9-14; body with 4 pr;m1n%flt
ablique b1a;Q interrupted crass wars; caudal peduncle
with a premiient black a1o;ch ......---Q-¢.....-¢..¢.
.¢-....--. aggdug g§g§g;g§gg,Cuvier and Valencieanes.

‘jQ§§gg_§Qggg§&¢u§ Cuvier ans Valenciennes, 1831

P1 ate 343:1»? T_?:&:_Pf:;__
ggggg mvie: and valenciazmea, 15331: 482;Jfihag
d0§gr1*t1uw waged 01 2, specimas raaqing in size

I 2
H!
:1

F

‘"19
M...»

O

55.1.:--1p=%%;.5 mm -1.2‘, (%;#8.~a;;1-14¢-z,;1
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w. .:»;1:;1-xxv, 11-1:1; A. 111, a; P. 15;
Va IQ  Co 14¢

dody moaaureents éxpreaaed in percent of
standard length: sgreataaz body depth 34.48-37.50 (=1.-11::

35.68); head laasjgth 4=J.i)i,;_40,7p (5-:1 an 42.03); snout to

Q rm <>r1;;1§v= 42.39-46.32 (.11 -== 4-4.45); snout to A an

1'-W14!-H 72.14-73.18 ( 's an 75.79); snout ta swectearal fin

origin 39.23-42,20 49.92); snout t@ nelvlc fin
0:1 Jim 43.68-47.27 (.3 a 45-15); ‘Jase D fin 46.853-51,72
{I-1'1 3  b359 Pa fin  {Li Q  p9CtC>rfi1

I"“‘\

;,_-L

fin length 11.56-13.1; (3 a 16.59); nelvic fin length

1&.98-2@.¢; xfiln 18.52); 10fl598t Q spine (fina) 11.18
13.69 (M = 1§.5q); longest A spine (206) 11.32-14.65

(:31 == 1§=".€Im’.~2)5 least Cw-*wt?'a sf cazmal peduncle 12¢,-8—14.2é3

(:11 =1 13.31);

In merfena sf head length: snout length 26.78
3;;.9:3 { 1 = :f?:'.~sJr:f'>1}; uriait diameter 16.12%?-2€*.6@: (:21 a

1.§3¢54)| 1es38t\'a:§.(3t‘;1 -uf ii.a‘1‘t9.="I‘c>1.‘bi’-53,8311 .-'5 888 17.i_7?-J-21.73I4 ~'5‘ Q
oi>:»1o:1;. irkaad tape 21:1; an*¥:.er1>'.i>r1=;. ~’o».a.:.h

large and well nrotractile, 102-*x2r  ;>roject1n»%-3. ;-iiniti

and of maxilla hruad, ruachin; to slightly behind the
posterior margin of eye. Lnterorbital a ace convx.
intwzmaxillary =em1ce1 in a ridge, reaching $0 occlput



3&2

anm have two grooves. ‘Ewe nastrils on each side and
are closes‘ to_*;el:mer. Preopercle serrated. ill]. takers

atumpy wlLh 5&6 small snlnes. @111 rakers on first
arch (3-4) + (6-1u)=- 9-14. Villlfonm teeth in band

la Jana and palafie, the anterior ja'teeth rather
elon 581286. Palatine ueeth comical. Lateral -line
lntarrptefi below dth soft dorsal ray, reaching to
caudal peduncle. soft dorsal and anal fins high and
nearly oudded. Caudal flu rouadedo

§ga§e§: Cteuaid scales present on head, bod; nd fin:
D3890

Qglgg; Qady greenish-brown with 4 ablique black
interruted rose bars, aometlea isolating lnta big
blotchea. 1 ree bands radiating from nusterbital
raglan; firs oné mbliquely ascending ta dorsal fink
0ri]1¢’ secgflg sue to opercle and the third ta hind and
of maxilla. Caudal peduncle with a prominent black
blot¢h. Pair$d and unpaleu fins with rcws sf black

v

v

890%;

u;§§;;gg:;gq: Lqmlted to aha fresh and brackish wateri
of indla and aurma.

gtfggg r=ggt§;;§]. g;@;;5<.u Z:-3: -“QC F 2512/1 (as.o mm st.)

ziaathankottah l\a1~:e, wielzsala, A. Annandale Coll.
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E

:\@‘he d_escr1pt1u;= of 3?, @g§_g;_§g§_ (-may) is
mare or Mess similar to that of J’ QQ£QQ£§§Q§p

,3.  is 1:; 611 *?=:0?3abi.1iP..y a synonym ofJ.’ >
2.4.39, §§;1.I.Q z §§3“'*;.~i§‘§u;§

Qgggg gf ‘Egan;-;¢t:11c !§;ue: ;soc.iy 'JE')1~i)a\~§3 or oval

and ¢omnre~ee@d- 1*‘-<>=.=th terminal, jaws sliqhtly

m_-Qt;-a¢t119, Eeeth lobate in series in gaws. @111
membrane free from is'¥:rmus- 5:361»?-1€!8 cteaoid. Lateral.

line Intern-uped. $31:1V;1e lomki; <:;.orsa1 fin. ilaudal fin

truncate cm emaraginate.

Day (1878) described 3 specicas und<:.-r the simgle

11191108 from lilndla, 53m’; iizlnrm (19555) 1-em-;1~t_ed 3 g’:iec1c.=s

under twa ?:3q-;'1era from ~;i-:1 E.-:-mka ~.L.*at.ers. I*‘ormer.1*,'
E

there was a simle genus in indie but rece;1t%.y amthe1~

genus was 1:nYtrods.:ced fr-am ilouth »-?@f::1ca¢

Q1 C411 Qéflfllfl

Anal ahmrt with 3 sntnes, origin from vertical
below 14-15th dursal spines; soft dorsal and anal
elongated aw P'-lildiléd, dorsal. ami anal without raised

basal sheaths; pectjral and pelvic elongated; single
nostril on 68¢h side 0.0-OOQOOIOOOOO-O  éiuppell

Anal. Ion with more than 12 spines, origin from
vertical below 5-7 d<;,=raa1 swtnes; soft ch:-sal and anal
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high am zmgular, darsal. am: anal wii;.h raised basal
acale 8!'I=;1'-3-;h3I -r~:»:2cto::a1 azxci pelvic fins not e1o:1:_3a*;ed;

tw’3 "‘93t-3-“L19 ii} 08¢“ 3159 aoooocooocoooooooooco0000000

......... Ftrowlus Cuvier and valancienaes.
E

£fl—--3,} %L %5"~‘P?’°11v 1859

s;@2.@1-2¢%a=3n iiuppell, 1as2= 251..

The nano f;3ar-;i;'.§\6£Qdg:1 uppell has been used
as a sub-gehus of iilapia but irauavas i197?,1973)
zecoqmized §%&az*o<;herr:+::i.;an as a distinct vgenus.

A sift 118 s::»ecies is knuwn from India.

aarg tggggdgn aI1<’3§8 ggiggug (£1:-.=tora, 1:352)

P 1 a ta 3&9 . 1‘ii ‘ Q;  =;T: :_*:':%\lfl*'-%iI:;E

raQssg~13.=0;c*.=;§ raters, 13552: -53:31.

§i"1;@ia {Q17-§$§§11’J1C§ msnro, 19i‘vE3: 176; Jones, 1962: ~i.§6‘5.

1$81‘<J "tnergdo-1 \.~:':<>§§ &?1l'i;>i.C'.l§ -Jam;-:=s »:m=..; .i»=!.umara.1, 1"-'9 : 391..

alagggigtigm naaed an 14 apecimems ;i:a;1.;1'1»;_:1 in size

79¢»-13’%*',i.‘~ an-av,»  (1=..~1.~:;>-17s..’  5.).
\.

Pg: f;-/qmuga: £1-Q AV-l*<VI, 12; :1. Iii, 1-1.;-..1'*=; H. 13-M;

V. 11, 5; L. 16.

ilhdy znca\aaurs:1;1orz§.s exmreased 1:-.1 zaerce.-ma of

starzziard length: greatest bod-; <.*.e@:> ‘ah 37.35}-44.3’) (xi In
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4u.QQ); head lengzh 33.98-37.34 (J = 35.43); snaut
ta L: fin mri. gin 37.3,»-41.77 (.3 = 33.82}; salsa: to Pi
fin ori. in 68.75-73_.41  == 7~i./.41); snout to gmectoral
fin <:>::i;1n 33-2,¥§>2-35.44 (A = 33.68); snout 1:0 nelvic fin

0111- in 4-~29-44.133 (P1 == 4'2?.i..=E!); :4‘ s"r:im-2-s base length

3¢3.83-44.3.; ( == 4.;-.61); -4 .1-aye base length l.‘.3¢9z.s--17.96

( 1 =1 16.59); base A fin 2!:r;.4\:_-34,94 ;  = 21.96); sectoral

fin lean»-.[;‘ah 33.1.33--36.7.;  an 35.27); pelvic fir: lfingth

28.82-31.25 {A = 199,31 )5 least depth Qf caudal peduncle
14.23-16.45 (..=; -= 15.17).

In percent cf head length: snout length 34.72
39.56 (.1 = 37.9%); urbi; :,£i$a:'?seter 19.14-21.37  =

2;.:.‘.52); {least width ~.>f iniserorm a1 szwace 34.17-38.46
(.11 = 36.;<;:r;),

iiiody moderai.-rely elonqatcd. Iiouth terminal,
lower gm“: s1i;;h‘a1;' zarmzlneait. Hind 21:1 of maxilla

not readzhing to vartical tmralow anterior margin of eye.
Interorbiral -arwace cunvex. Single nostril on each
aide. 451.11 ralcers on first arch (‘a3-4 ) + ( 15 - Q6 ) I
18-24. £,3q1Ob6d teeth in series in both jaws, the
outormuat series very pr mlnent. Lat.e2:a1' line
interrupted, reaching to caudal fizz base. Caudal. fin
tIUfiCc3t€0

§g_Qg§_: 1;; lateral series 33-32?; in transverse series
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14-16. Scales present on body and head excluding snout.
Scale sheaah at the bae of c udal and paired fins.

‘ggggggg ireenish-brown or uniformly black. 4-5 black
blbzches mii-laterally. Fwsteriur margin of opurcle
black. Dorsal, anal and caudal fiws brown or black,
fringed with red. qther fins colourless.

D§§§;;but;oQ: A native of South Africa, recfintly
introduced into traplcal Indo-fiacific area.

\

V

\

\

gggggégé Quvier anfi valenciennes, 1836

g§;Q;gg,Cuvfle2 and Valenciennes, 183w: 135.

uasal $¢a1e sheath af dorsal and anal high;
dorsal rays 1 15; anal rays IL-12; bdy with 6-8
oblique dak b »ds; pectoral with basal black spot ...
000000000000 fiErJQLU5 3i:8t@n§;§ (J1O¢h)¢

dasal scale sheath of dwrsal ana anal low;
dqg-$31 1,~a~:_;9 9-11;; anal rays Q2; b.'"»<_00.:\,' wiifil 3 black E310tC7?:9s

mid-laterally; pectnra1*w1th0u; basal black swat ¢---....
00000000000 RtrQg;g§ qggugatug €J1OCh)0
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;§;gg;g§_§ur§tegg1§ (sloch, 1785)
P 1 Bt@‘  0-2

Qgaetgdgg suratgnggg Bqoch, 1785: pl. 217
£trgg;u§ ggratggglg =un:her, 1362: 266; Day, 1878: 415;

MIRIG g.  -:3 3 1770

£2-aaed on 25 specimens ran A511": in size'\\'ll"<'l $3.  mm
33 gfig; 0. .»;v111-xm, 111--1':->; A. XII-:-.I_ii, 11-12;

v, 1w; v. 1, 5; u. La.

dadyxmeaauremnts expressed in percent cf

szamard 1e;\?th: :;:rea..es; body =\:=i<a.>;'>t€1 154.78-6u.71
(M as 57.01); head length 3;*‘,>:;;1-36.38 (J, = 33.99);

snout to Q fin oriqln 40.78-46.37 {A-= 44.13); snout to

A fin or1g1n\54.i2-58.33 (Q = 56.12); snout ;u wectoral

fin ori in 3&;7u-3fl.31 (1 = 32.57); saeut ha 9¢1ViC
fin oriwln 39§13-42.15 (3 = 4@,@3}i Q amines base length

47.6L-52.19 (k = 49.75); qarays base lnngth 17.64-Q1.@5
(3 I 19.7%); base fi fin 45¢23-49.92 {fimn 47.11); nectoral
fin langth 25.65-31,55 (3 = p3,AQ); pelvic fia length
19.U@—24.56 (E = 2?.ld);_1naa, de:Lh Jf C&uda1 nduncle
14¢75-17.39 £6 = 16.43).

In wexcenz sf head length: snout length
36.95-@2.1Q (1 u-33.54}; Jruit diamwte; 25.uq-29.16
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(M»= 26.5w); least width of interarbizal space

30$; aval and compressed. fiouth terminal,

lewer jaw all ghtly zf)r:1mi:a@ut. Hind tin sf maxilla
not reaching to vertical belaw antarlar margin sf eye
interorbltal snace convox¢ Two nastrils on each-side,
the posterlar Q38 prominent. @111 rakers an first
arch (6-8) + (10-12) I 16~2u. Jaws with trilobed tooth
in series, the outermost series praminant. Lateral
lln internapted. ;auda1'fin slightly emarginate.

QQQQQQ3 In lateral series 36-38; in transverse series
2L-23. Scales present on body an@ head excluding snaut

digh basal &c la sheath at darsal aau anal fins.
Cauaal ad paired fins with basal scales

Qglggg; arednish with 6-8 oblique dark bands acroas
the body. Sbales wiah a cenzral pearly spat; Bfiearing
a5 lateral stripes. 90620281 yellowish with a basal
black spot. Other fins dark leaden ca1our- {he
specimens collected fram high saline aseas are mute
dark than to specimens collected from fresh waters.

D;§§;§gu§;9a: Fresh and hrackish waters of indie and
Srl Lanna.

Z51 I%- F 1257/? (163-U and 14'/-0
m 5L) Pandicherry, A.:.&.menon call.
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aésalam (H1¢¢h. 1185)
P152: 1,6 39.3

Bloch, 1785: pl. 427.
ztrggggg ggcglgcgg Cuvier and valenciannes, 1830: 489;

Gunther, 1362: 266; JQY’ 1878: 415; Aunro, 1955:
177.

gggcr1n:;Qg: Jaaed on 25 specimens ranging in size
37.u-65.u mm 3L (47.u-87.g mm TL).

FQQ formula: D. £VIIL-XIX, 9-10; A. KILL-AIV, B; 9. 13;

V. I,5; ;.2c.

find? measurements expressed in percent of
ataa and length: greatest boay depth 53.26-58.53
- 54.81 ; \hea;i length 34.61-39.13 {:1 = 36.74);
ancut to H fin erigin 43.39-46.29 {¢c= 44.97); snout
ta A fin origin 51u44—56¢75 (3 a §5,5J)3 snout t0

3

\

pectoral £1» £b=1»;1== aa.¢s4-39.5.2 (1; -= 26.14); szmut to

pelvic fin ori in 3).62-44.44 (;=m 41.94); 0 spines
base 46.15-50.94 (i = 48.29); @ rays base 13.55-15.85
{A.= 15.37); base A fin 43,47-47.16 {m.=.4§.46); pectoral

fin léfijth 27.6%-31.u3 (M = 29.17); pelvic fin leagth
19.23-22.97 (H a 2g_75}§ least Q9 uh of cauual neduacle
15.21-17.1.»? 5 = 1£=>.'n,).

In percan; uf head length: snout 1eaqth_34.2L
4J.33 (i = 33,43); arbit diamatar 24.9%-28¢57 {1 a
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27.54); lqast width 0f iater;rb1tal S ace 28.51-35.55=  )0
aoay oval an@ copreaeed. iouth terminal.

\

\

\

\

Hind ti» of maxilla not reaching ta vertical below
aterlor m¢r;la of eye. Interorbiaal =pace canveln
{we nostrils an each side, the poszeriut nope pramiauat,
5111 rakefaj -;‘;-{X first arcfi (=5-arr-z) + (8-#3) -= 14-11. Jaws

wizn trllsbbd teeth in serlas, outermost series very
conanicucua; Lateral line interrupted. Qaudal fin
slightly Qm$r;1wat8.

ggalegs In lateral series 3Q-33; in tra»sverse series
18-2U. ficahea nresena on fiody ma, HQBU excluding saint.
Scale sheath >:esent at tha base of dorsal, anal, caudal
and paired fins.

Qglggg; sree¢i@h»ye11ow wi;h orauqe chromlde spots on

bwdy. 5cale% of dorsal nroflle with ;0lden yellow spats,
imparting laflaral stripes» Three black ulo@ches nia

laterally, th¥ middle on» largest. dorsal fin with ruws
\

w

\

of black spot¢. Anal and pelvic fins black. Jthar fins
dusky

u§§t§§22t§Qnl;FtB9h ans brackish waters of India and
8:1 Lmk a. ‘

i

ugher mgtorlalg egamlnedz lSi lo. luaa ans 158; (57.u and
69.» mm 3L) namras, 1396 (5l.@ mm fit) sanara, 1637
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(62¢~..=  BL) eeeierirae, I‘. sea‘; Coil.

2.4.4c, qaugga : wdmigluaq

Chggactere gi tgggqggig vgigea flody elongated, cylindrical
and slightly compressed. snout alent. loath terminal or
inf rior, snail. Jremaxiiia protractile. Biliary teeth
on lips. $111 membrane free frem iethmus- Ecaiea
usually cycloid, present on heed and bedy. Axillary
aceiee preeent at ahe base of first dorsal and pelvic
fins. Lateral line absent. Adipose eyelids present or
abaena. {we dorsal fins, first dorsal with 4 siener
spines. Pecterai fin located reaher high on body.
Qaudel fin forked or emarginate.

Aulleks in ;eaerei have drawn svecial attention
frem several systematista. it is e difficule group for
identificazien due 34 the merphalogical similarity of

the Sp8¢ia8 included in this family. During the fish
faunei investigetiens Day (1878) described 27 species

from the C088F$ of ineie, nebe: and de eeaufort (1922)
\

reported 24 species from Inue-Australian hrchipeiaqe,
Uevasundaram (1951) reported 18 species frem Chiike lake
and Munro (1955) accounted 13 species from Sri Lenka
waters. Systematic revieien On this greue was conducte
aetebiy by schuitz (1946). Smith (1948), ~i11ay §i962e,
1962b) and Reddy (1977), villay (i962e,1962b) revised
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the £n.;..>ia:\1 Jzu;-::1i.dae am: descrzlbed <3 species fram this\ 
mum. Fis¢he::: an a?'.h1tehe.:»@.i (1974) listed 2:5 species

from Eastern indium ¢cean and westera Jenttal fiacific.
\

1

\

Jther aotaflle stu¢ivs on Eniian buqfilidae are t awe of
\

Luther £197?) an» %aagaswany (1978). sunny (1975)
\

1

described 4\s$ecies ftum venhamad lake.
\

\

~82 tg Qnegg

1. width of the hind end af are-orbital always
lesser than @ate;aasLti1 space; pectural sass with
ulue ban¢ 0r\$pJ, anfi axillary scale; tongue cumpletely
adnate to @h¢ flour oi Qhe mauth, t1= no. bilobed ¢...-2.

uidtfi of ,he hind sag nf pre-orbital always
\

1

\

\

\

E

greaaar thaa\1ntezn¢ ;ri1 swace; pectoral base without
blue band or East an@ axillary scale; tongue not adnate,

tin bilobed .x..¢...-.3.
2. nrlgin sf anal slightly in advance to 2n& darsal;
tongue wiphouq ta th; hind tin of maxilla nut cuyved dawn
below tin of nkemaxilla; &d1908e eve11~ well develaped;

i

1

maxilla V1$1§1? slightly W569 fifidtfi CIOSGQ aaoooooooobn
\

709000000000  L1‘-’1D3Q\l8g
\

\

\

k

R

Orijfln of anal Qppofilté $9 2nd darsal fin;
ton;u@ with toekhg him @n@ uf maxilla feebly curved
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down below ti: of premaxilla; maxilla not visible
clearly when mouth closed ..-¢....... Vg;agg11 Smith.

3. iing @nm of maxilla strungly curved xuwn below
tip of prwmaxilla; ti» 0f maxilla clearly visible when
m0u;h closed; pro-orbiaal bunt and notched ..-.-......
0o00o0000m0 LQ§§_J0td&n and Swain.

mggéa Linnaeus, 1758

Auqil L1nnaeu§, 1758: 316‘

Anal with 3 spines and 3 rays; lat. scales
39-4?; adlpos eyelid coverinq most of the eye except
a narrow slit on Quail; oblique blue band at pectoral
D380 OOCIIO&IOOIQOQOO   Liana‘?-3-"J8Q

gggL1_Q@+ha1us Linnaeus, 1758
{D + I. :*'}_i:"*—:11'ilage 40 1 E; ?{L_ j

§§g1;1_cewha1g§ Liaaaeus, 1758: 316; Jamilton, 1822: 119;
ueber and Je Aeaufort, 1922: 253; Junro, 1955:
923 ’111ay, 1962b: 553; Fischer and whitehea,
1974

m9q;; magggepldgtug fi1chQrds0n, 1646: 249

Augi; uQb1a nun h~r, 1361: 49¢.
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w9§Cr1JtiQH: ¢ased an 17 specimens ranjinq in size
115;,-~:-1:-31.3.-;=  ;;».§; {]_45,§1..2§>t§,s.. sun IL).

Jruu 2: u. IV; i, 8; A. ill, 8; P. 15-16; V. I, 5;
;. 22.

#1

|

t

sody maasuremants exaressed in percent of
standard lwngthz §rQ8tG82 bndy dfiflth 19.49-23.43 (1 a

273,26); mad 12:-ia "th 26.12-29.551?» (,2 == 27.63}; snout to D1

fin 0r1g1a143.37-53.16 {q,= 5»,97); annut so D2 fin
orljin 72.u3-78.57 15.: 74.43); snaut to A fin origin
69.44-74.83 (K = 71.36); snuut to pectmral fin origin
25.5;-29.13 (W a-27-73); snnut ta pelvic fin srigln

37.89-42.62  == 39.65); U1 base lam-gth 7.3:?’-11.97 (:1 u
9.18); U2 blse length 9.86-11.79 (fl1= 11.34); base A
rm 10.23-12\.s~:: i =- 11.48); §3G'Ci20I‘¢Z1.1 fin length 17.32

-21.35  a 1<i;3.4i5); pelvic fizz lzzruqth 14.83-17.77 {<1 =1

16.36); 1ong¢st u spins (lat) 9,85-11.79 id a 1w,84)3
1oa;est A snine (3rd) 1u.23-12.3% (€,= 11.48); least
de-zth sf c1"uda1 peduncle 11_,».1a-12.67 (--"Z == 11.13).

~n percent sf hea lengahz Bflout length
28.16-32.35 (M a 3@.@9); orbit d1ame¢er 13.97-2u.5$

(J; an 17.43); 1=;;»ast width ~'::f intescarbiaal as-ace 44.11

50.53 (3.= 46q9%)

flody elongate ana cylindrical. Had very flattened
dassally. left of muuth reaching to vertical below
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anterior nostril. Lgng thin, lower jaw with a symphlslal
knob. matllla zip vlslblo slightly when mouth closed.
?reorb1tal not boat, lta tip not dlalated, serrated on
anterior and ventral edyea. Enterorbltal $naco flat.
Adlooso oypllo well developed and completely covering
the eye except a narrow slit on pupil. Two nostrils on
ash side, the anterior one rounded which ls in the sac
llne with the upper margin of eye, the psterior nostril
all:-like ans slightly above with the anterior.
iill rakerq on first arch (41-47) + (52-57) = 93-1U6n
Clllform tJeth in both lips. octoral fin no: reaching
to below origin of first dorsal fin. Axillary acalo
present at the base of first dorsal, woctotal anu pelvic
fins. Cauoal fin forked.

gglggz In l¢.to.:"a1 series 39-42; in transverse series
12-14. Sea as ormaent on head and bod . Scole sheath
at the base of second dorsal, an 1, caudal and palroo
flflfiq

Qglgggg Upper profile silvery with bluish tlaqe, lower
nroflle bright silvery. 5-6 lateral brawn stripes on
dorsal profile. $nout :1? black. Doctoral axil with"
oblique blue band. Sec ad dorsal anu cauual fins with
dusky margins. uther fins grey.



iJ;§tr1@tga_s:1: Carolina Islands, Babuyan Islands, Java,
Berneo, %-law Juizma, ph11i§.‘)‘.‘s1£'\i38g Japan, Hawaiian Islands,

iuam, marahall Islands, flanolulu, Hongksng, Had Sea,
Ans ralia, 3:1 Qanka and c»asta of india.

.\./.§.L@se.:1.1_L +11¢fl1¢h» 1948{I11
:§.>:'g t-Q gg Q1,‘ eg

1¢ Adipflle eyelid rudimntary, slightly around rim
of eye; pcqoral nearly reaching tn below oriyin of first

\

dfirflfll‘ late 8Cfi1G8 39-42 canuoonnoooaooaooooooco00000000

Quooocoon   (F'OI‘B3l(81)0
Ad§pose eyelid well devaloped, caverlng the

eye except pupil; pectoral reachia ta s11;ht1y or well
beyon? vertical below arigin of first darsal; lat. scales

1989 ;han 4¢ ¥.......-. ?.

2. Upner Ila thick; pectoral bfiflthiflg ¢e slightly
beysnd vertical below origin sf firs; dorsal; lat. scales
31-34; dis al margin Q: first ¢o;sa1 not black ....-.-.-¢
".0-.....  cunaegggg (valenciennee).

apper lip thin; pectoral reaching to wall
beyanu vertical below origin of first dorsal; lat. scales
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31-39; distal margin of first dorsal very b1BCkllh ...
----------  a.=>_@.%.212;1 (weaker)

.\L§1.§P.29.11 £23231. <i‘<>rsska1, 1775)

91ata 40.2

Auq11   Forskal, 1775: 73; Cuvier and Valenciennes,seheli

1836: 113; may, 137$: 355; Haber and do beafort,
1922: 252; ‘;?>1_11a‘,', 196?: 565.

11  ‘Maker. 1851:
V§1amuq§; gage}; Smith, 1948: 840; manta, 1955: 92;

Fischer an: Whitehead, 1974

ueggrggtggna Based on 20 cpechmena ranging in size
68.5-133.0 mm an ($3.5-161.11  TL).

k

1

\£15] fO1THUL3* U0  I;  Its;   an  ‘-7.0 I.
v

\

\

¥..;Q

¢may»neasur@ments expxessed in percen; of stanaard€]I"9at$8t     B
lengih 26.UL929.45 ( = 27.63); snout ta U1 fin ur1;in
48.17-52.87 (A = 51.62); snout to J2 fin arigin 69.56
76.43 {A~= 74.46); snout to A fin origin 7Q.51-75.34
(Alb 73.23); snout to pectoral fin origin 25.64-29.31
(i a 27.92); snout to pelvic fin origin 39-13-42.76

(fi@= 4Q.67); bl base length 6.42-9.22 (£7: 7.53); D2
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base length 8.33-10.82 (M.= 9.68); base A fln 9;77-l3.l3
(;,1~1==.~ 111.51); Dectoral rm 1m;;zn 17.94-l-:>2.aa (1 -= 21.9»):

nelvlc fin length 15-13-17.29 (M = l5-91)} lon est U
spine (lat) ll.53-l5.03 (A = l3.u5); longest A spine
(3rd) 7.79-1J_L7 in.» 3.73); least depth af caudal
peduncle mqaa-12.s¢s (:-.2 = 12.<.;¢).

In percena of head length: snout lenqth 26.35
28.57 (ml: 27.15); orbit diam tor 19.71-25.58 (M~= 22.37);
lent width of lfli‘.9r#\1‘b1tB1 space 41.512-45-.34 (.1-2 a 43.09)

Body elongated and cylindrical. dead slightly
flattened Borsally. Cleft of mouth reahing to vertical
below'mlddle cf the lnte;orb1tal syae. Linc not thick,

lowar jaw filth aha symphysial Rflab. tip of maxilla notvary dlstl ct when mouth closed. Hreorbltal bent,
serrated ln its anteriar and ventral edges. Lnterarbital
cpaue slightly convex. fldlpose eyelid rudimentary,
confined to the rim of eye. iwo nostrils on each side,
the poeterlor slit-like one ln the same lln with the
upper marxln of eye, the anteriar rounaed one slightly
below the lével with poszerlsr. @111 takers on first
arch (3-37) + (44-49) a 76-86. élne teeth an bath lins
9ecto:al fin nearly reachlng to vertical below the origin
af first dorsal fin. Axillary scales present at the axll
of first dorsal, pectoral and pelvic fins. Caudal fin
f=31‘k9d0
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Scagegz In lateral series 39-42; in tranavarge aeries
11-13. Scales present an had and body. Scale sheath
at the base sf aecomd jnrsal, anal, caumal and paired
fins.

Qg;ou;: Upner profile silvery with bluish tinge, laws:
profile bright silvery. Qectaral fin slightly yellowilh
with blue axillary spot. Jaudal fin bright blue in fresh
condi;ian¢ fiecond darsal dusky. uther fins colcurlesa.

agsgggbutignz Red sea, Qaat coaaa of Africa, Inuanesia,
?hi11pp1nea, China, F131, Samnan Ialanas, 3:1 Lenka and

caasts of India including Laccad1ves
\

gagggqg gungegiug ( Valenclenne-s, 1836)
Plate J.3

;*i.3|§i._11 cumwaius Valonciennes, 12336: 114; Jay, 1878: 349;

zueber and -de .?iaauf<>rt, 1922: 242; ,11ay, 1.962:
563.\

gg_nne§¥i.u§ Fischer and imitehead, 1974.

gggggiotggnz JBBQG an Eu specimens ranging in sine

235.»,-131.1.) rm:1- SF, (7i.;.<;u.154,€.; mm Q.)

rgj fgggugax U. iv, I; 35 A. I11, 9; J. 14-15; V. I, 5;
‘~30 2U.
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dfldy measurements expressed in percent of

standard llength: gr.-eat.es.:. b<>dy demzh 21.35-26.38 (u; =

225.25); head length 24.3=2-127.7? (:4 = 26.35;; snout ta at
fin origin 43.76-55.45 (ilm 5l.4u); snout to Q2 fin
origin 70.12-77.27 (£'fl 74.16); snout no H fin origin
66.16-73q46 (M~= 69.46); Qnout tfi pectoral fin origin
25.2@-29.28 (A = 27.28); snout to pelvic fin arlgla

37.69-41181 (3 = 39.49); pl base length 6.U9-d-18 (H =
1.51): ~12 53C1‘T9 length 1;=..»-513519.12 (s; = 1<;.».19); base A
fin length 8.78-12.19 (£.= 12,49); pectural fin length
18.46-24.75 {fi a 22.48); pelvic fin length 16.52-18.91
(i.= 17.44); longest Q swine (lst) 13.63-17.85 (1 a
15.28); 0fl]88t A swine {3rd) 9.u9-13.33 ( = 18.34};

lees: dejvh of caudal peduncle 11.11-13.6 (n»= 12.10).

in per: at of head lmngthi snout length 23.25
27¢77 (A: 25.76); arbit fiiametex 21,66-25.8% { n 23,99);

least width of £nterorbi;al space 39;53-44.44 i. u=41.24).

Sddy elongate aau s11,fi;ly cwmpnasaed. dead
lightly flataened dorsally. Cleft of mouth reaching ta

vertical below nosterlur n@stril¢ Kane: llp thick.
Lower Ila thin with the symphysial Knob. Tip of maxilla
not very distinct when mouth closed. Preorbital bent,
serrataa"the anterior and ventral edges. Interorbltal
space slightly convex. Adipose eyelid well daveloped;
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poszerlar slightly broads: than aaterler. Two
nostr1le\0n each side, the posterior alit-like
one in tfie same line with aha u 98$ margin of eye,
the antermar rounded and all htly below the level of
pg3t9r1Qr§ $111 rakers wn first arch £27-29) + (35-0) =
62-69. Clllary teeth present an unper lip not clear
on luwer 11$. “wctsral fin raachiafi t; slifihtly 5°Y@"d
vertical Qelow oriqln of first dorsal fin. Axillary
scale nzesenn at aha axll of first dorsal, pectoral
and pelvic,flns. Jaudal fin farked¢

1

ggglggg In lateral series 31-34, in aranoverae series
9-10. 5cales present an head and bud}; Scale sheath

visible at\the base of 2nd dorsal, anal, caudal and
paired fifldo

Q_Lg_g;: upper -;>r;>f1le silvery wfi. izh ~;3reenlsfi timye, lower
\

\

profila bright silvery. Rectaral fin dusk; with blue
axillary sp¢t. 5QCOdd dorsal and caudal fins with black
margin. QKAGI five colourless.

Blgtgibutigw: aed flea, fibyssinla, Sew luinea, Fenanq,
Jlnqapare, Ihdonesia, $hanghai, fihillaninaa, fiustralia

\

ad coasts of India.

fiadra, 14lll{1Q5,0 mm SL) Jqbag, F. flay Coll,
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Va;§@uq;; sgegqgqg; (ileaker, 1853)
wzaze 41.1

Wggi; suegqgeri dleeker, 195$: 279; wunther, 1859: 435;
may@ 1378: 3483*fieber and de ieaufnrz, 192?: 241

Vagaaugi; g eiggeri Fischer and hhitehead, 194.
E

~gsgr;2;1op: iased ,n 12 s$éCimQfls raging in size
1~'.,)5i~    5..  (R13 1.  O

Pg» igggulgt J. av; L. a; A. 111, 9; Q. 14; v. 1, 5;
Q 2L»;

iodyxmeasuremcnts expressed in percent of standard

length: gr6%t48t Qady fiéyth 24.3?-26.85 (J a 25.94); head
length 25.93-2$.37 (J = 27.12); snout to pl fin origin
48-66-5L.47 k£.= 49.67); snout to Q2 fin origin 71.4
76.56 (i»- 73.65); snout to A fin origin 65.27-70.53
(“= 63¢7Q)§Sfl9u€ ta pastoral fin axigin 27-31-28.82
{Aka 27.97)§\sn0ut t» pnlvic fin origin 38.38-4u.47

\

(A = 39.73);U1 base length 6.3m-8.84 {i = 7.43%; B2
base lenqgh Q,32-12.33 im~= 11.16); base K fin 12.J3
13.38 {3== IQLBL); pectoral fin length 19.1%-?4,@7

longesa a aaine (lei) 12.5u-14.81 51>: 13.39); lengest
A spine 7;L4-8.55 £J- 7.43); least de§ch of caudal
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in Qercent Qf head length! snaut Length 24.13
\

\

1

23.34); l width of in;er@rbita1 svace 36¢U6-41.66

Q

Es
¢i~

e!.<;:ll1ga;e and sllgwaly ¢l:;sn;::>.;lessed. Head

flatte@ed\fiarsal1y. uleft of mautfi reaching t¢ vertical
below posflerinr nostril. Fvaer 119 thin, lows: lip with

\

\

LHO symvhybial kflub. Tip of maxilla nut very aistlnct
when mouth closed. *reor0; al strai ht, serrated in its

iv

anterinr alu ventral edqes- anteraraital swace slightly
convax. "dlpase eyelia well developed, pqfitérlwt broaer
than a1teriLr. ~w nactrlls an wah side, the poslarlor
alts-like ama an ah sane lino with zhe unae: margin Of

\

v

A

eye, the anterior rsunded and slightly below the level
\

\

of »osteriofk $111 rakera on first arch {29-31) +
(36-39) = 65+70. Teeth wiry small on bath jan
Jectaral fifi\§Q8Chiflj to wall bfiyund vertical below

arigln uf fiflat dursal. Axillary scale pr@sent'at the
\

\

X

axil sf f1rst\daraa1, Qectoral and pelvic fina

ggalgg: in laleral series 37-39; in transverte series- 1 _ _ ,
9-lu. ¢¢&199\pruaen; ¢n head and mud Q ecalu sheath

\

\

‘

at the aase of\2aa dorsal, anal, cauaal and paired fins.
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Qglggg; fillvery-green above, shining silvery helow.
Qpercle with golden yellow spat. distal margln cf

first dofi§a1 flu vex; blackisa. Jecanu aarsal and
caudal fins wilh JJSHY magqlas. Jlue spot at pectgral
axll- utmer fins colourless.

Dis.ér;b¢1t§,*u=3: ;'.%ala-1 m:c?1i.pelago and caasts of In~.»ii.a.

‘..>th;;=r :'.";§t€3E:i.8.}§ gxa'n;;"":ed: ZS}: 3:35. 213;, {1i)4¢-l.'.'~'  iii.)

2131 (1l;,~,;\': mm ::.':-L) ..:ora.ba(;, F. day Coll.

Lizg Jordan and bwaln, 1834

ggzg Jordan‘ am; swam, 18%: 261.

ggg to gggcleg

below 313319 of lnternaslrll spacwj lat. scales 33-35;1. Clefw Of mouth reaching to the level vertical
head uaparinp ana not flattened alteriorly; width of
upper jaw gr$ater aha: internostrll space; adipose
eyelid feealy developed ........... Llgg mggrglenlg
($7.711.  ) Q \

\

cleft of mouth reaching t¢ the level vertical
below anzerlor no trlli lat. scales less than 343 head
flatnened anteriurlyi width of upper ja lees than
lnternustril space; adipose eyelid well developed ...,.
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2. Adipose eyelid restricted @g iris; 1a¢. scales
iwctfiral fin  15'! 55?, 00000000000000
000000  §'}§§$i.§

Adipose eyelid cqvers the aya exceot pupil;
lat. scales 2)-31; pQC€u?a1 fin 16.53-1&.825 in 5L ...
,......... L$5g_ uh irldl (valenciennes).

giz§Am§ggg;§»i§ (Smith, 1849)
filate 41.2Q     3

Hugg; ggrngeggig aleaker, 1351: 291; Jay, 1878: 357.
agqi; t;g§ghe;1; Aunther, 1861: 448.
Qggil ni us ~ay, 1365: 33.
§gg;;_ unnc boa gay, 1365: 141.
qg1;Q ggusggegi ~eber an; de Jeaufurt, 1922: 248.
§,_;;a m Jatre, 19401: 347; Fischer and Whitehead,

1974¢

g§gg;1Q;;Qa: 33936 4n 2Q smecimans rqaging in size

51.;fJ-173.5} ;;1'.\ ESL Q6.’-3 ,1.-2 1;;-1.; mm T L).

Fgg f@rmg;a: 0. EV; L, 3; A. LEI, 9; P. 14; V. i, 5; .. ?

5od7.m0sutQment8 expressed in perC@at of staadard

length: greaiest w>dy ieath 22.6%-25.4¢ (A-= 24.51); head

lfiflflth 25.q,-31-37 {L = 27.33); saout to bl fin origin
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5J.7L-54.90 (3 a 52.10); anaut t@ 0? fin arlgin
72.54-76.87 (1 =»74.8U); snaut %0 fi.f1a origin 7@,51.
72,33 (man 71.77); snout ta pectoral fin crlgln 25.32
31.36 (M n 27.56)! snout to pelvic flu origin 37.76

43.l4 (mlu 39.25); U1 base length 6.93-8.99 in a=7¢5U)§
9., base length 3.91--10.89 (SA == 9.09); base A rm 9.20
14.10 ;a== 11.42); pectoral fin length 17.98-22.54 (4 C
19.81); palvic fin lengih 14.7;_17,93 ga ="l6.42);
longest Usptne {lat} 12.17-14.73 (A = 13.9 )3 longest
A spine 7@d5-lQ.43 (H.= 9.29); least as th sf caudal
peuncle 9@8Q-12,71 (m‘= 11.56).

In percent of head léngfiht snaut length 25.JJ
30.23 {aim 27.31); orbit diame;er 2Q.33-25.@G in 8

22.54); le§st wldzh sf iaterormital space 37.5¢-43.@5
(M 3 41¢u7 )s

506v elongate and cylindrical. Jfifld fifififiriflfi
snterlurly. Cleft of mouth reaching to vertical below
middle of lnterorbltal swace. fipper 110 thick, lower
Ila thid with the symphyslal knwb. Aaxllla tin disginct
when mouth closed. “reorbiwal curved, serrated in i;s
anterlsr anfi ventral elges, lip uialated anu no chad.
I:1t9El>1‘§)i.t81 953866 S15. ;?1t1‘~; c:;»*:vex. z'=».d1p=:_>9e eyelid

feeblv developed. SWO nsstrila an each side, the
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pasterlcr slit like and in the same line with the
unmet margin of eye, anterior nostril oval and
lacated allghtly below the level of nosterlar. G111
takers an first arch (3-44} + (48-57) = 87-151. finer
ja wiph minute tfieth, teeth on lswwr §aw not clear
9uctsral fin not reaching to vertical below origin of
first dorsal. Rxlllary scale present at the axll of
first darsal ana pelvic fins. ¢audal flu slightly
futizedu»

§ggggg§ in\lateral series 33-35; in transverse aerlea
IQ-ll. Scales present J3 head and bcdy. Jase af
aocand dorsal, anal, caudal, wectoral and D61ViC fine
wish scale sheath;

§glQg£§ qllve-green above, sllvwry below; aecand dorsal
and caudal fins dusky black. »ther fins grey.

\

v

3§§§;;Q§;Q§p Africa, madagascar, China, lapan, Marshall
and £uamQtu,»5r1 Lenka, iast Indies, Pqillpnines and
coasts cf Lndia.

ltagt illit-Q£1!L§ Q X21052 Z31 3053. 2135 §13;3¢i3 BID )

Co¢hin, 2136 (l58.u mm SL) and 1423 (l91.u mm SL)

Jambag, 1418 (142.0 mm SL) fialanar, F..uay @011,
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_g,g_g_ g_§__r_§_LQ_ (flaailton, 1822)
.2 ‘I .“ '10°1at» 41.3

gargig ziamiiton, 1822: 2155 Qiiiai, 1962: B53
Ql;i1im;:;l;Q;§ Meeker, 1853: 277¢
@_Q_<3_),g;L§_ig iunther, 1861: 424.
QL_ way, 187:3: 352-»
gig Q3551; Fischer and Fshiteherad, 1974

Jamzad ..,»n 25 spechneals ran-gfging 1:1 size
mm $7..  B1531 T:-)0
El“ $  I.‘-1' I.  A-0  E.’  P0  V-I I.  60 220

alody measurements ex;:>z-eased in percent. of

standard length: ~gI‘0ate8*l; body u'e~;>th 23.21-2.@.11 (4 =
25.99)} |'\9<':3d length 240]-8H2?-035 (:19; ll  anaut t0

U1 fin origin 50.35?-54.33 (F.-1:: 52.47); snout. to D2 fin
-arigin 73.41-v-79.52 (5.5 an 76.03); snout to i\ fin origin
69.64-74.16 {‘-"jg a 71.83); snout to pectoral fin origin
25.19-32.14  In 26.753); snaut to pelvic fin origin

33.63-43.25  a 39.66); U1 base lcmgth 8.113-12.74 ( -3 =
--9.29)§ Q2 Ioase length 7.84-1u.71  == 9-P551); mass *"* fin
8.16-14.28 {.'.1 an L533); pectoral. fin length 17.85-23.21
(A11 =1 19.26); pelviez fin length 15.44-17¢fI>u (4.? an 16.94);

longest H spine (isi) 13.07-16.98 (Hi a 15ml); longest
A spine (3rd) 7.153-L.,-.12  an 9.17); least depth of
Ca"-..i€.;"1l F)fi:?dU§1C19   3 1201-1)u
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in percent Qf head length: sasut length 25.7L—
31.63 (.5 In 3;»-.08); Qrblt aiiazmzter Zn-;.68-25.39 (M a

21.92); least width of ln;arorbi¢al space 42.85-45.94
he - 44.12).

Jody elangate 8&1 cylindrizall Head flattened
dorsally. Cleft of mouth reaching to vertical below
anterior nostril. Jnper llw somewhat thick. Lower
ll» thin with the symphyslal knb. Aaxllla tip distinct
when mouth clased. flreorbiaal serrateq anteriorly ax
ventrally, bent dawn posterlorly, it tip somewhat
dlalatod. interorbital apao flat. Adipose eyelid
well davelqped pasterlorly than anter1:rl;- The two
nostrils on\the sae line with the upper margin of eye,

‘~

the antarlof rounded and the pasterlor $11:-xzaa. 1111
rakera on first arch (3%-42) + (41-54} = 86-96. Clliary
teeth in upper jaw. *ectaral fin not reaching to vertical
below origin cf first doraa1- Axillary scale present at
the axll of iirat dorsal and pelvic fins. Qaudal fin
slightly forked»

ggglggg Lg lateral series 32-33; in transverse series
10-ll. Scales presgna on head and body. 3cale sheath
at second darsal, anal, caudal and paired fins base
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Cblgugz Dorsal profile brawnish-green. .Ventra1 profile
silvery wh1te.4-5 lateral brownish bands un ¢$t881
profile. iolden yallow spot on ogercle. Second dorsal
anu caudal fins with dusky margins. uther fins grey.

Q;§§;;gg§LQQ; Indonesia, Philippines, Thailand, Honqkong,
2-law Julnea, imam, Australla, fiiri. Lenka, iriarachi. am;
coasts of Lnaia.

gg§y¥ggi:.$aroj1n1 (1953) conducted a biumetric study

on Lp gargga and L, dugggggeri Valanciennes and
concluded the; L, guggggieri is a synonym 0f L, gg;g;§,
;&ddy (1977) cansiuered Q, gg;§gg;g;$,as a separate and
distinct species morphulogically, anatamically,

i

oateo1o;icaR17, sera1o;ica11y and chemataxonomically. _

(valencienraes, 1:336)
P1839

3gg;1_§u§g1;;d1§ Valenciennes, 1836: 115; Gunther,
1361: 423; flay, 1878: 353; Wbber and do 3eaufurt,
1922: 243.

ggg£1‘§gn:gnan§§§ JIQQKGI, 1853: 265.

LQ;Q,sgbv1rid1§ Fischer ans hhitehaad, 1974.

fiagggintigaz Based an 14 speciens ranzing in size
min §j§[_,  HLII
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Q‘.  IQ  A0   Po  V0 I’  C0 200
iody measurements oxpressofi in percent of standard

length: qroatost body aopth 23-93-25.88 (A = 24.93);

head length 25.QQ-26.49 (% = 25.51)} snout to D‘ fin
origin 49-50-54¢54 (Ala 51.89); snout to J2 fln otlgln
73.50-77.92 (.=za == 75.76): snout. to  fin origin 68.84
72.07 {m.a~7u.3l)l snout to pectoral fin origin 25,50
2e>.96 in -= 25.55); snout to pelvic fir: <>;':~i.gln 36.53

dulud (gig 38.83); ul base length 8.25-11.68 (M a 9.41);
D2 base length 8.46-9.43 (A a 8.91); base A fln 8.44
ll.Q¢ (41: lu.l3); pectoral fin length 18.01-2Q.l2
(E n 18.70); pelvic fin length 16.53-18.52 (M = 17.85);

longest H spine (let) 14.62-17,53 (A o l6.8o); longest
A spine B.9§~ll.68 (i H 9.9m); least dertn of caudal
peduncle lQ¢78-l3¢59 (M Q l2.22).

I“ percent of head length: snout leniih 26.00
29.o3 (fa = 213.27); orbit di.a'note:': 23.127-25.92 (A: 

24.26); least width of lntororblnal space 41.93-46.29
(fita 43.71).

3ouy olongate ani cylindrical. Head flattened
dorsally. Qleft of mouth reacfiln; to vertical below
anterior noattll. 2199 thin, lower lip with oymohyslal
knob. aaxllla tip oisclnct when nouth closed.
*reorb1ta1 serrated in its anterior ana ventral edges,
tlo dialated and beat downwards. interoroital space
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vary flat. Adipase eyelid well developed, posteriarly
broader than anteriorly. fiosterier nastril slit-like,
at the level sf the upper margin of eye, anterior
nastrll mauadad and slightly below the level of the
posierior nostril. alll takers on first arch (34-38) +
(44-53) w 78-91. Cillarv teeth in upar jaw, not
distinct in lower Jaw. Pectoral fin not reaching to
vertical below osigin of first dorsal fin. Axillary
scale preman: at aha axll of first darsal and pelvic
£1030 E

§g§ggg; In lateral series 29-31, in traasvorae series
9-ll. Scalaa present en head and body. Scales sheath
at the base of 2nd dorsal, anal, caudal and paired fins.

Qglgggg lreyiah-brown abuve, silvery white below. 4-6
brownish laieril bands on upoer profile. upercle with
golden-yellow snot. Margin: of second dorsal and caudal
fins black. Qther fins colourless

ulgggibuggggz Philippines, Australia and caasts of
India including hndamans.

:  .30. 1421 (163.0 mm 55!.) Ammfaans,
F0  C3110
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131.15  : E$1"*;i‘x’:RAE

20 40410 Z: k";  IL‘?! 3 :5 i’. E!  flag: F‘:  L1,.»-;.l€?:6|E~:.i
l

1

\= gm": s1<ma¢s.
sybcyli-adricai. dead vsry 1011;, snout sroioraqgsd. ~*‘.%out.h
h0r1zon;a1¢ lows: jaw well pxojecting. @111 membrane nfi

united with isthmus. ~:,;ii1 takers var; short or absent.
Pang like fissth in jaws ans Qalfitflu Latsqai line
straight any extends; upto camsl fin bass. Sicsies small.
and cycioidi Two dexsal fins, the first with 5 spines,
second located opgmsits to as:-.a3. fin. Qaudai rm forked‘

Bay (1871-3) has dealt vsith 4 snecies from Indian
waters me! webs: and ds jsaufsrt (1922) have rscardsd
3 species ffiom the Indo-Auszraiisn rrchipslago, A
coprshsnsiis rsvisw of sarracudss of tie world is still
lacking. fiut extensive studies on the taxofilomy of this

\

group of fishes of Lfidiam ucsan wars conducted notably

by Smith (19%) and miliams (1959), Taiwar (19622)

sxvwlaifrsd  taxo"*>=‘=11¢ F3095-U-<9“ °f .§.- iglflfllfl. D3?‘
Fischer Biid ithitehsad (19715) listed 6 species from
Eastern Indian Ocean and western Jentzral Pacific.

.".‘brecvsr, iiyllva (1973) 11;; his preliminary review on

flarrscudas ofi the Imaiazl assess and adjacent seas,
accoustsd 11 species.

Fmily ilphyrasniczias is I9i__'JI.‘88921'\fiGd by a 81fl_3l-8

QQHUBQ
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E  R939;
fsose, 1788: £312; Bleach am-I $chne-duet, 18¢:-1: In-9»

PM-’1<:=r. 1~>w= sw

zfgz ‘BQ §":."@§§._6§L

Preqpercle smooth and rounded; maxilla does not
reach upto the level cf eya; gill takers absent; lat. line
scales 1:94..-.f137; 0:.-ir;";1:'a or ezlomal; bcahiml Qri. 31:1 af ~;'m1vic;

03311-'_‘T§Ui3 bar$ an the bmiy n0<%r1_, in 21 aarpentlne patuern;{iii  ..Q.......“.
ggg“ grg rug jelgg iluvler, 18229
Plate 42.1

illuvic-ax", 1&9: 3491 dleeker, 1849: 56;
mnttaer, l.:'36<): 337; »...=a-y, 1878: 342’; ‘whet and

de Jeaufort, 1922: 22¢»; qiiunro, 1955: ‘Q1; iiylva,
1973: 86; rischer anfi uhitaheafi, 1974,

5Q»‘G§§£§p*l;i.Q;'\8 Liased on 2-is agaeclsnmsz ra.1»_31m_"3 in size
\

107.‘;-318.u ma SF. (121.JJ,~.%L:-376$; 1‘-:51 TL).

§F§z1 fgrmuggz 33}. V3 Ii, 8-9; Pu £1, 8; ~=-’- 11-12; ii. 6; £4. 22¢
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ra~:>asu!.*e"r@1s exnmss.-zed in percent of

standard length: greatest 3306;? depth 11.47-13.55 (l =
12.Q6); h%ad lenqth 33.83-3$.fi1 {J = 33.11); snout to

J1 fi.:': or gin 41.66-46.72 (9; =- 43.21); snout f.<"; 112 fin

ogisia 66%9$-71.96 {?i= 71.11); amsut to A flu origin
73.12-74.16 (A = 73.34); snuut to wectural fin origin
3»,u3-34.Q5 (M = 32.71); snqut ;a malvic fin origin

39.79-4a.¢4 (1 = 41.16); base .1 fin 6.44-3.03 <4 =
7.¢7); 5» e >2 fin 3.90-9.94 ii ==8.33§; base A fin
7.*Z;%'i-‘3.6<5 ($1 == 7.96); p<>ct<;>2ra1 fi.;"1 length 1-.;:=.I3?£3-11.553

== 11.31%}; we-1~:i<: fin lecmcgzfia 7.86-9.34 {-1 == 8.58);

first da:?a1 spine lenfith $.46-9.81 ‘Lu 9.25); Q9 fin
height 15~2+59-1‘3.2';>  == 13.48);  fin height 11.63
14.4a (@ i 12.35); least dépth of caumal peduncla 5.55

7094  BY()o6:'Z)0

zulpercenz sf head length: saeut length 46.15
s..a. (H 47.4a); Qrblt di&m@t6r 1 .6a-15.96 5 »= 14.72);
least wid h sf iaterurbital snace 13.78-2;.16 £3 = 16.78).

c—>10n.;;;..*¢te, s11zh%;1=,-' ¢:.‘£*;1;,)!‘0990<3. Efiinout §3:‘01Oi‘l-gjéd

an-.*i 1:-;.@1:1t4ad, iazterarbital sgrwacze with grooves. Ckiauth

5102120-if;-8?.’ lame: jaw reznarkaiisly projecting, cleft of
mouth rea$hes in front of eye. fiesteri»a and of maxilla
broad an¢|rQuad@d wiuh a notch. »erc1e with twm flat
8[)1:»‘2¢I~?80 “re9a;'a@iarC1<;r- smzaotlilj ;¢.~oun<‘%ed. S111 rakers absent.
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Upper jw with a elnqle series of compressed teeth with
two canine: in lte fl-eat. Lower gem ls having triangular
teeth in e elngle series, the peeterler enee slightly

longer, a ek\ti:ong canine in its front.  teeth on
palate. Lateral llne extends unto half ef caudal fin
Caudal fln forked

gglggz Lateral llne scales 1211-137; la transverse eerlea
32-36. Scales preeen; all over the body, preopercle,
opercle, do:-seal, anal and caudal fine base

Qgllgggz mare;/l§sEx br+»w:: abave, silvery white below. Upercle

and preopercle silvery. eblique black Eaands on the body
more or lees united above, giving the serpentine pattern.
Unreal fln dusky. {feudal fin black. Pelvic end anal fine

slightly yellorfdah. ’*ect~;>rel fin celeurleee.

It ls *..§le~?r.rlbuted thr=;vu=;;h out zhe Imaa-t<;Y>eci.fic
\

eeea and ls very cenmer: in fwralelan Sea am; 5.38.?’ of ;3em3el.

Qthg ; §aterla],g§gx'xia;<"1ea;i: F151 A.-lee 2'11? (330 Ls mm SL),( Q Q
31153 (l62,s;3 mm SL) 9119 (?9U.L mm ESL) ;.‘§ed::c=.s, F. uay C1011.

zigzag 5 §_. je],.]|§ has a ver;.* <3-01.. reee:.r1b1e;"+'i.;.e with

§, Qlgggggji vsllliams, uuhich is very coz:1z'::0:‘z in uhe whole

'3'
on

of the Lndo-Peclflic area. Rrlrar t» he descrletiezex

§- 21212.52:-1 bv ~»1\111ene 61%.»), this wee usually lrientifled
88 §_. jgllg and was under‘ the L":1p;¢:e6B1er"a that §. jellg
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was quiae common in the Indo-Pacific region. Yet there
la no consistency 1:1 the leemlficaatlen of §. _Lq_L[g_ and
§. q  theae recerds Jsusa be discarded except
where ldeni;if'ica‘£;l;>¢1s of the a ?G"CiJD€)§"l9 have been cenfad

la the light of ~;d.lllea's new species (zaylva, 1973).

$1.55 L,¢a;;§l;'"£ 3 .i’=_.~§.‘a';£§T,.'%..=L;>-EI

2.4. 42. F 5-»-1%, lg; 2 i'==e.;.i 'iH11§;=;_@] §5";*g

Maw e1»:ee>¢1eeta- silent
overhangs the eubtezrmiaal =3":-;>ut%~>. Adlpese eyellez present

vllllfom teeth in jaws and palate. Lateral llne reaching
ta camel f :1. All rakera free fmm isthmus. 2 dorsal
fins, wldelfl separated; the f irsat with 7-8 weak spines.
Anal with 2-3 spleen. Pectoral fin law, ln twe parts,
lower rays fllmzentoua. "Ventral fla t-h='3I8¢»l31Co Caudal

f ln deeply I‘ OIRBC10

uf tine two genera kn-awn unclear able family, fishes

of the gemds  were alone represented in the
Vembanad lake. A alzxaeglna apecles under this genus was

reported from Imila (Day, 1378) and 8:1 Lenka (Munro, 1955)

but ‘iieber and de zieaufort (1922) dggez-lbed two Qp9<:1e9

from lndo-Australian Archipelago. From the Eastern Indlm
Ocean and wee.tern Central Pacific, Flasher and Whitehead
(19743 also listed two snecies.
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$.91 to gg zlgg

Lower 11: anly develsped at cazner of mouth; teeth
\

extendiag to ouzer ed as mi jaws; 3 or 4 free nectaral
£1133°nt8~lbsoooooooononuoooooqo ;¥Egtfi§§Qfl@§3 QIQQKQIQ

?"?Ié9\1t@I.'2fl£3r§a

Qileeker, 1862: 123
52:L_m_§:1es.!.@§.

FOOT free §GCt9t31 filafiflflts IQOOIIOOIODIOOIOOOOI

§
W’
Q
H

Q

P"
M

~~""~-""¢""-  ($5533
*€~‘*M~- 15*-»~4>
Jlatfi 42I2

K

\

P21;/rr.:~>£r1r-.15 tetradactglus ishaw, 1a=..;~4a 1553 Caviar and

valerwiennaa, 1829: 375; sneaker, 1849: 57;
Q

¢untheq,u136wa 329; Day, 1878: 18v.
v

mai *=~@b@r W1 <18 1-*@wf<>=*-- 1922'
199; Fischer ami: 1:-mitehead, 1974.

igggrggtignz saaed  1'5 s:#>ecLmens ran<_;1n=; in size
54.0-145.6 mm $L (75,u-195,Q mm TL).

F13 ggggugaz is. @1111, I, 14; P» 11%;, 165 ' 17-+4; V. I, 5;
'1.  . 2



Jody measurements expressed in percent. of standard
length: greatest baa-dy ruiepth 213.54-26.2£;: =.-. 22,96); head

length 28.3?1-3:19.44; ( ;== 29.7%.); snout to U1 fin 01:1-girl

34.41-37.03 {A~= 35.45); anaut to L2 fin arigin 57.42av
61.11 1.11 = 59.39); snout to A fin origin 57,42-66.27
= 58.69); snL-mt. ‘,0 goectoral fin <>ri.:;_;;in 2'4.~7'5-29-62

( n 26-74); snout; to pelvic fin origin 34.65-39.13 (#1-‘Z =

37-45); base £21 fitn 6.84-9.65 (st = 7.75); base D2 fin
12.32-15.86  == 14.13); base A fin 17.~.;9-19.44 (_; ==

17.927‘); pectnoral fin length 17.21)-22~.75  an 2:‘;-.12);

pelvic fin length 11.62-16.66 (J = 13.36); longst w spine
(2nd) ]_6,1'2...13,!3- ( II 17.71;); 1C~¥.’lg6S'i“. A spine (2nd) 8.24

1=£>.51 (:1 a 8.77); least depth of caudal. gneauncle 16.86
13¢10 €~‘E a IL-46)

ln percent sf head length: smut length 16.66-22,135
(_ = 18-16); ax-bit diamter 17.i.:Z?:.-m.rI-35 (.11: 1:"3.';h;,); least.

fldth of intetorbital s%~'>ace 17.€35-22.85  = 20-92)
\

%Jody elnngated. $nout rounded 03$ projecting.

Mouth lnferlary cleft of muth oblique. Kind and sf
maxilla broau and rounfled, raachln; far bewlnd the posteriur
margin of eye. Interotbizal space convefi. Vertical margin
of preoporcle serrated. Lips ab8en;, lower lip slightly
developed near earner of mouth. Two nostrils on each
:.=;..ide- will .::ake.*;.<3 on first arch (6-7) + (5-6) I 11-13.
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Jaw’ having vllllform teeth la band, as a patch in
vomer, palate an“ pterygold. Laeral lln arched~ 4
anterlQrly,becoee strai h; below apinoua dorsa1¢
Lower pectoral with 4 filaments. Helvlc fin with
axlllary scale, Cadal fin GGGJIY forked.

ggglggy Lateral lino scales 67-74; in tIBi8V9f80 series
18-22. Ctenold scales prwaent on body and hea including
tls of snout, maxillarles, fins base, secand dsraal, anal
ana caudal flue.

¢Qlgg;3 Dorsal praflle silvery green with golden tinge,
ventral profile silvery white. Up0r¢19 silvery. Distal
margin of dorsal flue and u per lobe of cauflal flu blackish
Lower loba of\cauda1 fin golden yellowish. ?ectoral fin

dusky black. \uther fins colaurless.

Q§g1;1§g§;gQ;14orth Australia, Philippines, Formsa, Ghina,
Malaca, Sla, Pinang, firl Lanka ad west coast of gnaia.

=  108- i-M» cat» 10 (2-‘Tl-~> m
SL) ;'.‘iergul,8'll9\ {l1.l.r.; rm EL) 8755 (97.u mm L52.) :3uma,Pa   {A
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mouth temflnal. Teeth in l.lf'11jJ:£31‘ jaw one to several rows,

in lower jflw in two to several rows. @111 membrane
variablir attached to the latmnus. 5-iead usually with
mucous caala. Scales ctefloid, cycloid or absent.

\

E

Lateral 1i.n<3; absent. Twa dorsal fins, separate or

united at their bases, first‘ generally with 5-6 I-.z=0b19
A

spines. ?'e1\v1c fins united totally or fully separate.
Caudal. fin oxvlong, laaceolats or raunded.

The first camprehonsive account of Eiwobiid fishes

of Il1£i1:.:- was ‘that of nay (1378), gm-, 1*9g)QttGCi 9:) aneclea
under 11. geneh-a from indies": -@-»a':.ers a:\~;.: many of than gesxera

we re raised an fanllies by subsequent w:?:rke.'fi‘8¢ Kounaas

£1941) conducfied ox Qnaive studies on Ia@ian wabllds and

reported 123 airwecies uzwe~.- 57 gemxsa whicém islclmle many

new genera an s;)e<:i.es¢ Lver since ;'£oumana mmwnental

work (1941), a\ nwnb-;.-r of new 8g')GCiG'6 has mean described

from In<.i.i.a (..='al:o':‘:»  ;;an:3a:a,§m, l9€>;>;.v1s\=:esv:ara Race,
k

1968,1971a-d; Ekgaxxgara; an, 1974:; Aenan and Chattarjee, 1.974,.
\

1976; Jaenon arm;-J; (3ovi=i1:;aa, 1976; Chattarjee, 1978; Manon and
H8213 Devi, 198-Mn Several new ;;1i.at.ri%:>ut%.c>na1 zrecerd-s of

fioblid -fishes otf interest from I.n_i1.an watmra were regaorted
\

\

K

\

by Jones ma: mzaran {1‘~)65,'1968,1‘J7'».;,1g71), .':1,__,g;9a¢1¢31 am:

1&1 (1973,, iatéarajaa and Subralmmym (1915), Chattetjee
and qiddlqi (1916), venizatamvarlu and ;.ama mo (1976),
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Kurup and fiamuel (19816, ) ate. Recently,
Qhattarjee (1978) reprted 5% s}eciea frnm the aanqetic
delta (net Jenga1)

l.~     Q...‘..._...QQ. 2Q
:?C1\!iC fiflfi ‘(it-filly \.lfl1tGd gquaocoo 4;

2. A single spine at preup*rcu1ar margin; head
subcylindrlcml to uepreasedl aexrated ridges an head

82380111. Qqqooqaoooooooooano  BLOC" Sfld 5ChD91d'rQ

10 swine at pseoperculax margin ...... 3.

3@ fierrat u ridges an dorsal flea) head flan, pointed;
lower jaw we prcnlnaati scales moderate, about 3J in
1&1. series, U In tr. series afld Qfisfifi 9sedorsa1l .-...
0 0 0 000000-oaaompooooo :3!.lt-ii ’.§lGQ!{G-3.1‘;

Serrated ridges on darsal head ansent; head
slightly depressed; lower Jaw promienti scales small,
abou; 60 in lat. aerieé, 16-20 in tr, ggries and 35_dQ
%3r9d0r9a]-1-Y Q0100-0000000000‘;00000-00000 -Bflflaka §"k§1'rQ0

4- Uaudal £11 1034, $0i¢tGfl ox laaceolate, leagar
t§}c'3=.-'1 E193‘: QIQO-UIODOCOIOIO 5.

Qaudal fin short, obtuse, raunxad er oblont,
S:"¢'.")--tB.:‘;.‘ t!"|£-3.‘: h*3€1U IOOQOOOOIOQIOIOIOO 60
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5. Firs; darsal spiae not strong or bony; teeth in
lawer jaw mu1t1eeria13 eye nafi erectile aave surface 0f
hfiad annnootoooaoceococot 3 33$ $0

a) inner margin of sh_u1der girdle with fleshy
cirrl ioooooncsonaouoooooooo‘§§§Q2QQQ$u,519@keru

b) inner margin of 9hQU1d9$ girdle withou; fleshy
C1331] £96th 13 U998? j8W'$U1t18GF181 quoooooucooooooono

oocooosoooooooo ;§1QE$§Q$Q¥§,319@k9rQ

6. éonque bllobato; fleshy clrrl on inner margin of
ahuulder girdlei gill nebrane no; fusea :>qether ...-.

'1QQQQQQQflQ.QQ.Q\QQ
Tonqhe reunded, emarqinaze or bilobate; no

G73
Q

fleshy ¢1tr1 93 inner marqin Q5 alder girdle OOOOOO
OQIQCIUCOIUI 7 i

7. =:E.11 o;¢:<;>;\;2111:;_3 co-stinu .~;.i f1:r\..-’a2:=:=..i balm‘-.»; is'":.hraus
\\

narrQW QQQQQIQQUOQOQQQOQO gi

;i11 opeaing wot continued fgrwaya below;

13thUU$ DKJUQ qcpyooooqonncooooo 11¢

8. »i11 zambrane fused Ho a free falu across
19thmU3 ooooocoodoonoaoooao Yo
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gill membgane not fused uagether to a free
0Q000000000000000 1.1.00

9. dead depressed aw» f1aa§ mia-gradorsu scaly;
¢8fi11T'}O  f3I‘€?S9="it 1“ §i'J1'.?th JEIWS 000000000000000000

000000000000 3LQ§§Qfl}b1U§ 51110

10. Qaudml fin symmetrical; marvels an chin, snout
@153 la;-"lr91'a1 head 0000000000000000000000 -‘;2‘|bmi|@§={§

£13?-91n~;i€tCh£1€?20

11. %adAsubcy11nd;1ca13 scales on cheek, opercle,
1nt8tap@rC1e anm pus orbital region; 9Ca1@6 in lat.

GQT 163 1'36 3'9  FJIY  ,3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i"|’*§9-5-ltli-"Q  3 £33?-_’~1|_§_ ~?>19‘3kQrI

géegérig alaah and JchneLde$, 1J¢1

Egegtrlg 41335 31¢ $chneider, 1$¢1: 65.
\

Cugius sleeker, 1356: 411

2 tr: gg 135

Uporcle a¢0 preupercla camwletely scaled; scalar
15'! 16;. $Qri‘!§‘*8  in $1‘.   QQQQQQQQQQQQQ
0000000-000=00-0  mg ':»51:}¢h afirfi Schfleidérh

§1gg§;;g_{gsga {31@¢h gqd Schalder, 13x1)

")1 ate 43 0 1

2gg§;1;§_fg§ga filnch and fichneidew, 1831: 453.
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@529. 2££<L'nmm§. ?31°°R°1‘= 1949* 2*

flgggg -2m1t.her, L361: 1.25; way, 1:378: 313;
I-waist, 1928: 3923 Kmma-ns, 1953: £234.;

Iéunno, 1955: 229; Chatzzerjee, 1978: 58.

E ggggpti.-3 an Jased on 5 a%~:0ci.mena ranging in size

360‘~_=i'I'6gu*--J‘ BIB 5!. (43g*§jII85¢%};‘ lillfl 'i'*;..)g

E-’0 Vi; I, 8; A. 12, <13; -4*. 155 V. I, 5; C. ‘Zu

dou km-2 &8U1‘QI':"l=‘.?#:'it.$ ex;>reaa<ad in percent oi stianciard

lemgthz greawtest ¥>:.>c1y d9'3th 21.4?-24.63  = 251,63);

head 1e-:1»%.;th 3.;.5<)--34.72 (,1: 314536); snout to U1 fin

or1%_;1n 4;..:.=;,m.,43_47 {LA = 41.3w); enuut ta L2 fin origin
56¢94-61q59 {I1-"‘1=== 5*3¢Z’27); sraout t0 I'=. fin c'2r3.__;1;“a 61¢11

65.71 (‘in 65\.1-J"); s~;.Aa=:>ut.  n+:2ct=-mat! fin :>::%.¢3i.:1 31.45?

35.-14 if  = 33\.‘?>lZ?*); srwut t-> zaelvlcz fin @:>ri;;1n 34.3“

4‘.E>.59  = 37¢1I3§; Q1 base (1.::~r"a~:3t¥1 ‘#3.2€$-13._.153L~%;3* =1 = 11.26);

6850 lerngth 11."94-15.94  Z =.- 14.31); A base 1c»n_;=thQ
as 24.43); n\_;»1vi.c: fin lea gth ).'9.*'* -1—¢>f*>,f>'> . == 2-1¢7~?;*)I

least dewizh 0f\ c;2u<.é§a1 ;<.'>edum:1<3 1i?..i'm-14.17 if == 1.3.61).

In mexcent of head length: saout leagth
26.72-29.72 (51 ma 27657); arbit \,§1i.€3§'.3Gti31' 1:'2..,‘».»-1‘5.=;u» (U; =

13.32); 1Q68E'WiGih Qf interorbiual space 26.u8-29.54
(.11 In 27-9&3)» \
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elongated, poaterlsarly "compressed. Head
depressed. ..z-we uf mouth -mllque, lower jaw prominent
aiiswl end of maxilla reaching ta vertical below anterior
margln_of eye. A single dswnwardly curved spine at the
angle of intpronercle. Twu nosurils an each side, the
anterior rwsitrll tubular. Interorbltal anace cmwex with
longitudinal mucous canals, a number of mucous canals

rwlatimj; frcm the au;%>.aorb1ta1 ER€3I'=ifll§1Z'1¢ Arnterlar margin

of tongue rounded. 3111 takers on first arch 3+(&-7) =
Jmra with rnultlserial villlf rm teeth, outer row

k

slleghtly e:11ai\rge=;ll.  dorsal fine, not widely
aeparatod, height less thaw be-Qiy death. flectoral fin
rlounlkad. Pelvic fins separated. Sandal fin abtuaely
raundod.

In lweral series 58-62; la: transverse series
l7-19. Scales present -mm body am; head excluding snout.
Cycloid scales on nape, I=J1‘988t am; belly; cthar scales
01900130

("'Q],g~ gs <.1>rov~1ni.s1h. Uapalred an-:.:.z cauaal :‘-fine with 2-3 1-ewe

of black spins. :&-‘ectoral am; ;mlv1c fins grayish-brown.

u;g:=';;g,|§;g;:.w: i-lad fiea, East. coast of hfrlca, iaurltlus,
Fcychelles, Fomacea, :'>hi11p;>1-ms, ;!xalar\es1a, {>01-gneaia,

S1-1 Lanka mu C<I1%{‘.B of India i.=1c,1u¢;:1i.:'z~"*: élcoben
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= Z811  fiat. 144 (64.5 mrn :1.)
Ca.l.cutt.a, 1% iJay_ ‘Coll.

fgiig Meeker, 1874

Q tlg ialeekar, 1-I374: 304.

igz tg $09, cigg

~l3,,d'; 11%;:-2;'f>*l'.h 19.56-23.5*3: in EL; hind tins of

maxilla reacmn, to vertical below anteriur margin
of eye; outer am; izln-3-flaunt :1-:..>ws of jaw teeth exwlarged

........-....\l.......  §2lYsi§- (§"!&T111t0Z-“"1-vi3UCh8I\BY!).

iigqg Qg_§;_§_ {dazniltorv-Buchanan, 1822)
J) . A‘__ ,late 43,2

lg? §>_u_g,_§_ yianilt-Lm-;$ucha;1an, 1322: 367.
giileeker, 18522: 71:6.
_tm§_;_§_ zsleeker, 1856: 412; EGo~.:;l.er, 1934: 1'57;

ii,-,mna:1s, 1953: 3;..,.»6; ;.§,,nro, 19535: 23>;

Chatterjee, 1978: 7?,
:3;-E QQ gg engig {nee .s1_ee;,_@,_-) Qay, 1378: 316.

..»o§c;,1,Qti.gn: aiased an 15?‘ specimens rmqirm in size
7Y3.=;J'-11-...>~;.: an 531?. -’iI'\?=f>.‘;\-134.~;..» m TL).

H1. QUQ
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Endywmagurementa expreaaod in percentage of
\

i

standard 1@¢‘,gun: greatest may cmpzn 19.56-23,29 (:5 .

2524); head llength 34956-37.17  a 35.57); snout to
J1 fin origin 43.u4-44.56 (1=n 44.13); sn@ut to D2 flu
origin 58.7L#6l.53 (m.= 6a.54); snout to A fln origin
5.91-62¢5fi (3 =@6@.7$)l sncut to pectral fin origin
36.36-38.63 (a a 37.32); anaut to p@lvic fin arigin

3Q.68-34.23 {n»= 32.19); 01 base length 9.17~l1.93
(A =- 1'.;@.'rz);  basa length 13.63-14.17  = 14.62;);
A base length 12,27-14.13 in n 13.34); pect¢ra1 fin

length 2~J.64-Q5».-a;  I: 22.53); pelvic fin length
15.39-18.56 (HA: 17.56); Least death of lnterorbltal
space lu.89-lP.72 (m.= 11.7“).

in perTent of héad length: snau; lengthE
(:1 = 15.:,»;>); least @=:mz:\ sf i:'ztezr@r?;1i*E‘;a1 smace 24.13

24.'~3.»,@§5l (  I: 26¢L67).

iady elongated, posgerlorly com-rasaod. dead
well depressed, finaut plated. lape of mouth obl1<ue,
lower jaw Q§0m1nQHt. ilad en; of maxilla reacflln; LO
vertical below’an,eri@r margin Q5 eye. fwn aastrlls
on each side, anterior one tablar- Interurnltal s9ace
braad, bang cxest ab¢ve ego Qfli not den;iculated, rest
of ;he snace cencave. Tongue spatulate. 4111 rflkfirfl
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an first ax-én (3-4) + (5-ea) = a-12. am with
multiaerial heath, om:.Q::.~ and inner mva~s enlarged and

curved i.nwat#K.i9- Two déraal fins, “net widely separated,

height 1ess\than body death. Pectaral fin abtuse.
Peivic fin mat united, 0*ut.er margin f1‘1.;':g§ed. Caudal

fin obtusely rounded.

§;§],g§_: in 1L1teral series :37-219; 1:1 transverse series
9-10. $ca1e$ presant an head and body. myclcid scales

on breast am}: bang, =;.»t.her scales ate:-"mid. Eicales on
head am: bsdy with axillariea.

Qggflge iI3r.mnish-black. All fins except gaectoral black.
ficalea with dearly white spot, thus arimearin; as
1an31tuu1na1\white 11123. A §w>min@nt hlack spot at
Dflfiiural axlh. The aistal margins sf vaired and
unpaired f1nai_ frinrged wi.L;h red;

;.§=§tr$bL,:t1=-1:12, ;;idelA_r iatributed 1:1 the t.2*‘;pica1

indo-mast uacgflcs area.

gggggg :3-atgggqg g:~:ar:;1¢xed: ;§‘i:3~£ V30. F 5277/2 (4»J-=.-> and54QL1    ii‘;
i

Bunaka 49919:mn11|i
Hflngka PQIIQQ  (X.-0

Qggflzgg :"'l91‘I.‘6a; 1936: 275.



IQ! 122 §I')§§‘&Q§

Sca1¢e in lat. series 57, In tr. series 23; body
withsu; 1an;1tud1na1 broad bands ,,.,,,,,.........,,,.,
00000000000000   (Meeker).

Quggga ggrig1Qgg,(u1eeker, 1853)
Plate 43,3

0; la»: +3 fileeker, 1.3‘3>3: 272; Lunther, 18618 123
Hlggggig _a*n1sL¢[= nay, 1878: 313.

Jggging gg;;gQ;§g§,Fowler, 1928: 389.

@=mm8- 19§3= 3i’>@~¥§: =*»=?un..ro, 19ss= 231

: 38396 cm a single specimen, 55.0 mm SL
511.3. TL)‘

Fgq ggggggg; §. Vi; L, 8; K. i, 8; P. 17; V; i, 5; C. 28.

Jody m&asur@ments expressed in pexcunt of

standard lengfih: grea est nady depth 21-61; head length

32.7F; snaut qa M1 fia origin 43.63; snout t0 Q2 fin
origin 5$.18; snnufi ts 0 fin origin 63.63; snouu to
aecioral fin erigin 33.6J3 snout £0 pelvic fin criqin

36.36; Q1 Shea length 1v.Q.; M? base 1en¢th 14.54; A0- ,

base lenqth 11,31; pectoral fin 1QA,th 2?.7?; pelvic fin
lenash 20,q;; least uenth of can al neduncle 1£.54,

In 9 rcant sf hea length: snou; length 25003;
urbit diameter 13.83; lees; width of 1niernr3i;a1 snae



dfil.

279 77¢

i5r>d~_r\ elow-"*ate€%1 an:-3 D-38%-QT€i”fi'1‘1V cQram.~r.>s;s0d. 59%|

dG’;)I.‘£'1¥5S-GS, A deem groove from awe to eriglza of first

dorsal fin. ~;;=;m<:avi=r,;; »-:>;1 acciput. Smut wall depressed

.>;a;.20 of rmufih ~?;f:a1i.:;.;u£a, lower _j aw mrunlmznt. Hind and of

:"::aJd.118 readhinl, 1.0 vertical 5-'x2.l.0v»; waiddla sf <;=,-'6. i-3&0

nostrils Gil kaaczéa side, "€;-.ai‘;:=.a1aa;:?. Mate in: .=;¢.=1r!_i5in 0;»?

r:=-um.i¢.\3d. ..?irzte;*0r£31ta1 £‘>*;3élC€2 e:a‘J;1v»a2~:. Head with

distinct r~_.;~1.*:.*§ sf Hmcuus czsnals. -41.11 rakers. am first
arch 2-+1 -= m. ..1awa with s*.1a11 multlaerial teeth. Two

dorsal. fins, \h?e1c;;?"1t less that iilod; depth, aecand dorsal
fin pointed npsteriiarly. Pectoral fizz oiatuse. Ralvlc
fine s1<a:xdar,= ;ae>i:; united. <1;;aud.;-#>1 fin rounded.

§.§g_g3,§_g_: In laieral series 57, in transverse series 22;.

vresrsmt -12:1 b<;>o\y and  excl-udin L: srnut. Lficales of
Eaemi, bx-aas’: and awe cvcloid, anther ctenom.

Q $95.:-£2 »re=';1s%\2-or-:yc:;1 abowz, 1.11211 wh *§.t.+;=.- bazlzaw. 130:»:-ales

of <.iom.-11 it-rufile :n;>tt1»::>-i with small btfnwui aztmts. mrsal,
\

i

anal aw cau<.ial.\ films dusk; black. i'~*ec.‘I‘;<)ra1 nase wi.t§'1 a

black swat

Llig §g1Q;‘%;1g"; Q : .U§}~:.ic>-1",i.%1:3 ‘i;ra1ian .:"‘»,;'c’.1.i.;i\@ 164313, :.5ri. F.a::aka andia.



Ségnaggbiug sleeker, 1374

Sgggqnbiug Jleeker, 1674: 317.

zfi 2 tg §f.3*G§$6§

Scales in lat. series 5@-U3; in tr. sexios 13-14;
‘1

scales abeenk on head excluuinq postorbiaal regiun; a
black creacentic mark 01 first dorsal fin -..........
00o0o0o000oo§Q i*5tQ!\'£‘€§."3}JiU§- l381£§§D£i\T1TiC’J,§_ ‘ii-}El‘])0

\
\

\

~*-marl % <~}@v~ W55)
Qlate 43p4

1 1 aha 1 as Jay, 136%: 7, I173 *9“.Qgb Qg n ~ * i % * ; 9 ' ‘a ?: &»°
Qtgnqqgbigg Q abar1~u iunri 1955: 236.I

Qggggiggggg; ;Tsed saecimens rangiaq in size31; E1“ S .4    5‘;  Q

1"‘--7kl
4 '-".

gs-I

9- Q»
_ 1,,"

5U‘

1

fl3 : LEW Vksg; ii, 1%,-; A. ii, 1=.,; H. 14-1'5; V. .21, 5;
C. 24. »

Joiy meagurmmeats expressed in QQ$cQJi sf standard
\

length: greatest budy death 19.35-$3.37 i» = 21.99};

head length 23.U1-27.61 (;.= 24.97); sneut to 41 fin
origin 3?.95-7.bé { = 34..T)5 snout t0 uq fin origin

\‘ 
.

51.17-57;14 (n =»53.37); snout to A fin origin 54.43
57.3u-(~ .@3b; snoufi in pectoral fin origin 23.33

U

¢_:19
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23,08 (A==\25.21); snout to QQIVIC fin origin 25.¢U

29.s.,.=~3 {:5 =\'26.62); base £31 fin 13.13-16.98 (L3 Q 15.~.;1);

base up £191 27.69-21.15 (1 -= $2.37); base A fin 26.43n

29.37 (¢.a\27.8W); 1@aat degth of caudal peduncle 9.61
13033  Q \11gF?~4)0

In p¢rceat of head 1engt%: anon‘ lengah ?5.U4—31.?5
\' \

(32 a 2“-'3.6*13){ orbit ...;.ia'aete-1* 2=;.;.=;>€':-’..>.5.:.;-;i; -1 = 22.56); least

width of inflprorbital space 15.62-23.3 (i:= 19.3?)

audy élongntefi anfi campreasad. Snoui blflflto
»ape of moutm ohlique, upuea jaw proinuat. Hina and of

maxi11.;@ reacfiini 121:» vertical iwlo-.-.~ middle af eye. mo

nofittlls, the pasteriar use prominunt. interaraital SD80
flat. &a;e:i r £19 0» t@n;u0 bifid. inner edge cf shuulder
312619 with f eshy flags. dead with &1$t1flCt mucous canals.
5111 rakers r d1mea;ar;. ¢aws with multiserial teeth,\ M ,
outermast row @11qht1v enlargad. Awm uorsals, anterior 4
sslnos of firs dorsal filiform, greaier Jhan bndy depth.
ieight of secoad dorsal nee 1y half of hwxy depah. Hectara1
fin painted. fielvic fin united. Caudal fin 1anceo1ate

\

\

Hgglgga In latekal series 53-53; in transverse series
13-14¢ Scales Pr@s0n~ DA bvfiy, ahseat an head excluding
Dfifitflrbitfll $8QiOfl¢ Scfiles sf pesaorbital region, belly
and 35¢ at ¢;c1Ai&, zest ctenold.
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K

~@'srée§\£sh-brm--.11. 6-8 tmiistlnct bx-own irregular
blotches in lateral sories. A black band descends frum

\

eye. Head with irregular: §‘:>r1;»wn s;2=:>ts- A black

crescemzic mark an first dorsal fin. Fllifum rays of
dorsal fin blackish. aaraal, aaal and can a1 fins black
with 13-4 rows  5;)I.‘0i’JE'l spots;

SI1 Lzmka and i'T.-08$ wast (bf Imiia.

wégggéggghgi sleeker, 186$

g;gg;;gg§g1g,n1eeker, 186»: 44.
v

_ Lim:-cian  Beale, 1906: 4&6

§2:L..*Q..%.1.-.§.§.

1- Scales in lat. aerles more than 45, in tr. series
1U-13‘ 3'12 $111 EQRBIS QR first 3ICh oooooooacoooouoo 20

ficnlea in lat. series less than 45, in tr. aerlea
6-7‘ 485 Qill rakers GD f1EQt GECh OOOOOIOIOOIOOIIOOOOO 30

T. Lat. scales 52-54; a tontale at the pasterlor
URQQE margin fif GjQ IQOOOOOOIIQIOOOOOIOOOIOOOOOOOOOOOO

¢¢..-..... wgygglghtgvg gvgtggulggig (Cuvior an; Valenciennea).

Lat. scales 46-62; ne tentle at the uaper
;::ar%;;;i.i;;» Cf Q-49 .v------»  (§1@@k@r>



41:5

3. Lat. scales 26-28; a vertical black band below
we --------   -"@“<>=*\ Mi =~¢V:==>"1“d8<\

_Hx;g;;gh"u__1_gg tezwtwggggg (Cuviez: arm Valenciannea,

1837)

Plate 44,1

izgzgg Gm/ier and Valcnciennes, 183?: 128;
Bleekear, 1854: 434; aiunthe-r, 1.861: 48; Day, 1.878:
291.

ggmg i'319eke~@*:, 1549: 33
%m.2.!.a Jovian and fmle» 190'" 4‘-‘*0

Komamp, 1953: -:34; :';~*.~unro, 1955: 237.
\

k

z ,\;'-ased on 25 911366191638 ranging in size
57.3-1-*;I»7.:J  $1. (78.@...-145'3.@;: mm EL).

\

\

k

*--J.

,:»;>dy ;aeaaurez'aenta expmssed in perceat of sta:'admL"d

length: agreatess budy depth 15.62-19.35  == 17.16); head
length 222,43-2'2d3.£36 ( ‘Z =1 2-4.452); snout to L: fin 0ri.=;;i.z1

29.34-34.54 (4.? 31.65); snout to ll 151:1 \'JI‘i{,‘i1'\ 513.56

‘.’>4,2@.._-  == 523,49); snout tn -we-ct1::~?..‘a1 fin origin .72";-v

25.86 {E a 24.45); saoat flu pelvic fin mriqin 23.9L
23.57 (:11: 26.28); D base length 53.93-58.77 ( In 57.20);
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A base length 3$,58-41.57 (m<= 39.36); puctotal fin
length 25.23-“.71 (fi1=A26.92); pelvic fin length
19.64-25.45 {J = 22,22}; least death of caudal peduncle
7QB5—1HI74 (i = 9.35)»

In parcent of hea length: snout length 28.57
32-GO (55 I  Olfbit di.&TlE?t€5'1‘   B
1ea0t*width of interorbital space 16.86-15.38 (&=n 13.08)

$ody~e1ongated and poaseriorly well camproasod
Ulnmal crest an nBp@- Gaps of mouth oblique, lower jar
promlnant. Hind and of maxilla raachlns to vestlcal bclai
anterior marnln of eye. Tao noaarils m each aide, the
anterinr on» tubular. Intarorbital space cancavo, an open
pore aterlorly. ?oateti0r ufiper_anq1e of eye wizh a
tentacle. will rakara present only oa vertical arch,
8-12 on first arch. A-single aexles sf curved teeth on
upflfir jaw, Inner 3au*w1th 3 series of teeth, the anterior
moat prominent. Anterior rays sf first daraal fin
fillifurmt P9ct0ra1 fin abtuse. ,Poster1or and of second
dorsal and anal fins pointed. Jelvic fins united. Caudal
fin lanceolate.

§gggg5§ In longitudinal series 52-54, in traasvérae
series 13-12. Cycloid 862188 present behind éye, nape
and anteria: part of badv- Ctenoid scales on body.



4-Q7

§_g|,g_n_g_: Dull green abeve, white an abdomen. Fina
brownish black, fringed with red dia~;%a11y. First dorsal
fin with 4-5 ruvzs of black spots. A black snot. at caudal
peduncle. $ca1ea of <.;c>ra81 profila with black margin.

: Formosa, Same, @-‘iandavu, :'cm.:3a, F131
Islanfia, iloclet-V; Islamis, Australia, 3:1 Lenka and India.

*;;x=;g;§htQ1§ gggrggenig (iileeker, 1849)

,§31at@ $ Q2

gigmi sleeker, 1849: 35; bun-;;her, 1361: 49}
uay, 1aa@§ 26¢.

g;§;»;»;eg1§ Jleeker, 1857: 484; :;,,unwla,
1953: 415 Emnro, 1.955: 236.

_‘£__!g_§g_§_ ggggtétug way, 1878: 291.

“i§aa:__;-;-d on 25> SP9C1BGi\8 ranging in size
51.2)-8'9.£) mm {BL {7i;*.1'W1-1254;; rm: ‘i.‘Z.).

_l1g§gEg],_§_: U. Vi, I, 1:2; P... 1, 12-13; P.  V. I, 5;
‘SQ
Bocfiy @aaasurea":a@;ents expressed in {’)erc<£»n1‘: of staizdaxd

length! greatest body" death 16.45-2!-b€52  =1 17-97); head
lengt. 22.78-25.69 (51 == 24.57); snaut ta Q fin arlgin
27.94-3~.A-.76 zf == 29.433); snout to fa fin Qriqln 51.16

'5&,96 (;;1== 52.77); snout to foectaral fin osigln 52.2.155



4&9

26.47  ml 24.659); snoua; to pelvic fir: origin 23.97
\

\

\

28.43 (12 == 26.ua);  base length $592‘;-J...‘E%€} “_-»iQ2f) (.21 = 58.27);
1.

A itaase length 37.93-42.64 (Li 1:: 39.13); pectoral fin
length 223.9?-3:=.:».3u (fa =1 26.17); pelvic fin length 18.75

23¢68  as 21.222)! least depth of caudal peduncle
1-$.15 in = 9.38).

In gzetcent 0f head length: snout lean-Jth 271432
I

~ \1 ~
32.54‘;  a 3\1.28); orbit Lslanatar 17.64-22,22 (:15 an 20.34);
least width <1>f intetarbital snace 11.76-16.23 (51-1 I 1.4.43);

dody e1o:1_;ated and compreflaed. Dermal. crest on

nape. Véiape of mouth oblique, lower jaw prumlnent. Hind
and of maxilla reaching to vertical below beyond the level
of anterior margin of -13/9. mo nastrils on each side, the
anterior one fiu%u1ar. Inzerorbital space cancave, a
open pom a;1te§i.'i@>r1~,:. 5111 ra§<e,>r_a; {:).?98f;?rZlt only on vertical

\

\

arch, 8-11 on first arch. A sin glee series 0f curved
teetiu in upper gaw, Iewar jaw with 2-3 zxwxs of fine teeth.

\

Anterlar rays Qf first dursal fin nut filifnrm. Rosterior
and of soft dnrbal and anal fins pwintéd. Aectaral fin
1-a;".i-wt z'.';>unded. Pelvic: fins united. Caucial. fin lanceolate.

In lateral series 46-52; in transverse series
11--13. 'Cyc1o1d scales behind eye,  a-mi anterior part
of body, c~te:1o1- ac-glee on other pa:-t.a of body
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Q1935: Dull green wove, toddlsh-brumx below. 6 black
blotchea Ln lateral series, the last une on caudal peduncle.
Flna reddish-nbrown with mws of spots. Scales of dorsal
profile with black margln, dermal‘ crash black.

East cnaat of Africa, Philippin-Q3; China,
Jaaan, Imezxesla, 8:1 Lanka and coasts of India lncludlng
Mlnlcoy.

Q1333; illeaolza and ifiiovlndan, 1976
E~‘la§;le 44.3

ggjggeqi J.-iencm am: F'=ovl.:":dan, 1976: 13;
iurup and Samuel, 1981: $373.

Q ggggo ;.1=;)Q8 Lhasod an  s*r-eclmmzs 1‘as1gl:rf£1 in size

mm SI. (4I.l?.a.~.1$*3,i; mm 'i"i.).

C. 22¢

measurements expressed in percent of standard
length: greatest b0dl,r depth 2l.27-2£>.3€> (.<"'.§ a 23.48); head

length 23.38-2'€3.1._.14 (M n 26.76); anaut to D f in origin

28.22-32.33 (:1 -= s1.w); snout ta A rm a¢?l{3ln 52.4:-sa.1a
(.13 a 55.69); snout. to pectoral fin origin 224-44-3i)-1¢.;l;;1

.r""\

= 26.84.‘); snaut to mlvlc fin o::l=?;'=5-3 26-£31-31:-13

{fl 1: 28.7'¢);  base 1@2ngt.h 51.66-67.31 (-1 a ‘3>4.i.>‘13);



4L0

A base ksngth 314.0-36.79 (:11 = 33.38); pectaral fin
lemgth 21.4i-32.92 (:21 = 29.49); guwalvic fin length
2Q.75-Q6.9?\(fl»= 24.38); least death of caudal peduncle
11162-13.6‘?  an 12.84).

In percent af bed length: snout length 34.483      II
least; width fin? i:~aterori>i;;a1 space 15.62-£2-&,6:3 ( =1 17.74).

Jody élongatea an pusterimrly camaxesaed. ~9:ma1
crest an ‘-'1fl{7)1~.?i aasent. gape 9:; muuth ubli-qua, lower J”

preminent. Hllnd and of maxilla reaching ts: vertical. be]-.0w
middle of e[;e<.  nostrils an each side, th<;.= amzeriar am
tubular. £nt$rcrfaita1 space f.la.t with tzflm asmariur open
acres. @111 #ake:s praswnt Jflli an vertical arch, 4-6 an
first airch. ~.)(n<:e ;a:A_-n“: of curved teeth an u;-'i>*w-er jw, lower

Jaw wt-fl: 3 raw of fine teeth. 1,, male, the fourth am;
fifth spines oaf we first den-sat fin filamsmtous and
reaching begmnd middle of caudal fzln. In female, the 2:16

Ath spines of irst d.?_>;=;;-ea]. fin e1or\:3a£;ec1 but not even

attaching to mifildle of secamd cieqeal fin. Pectoral fin
pointed. volvic fin united. iiaudal fin lauceolate.

Tglgga in latdlral series 26-28; in trazsvorae series
6-7, L:tQQ1f)ii..i s‘y:;;.\1~=;:»s 3;: ;><>\:;i=; e:c1u\.;ia\~; s:>z.»a.~:-aat, afflsezlt

mu mm! axfw na,o4:a._
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Q1931! H9861 and upper profile of the body dark brown
with a lgrgg number of irregular black spots. A bright.
bluish green; blotch on opercle. Two brown ban s acme:
nape. A conspicuous black vertical ban below the eye.
6-8 black blotches laterally. In male, the elongated
dorsal aolnea has black blotches. Dorsal and anal fins
dusky black émd intensely :.;p<':t‘i'.ecl._ In fe+;=¢a1e, me flna

arer§ull white and nat apottefi. gaudal fin p$1e :@a with

7 rows of brqwn spots. ;~Alddle 3 rays of pelvic fln dullred. A
q Ennora estuary, Jodavari. and zaahanaal on
the East ¢Qa#u of lnaia and Venbanad lake on zn@ west
coast of Inziiia.

: 3;. g§l'g§seQ; was @221 ilnally deacrliaed from
iinnore estuary ("lira-:1:.:m any ..:>vin..:an, 1976). amt 5;. g;_i_§_g§_1_11,,

has been earlier observed frana .‘u-mtnazmadi eai;u==ar==,-*, orieaa

on the east c:.-ast of Lnlala (‘£‘a3,u~:a;:, 19691:) ami wan

reported as ;’;;¢ . Kurup and Samuel -T193318) recorded
it from scum west c-»ast of iiliifiua‘ o nerveci sexual

dtn-an-phism in __.»_. nijggeg 1 Bil-as descrlm-ad (mxaup an-:1 £.=a1l:u<:-1,

1981b) the colour anu pit arqan.

Cuvler and Valenciennea,22%

Awaoua Ouvlar and valenclennes, 1837: 9'7.
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mm? my. 1858: 214
ggg; ugilby, 1397: 769.

&L..§.<2...§m.§.§.2§.

Scales in lat. series 52-57, 1:: tr. series 14-16;
tm  $tiI'Q8§§. fIOm GYG $0 maxillary 00000000000000000

00000000000  § {V8l3flC19l'li"|<83)0

l‘w.~:Q-Q-§ g tgineg  (valenciennes, 11342}

Plate 4§:1

Valcmciemwa, 1842: 179
5;‘ ‘aigg  Meeker, 1855: 2=j2".0.¢; Mather, 11361: 64
Agbéug §a;;agu§ may, 1373: 292.

mggg a1:.g;g;;;~g§ i<,,u:z1an¢.~, 1953: 15313.

Qgggrlgtigg: gased on 7 specimens, ranging in size
44-Q-103.0 mm SL (53.J-124.0 mm in).

Fgn fggygg:  V1; ii, 1-J5 :1. 5., 9--1;.:; 9. 16; ‘J. I, 5;
.3. 22‘. k

;-:ne1aau"rem»;>:1~.s ca-xgnressed in percefnt of

Stan-~_;ia.'l‘d length: graataa"; isx-my depth 15.9<.[.-21.35 (,5. ==

19.37); head length 27,97...$>9,54  an 28.73); aneut to D‘
fin origin 36.4il;-37.f5=.; (1: 37.Li())§ snout to :12 fin
oz.-i.._;i.n 32,27-£37.28 {.21 -= 55005)‘ snout to A fin origin
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56.71-61.16 (M.= 58.89); snout to pectoral fln origin
29.54-31.U6(M'= 3u.1u); snout to pelvic flu origin

28.35-32.52 (A = 29.3); U1 base laagth 11.36-12.62 (min
l2,lu)i D2 base length 23.86-26.11 (M1: 25.05); A base
length 22.8L-26,19 (3.: 24.49); least depth of caudal
peduncle 8.95-11.36 (1 = l;,q6).

In n@g¢Qng of head lenqghz snaut length 35.39-43¢58
(A=n 43.00); orbit diameter l6¢94-19.14 (i-= l9¢19)3 least
width sf lnterorbizal space l6.fiQ-17,;2 (Q ==l4@44).

Body alonganed and posterinrly compressed. aead

depressed. Gkpe cf mouth nearly h0rlz0n>al, upper jaw
very pramlneni. Llpn thick. Hind en; ef maxilla reaching
to vertical b¢1ow aaterlo; margin uf aye. iwo nostrils an
eah side, anlerlor jne tubular. lnteroxnital swace nearly
flat, nntarlér margin mf zongue bifld. uill takers on
first arcn (2-B) + (5-6) = 7-fi. Jaw tenth multlmerlal,
outer raw slightly enlarged in both Jaa. dceua canals
not distinct. Two dsrsal fins, not widely separated,
height less than bmdy depth. fiectural fin pointed.
flelvlc fin unlaed. Cadal flu ¢btuse1y trunsatfli

§5_§_],gg: In lateral aerlns 52-57, in trmaverae aerlet
14-16¢ Scales present on bdy, absent on head excluding
pastorbiial raglan. Scales of breast, belly ad
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poatmrbital Fegiafl cgcloid, rest ctenoifi.

Qgggurz =reGn1sh-brown abmve, dull whiae balow. Mead
mattled witm brawn smote. ¥iwo black streaks from

anterior margin of eye ta maxillary. h lateral series
of indistinct brawn aaots in miQ1ine if the b0¢y¢
Irregular brawn spots on gorse! prafile. 4-6 runs of
brown spots in darsal ¢n~ caudal fins»

g$g§;;QQ§§gQ;\£ndo»Austra1ian Archipelago, and West coast
Of int} 18.

qégggggggéui 4111, 1362
\

igglggggbiug sill, 1862: 46
§gnha1oqob;u§ Jleeker, 1874: 320.

§£1_£2_§2§£$22.

A blak qircular process frum upper part of iris
to pull of eye; first doraal fin with 2 black ocelli;
£133 with  1'0‘.-"I-‘3 Of “:')I.‘€>W;1 $§30t5 QQQQQQQQQQQQOQ

,,,,,, 5!2§§2gQnQu5 b§9§e]1§tQ§ (gnvier and Va1enc1ennes)¢

an black circular process in the eye; first
dorsal fin wthauy 2 black U @111; fins with very distinct
IOWB éf DIOWR SPOQQ oooooonooooocooooaaoaoonooooocooooo00000000  Qlgii  1822);
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22252112211 <<=W1@1' aw ‘1a1@n=1eww=
ma?)

Plate 45:2

_i>_g9_;_q_§_ _lg_gg§gQ_§1g§_ Cuvier arm valenciennes, 1837: 73;Hay’
Q" bggg iggggg sleeker, 1854: 83.
2>;1.29.§2Q22£\IA . *"=¢"11<><=h wd Osilbsn 1919* 237;

Fowler, 1926: 402; iiioumans, 1953: 163; mare, 1955:
238.

Daggripflggz ézaswd on 15 snecimem ranging in size 45.0
81.u m SL (53.0-29.0 mm 1L).

Fin fggaulaz D. 115;} I, 9; A. I, 3; 1’. 1&3; xi. I, 5; ~/2. Fl)

iiodv rnqaaur»:;>:w:s:1-1.s exp.:es$~sed in ;<>r;;>:';*c@::1t 0f stamiard

leash: qreatast body aewth 16,53-22,2? §18.A7); head

1¢“0th 31.24-a".fl1 €m = 31.51); snaut z» 01 fin origin
34.21-38.88 {J 36.74); énout to U2 fin origin 53.08-53.59
{..‘-*1 I 56.63); snout £0 A fin origin 55.55-<31.3fi?  I 58.72);
snout to pectoral fin origin 3m.62-33,31 { = 31.6s);

snout ta pelvic fin origin 27.86-33.$3 (i1= 3u.4@); Q1 base
length 11q1.s22~14i¢;;B  In 12.62))  53386 l.»':2ng’:.h 18.38
22.83 (H== 2@q43); A base length 18.38-23.45 3%.: 20.30);
pectoral fin length 26.31-25»92 in Q 22.92}; pelvic fin
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length 20114-25.39 (4 = 22.07); least aeuth of caudal
E

II>GdUnC1Q 3§.4%iJQ87 (Q1 I

In percent of head length: snout long h 29.41
36.73 {fl== 33.30); orbit diameter 15.38-18.36 (A =
l7.o6); least width of lnterorbltal space 8.16-ll.9U
(.1-1 =2 1'~.~¢64 I? b

1‘

Body elongated, posterlorly compressed. ziead
depressed. ;Snout oolnted. Game of mouth oblique,
lower jaw prominent. flips thick. Hind tio of maxilla
reaching to vertical bolow anterior margin of eye.
lntorarblLal\epace cwncavo. Eye with a circular black

\

procoos from\up0or part of Iris lnto pupil. Anterior
tlw of tan no blfld. $111 rakers on first arch (1-2) +

(6-7) = 7-J. goaws with multlsorlal tooth, outermos; raw
E

enlarged. Shook with dlstlnct mucous canals. uorsal.

fins not widely separated, height less than body depth‘
\!

Pecaoral fln obtuaely rounoed, Pelvic fln unltad
Caudal fln aoloag.

§_;g}_g§_z In lateral series 29-32, la tra-m=l":va2:~so series

lo-ll. $calos preaenl on body including breast, gbggnt
on head excludlnw post orbital roqlofl ad flfifier Pfilt 05
opercle. Scales of hoe and belly weakly ctenold, ozher
ocoles ctenolfl,
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Q3315: Brownian-black. 5 indistinct black blotches in
lateral. series. A11 fins except ;:>ectora1 blackish. Fir.-at
dorsal fin with two black 0:01.11. between lat-2nd spines
and 5th-6th apimi. A11 fins except pelvic fin with town
of brown spots.

: Philippines, tbnrkong, Fiji, Samoa,
Australia, 5:1 Lenka and India

\

mm (Hamilton-Bu¢ha=1an, 1822)
Plaza 45,3

gQ._g;g_iiarai.1ton-Bushman, 18215: 50; Caviar and
Valenchennes, 1331: 72; gunthex, 1851: 21.

flag ?AcCu1.1och mad %.§;g11b~,(, 1919: 236;
Fowler, 1928: 402; iiounans, 19‘53: 165; Qaunro,

1955: 239; Chatterjee, 1978: 251;»

Based an 1155 specimens r&"1gi.:1;g in size

Emggmggga ;2.VI; I, 9; A. I, 7-8; P. 1&3-19; V. I, 5;
Cg 180

Body measurements expressed in percent of
standnd length: greatest body depth 16.51)-19.11 (:5 =
17q99)I head length 30.76-33¢49 (ii 1: 32.35); snout. to
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D1 fin origin 37.25-39.83 (.21: 38.15); snout to J2 fin
origin 55.83-58.53 (.1-1: 56.52); snout to A fin origin
55.88-63.16 (.3; a 59.43); snout to Doctoral fin origin

31.69-33.18(s‘11 = 32.37); snout to pelvic fin origin
ai.;.aa-ss.9a“(>z == 33.15); £21 base ion-;,:w 1@.c»5-14.64

‘I113 In 12.50)!  base length 16.39-20.58 (53 II 19¢37);
A base length 12.31-17.o3 (M1: 15.37); pectosai fin
iongth 2o¢33-25.64 (M a 23.54); pelvic fin length
19.1.6-21.76 (  = 2;..;.29); ioosz; depth oi caudal peduncle
8.82-112.13 (son a 9.81).

In oercerlzt of hood length: snow. l@£'R3U\ 31.03

37q17  I 34p41)J orbit. diameter 14oo1()o2i)¢U1J (if: =1 15.42);

ioast width of interoroitai space i2¢U6-17.50 {M I 14.00).

Body elongated, postorioriy compressed. Head
depressed. Snout poinf-Gd. {Ti-ape of mouth oblique, lolllr

Jlv Wrv prominent» L1»: th1=k- Hind tin of maxilla
mmhinq tn Vgrtiggl bgmw middle of eye. Intnrorbitai
space concave. Eye without a circular black process
Anterior max-win": of tongue bifid. iiii rakora on first
arch (1.43) + (4-7) -I 5-10. Jaws wifsh muitiseriai tooth,
outer row o:1ia1:_;ed. 4-5 cmaraif-szvrm teeth in the anterior

1:55: of lower jaw. {hook with o=ist.imct raucous canals.

dorsal. fins, not widely separated, height loos tram
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body depth. Puctoral tin oblong, Pelvic fin ultad.
Caudal flu, obtuaflly rounded.

ggglggg In lateral series 29~3?, in transverse series 8.
Scales préaeni an body, opercle an; §reapurc1e. Scales
of head, braast ad blly cyclold at weakly ctenoid,
other acalea ctenola.

Qglggg; Ihis species shows colour dimarphlam in
different habitats. Specimens collected fram fr shwaaar
zones of the lake are dull white to green with 5 distinct
black blotches mid-laterally. Dorsal and anal fins with
5-6 rows af mrown suots. Specimens collected from saline
areas are brownish-black with 5-6 indistinct black blotchoa

\
\

in lateral lsqries, eanetlmes a-nmearln}; as an interrupted
lfltesal band¢ Scales of dorsal profile are mottled with
small brawn 8pot8u Dorsal and caudal flan with very
distinct rows at broum.apota. Pectora baae*u1th an
irregular black spat. Andean dull white. Polvlc fin
black tther fins dusky.

_Q;g3;;§gg;gg3 gast and South Africa, Jaurltius, nalaya,
Thallana, china, Yhillpplnea, nalaneala, ?ol;neela,
Australia, 3:1 Lenka, Janglzadesh, 391131‘, Pflillltgn gnd
coasts of I" 13

utflgg Qgtgrgglg gxgglqedt ZSi Jo. E 1326/2 (36.0 and 123.5
rim SI.) Pondichorry, -I . +¢i(n"J\8;lOfl C011.
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éggégglg $t@1fldaChfl9tQ 136$

_ggQ1ggg;§,Stelndachner, 186m: 291.

I%@:__:_19_|;1_g_gg_§_Q_Q_ fmlth, 1931: 37¢

§<.0ur-zxans, 194m 139
§£§ 1<=>=~m*'w- 1941-= 241

figx t0~§fi8§L9§

Scales in lat. series 36-38, la tr. caries
l4-15; hind en< af maxilla t8aChin3 in vertical belmw
mldule sf eyn; body with 6-8 brownish irregular obllque
bands appearing like chains IIOOOOODOOOOUOOOOOOOOIOOOIO

...-".1" zggiog gis  iistelndachner, 1936.112.

mama  $@@1fldfl~=h"@1‘- 1l?»<=~’1
p ‘ti?1 1

Steindachner, 1860: 291;
Chatterjee, 1978:“265

vflv- 18'18= 286
§§£QQ§QQQQL2§_Q§§fl§lIKDUm8fl8g 1941: 242; datarajan and

aubramanyam, 1975: 188.

ue§gr;m§;@n= dazed on 2 specimens, 54.u and 63.0 mm SL

{§5¢Q and 76,U:mm TL)o

Flu fgrmulaz Q. Vi; I, 10-ll; A. I, 8-9; P. 20-22;
V0 I’  Cg 22;
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fiody moasuremfints exmressed la nercen; nf

standard lewgth: qr¢atest Quay death 1J.Q511$.$1 (H =
18.38); hoafi length 31.48-1,7 (1 B 31.51); snout to

D1 fin origin 3;.&12;3-39.41 (:5. B 3:¢.),3.e); smut t.~.;.> Q2 fin
origin 57¢l4-6Q¢13 (m== 53.66); anwut tn A fin origin. 0
62.u3-64.28 is B 63-15); snout ta pectoral fin orlgln
32.4Q-32.53 ifita 32,46); sneu; flu pelvic flu origin

29.62-33.33 kfi m 31.47); Q1 vase length 1w.31-l?.u3
(an - 11.17);\;¢? base length 19.234-22.22  = 21.,.;3);

length 21;29~23.8u (3 a 22.54)} pelvic fin length
l9.44-20.63 (x a 2u.03); least death of caudal peducle

10.31-12.03  II 11.17 )1.

In perfent of head length: snout length 23.52
27.5i3 {M a 223.51); srblt Qilaneter. 1u.11;~.14.7a> {J3 a
12.35); leaa't\wldt.h of iflt-81‘€)I‘§?).itE11 sztvace 29.41-32.5,

.5 -= 30.95).

r‘“~\

Body elnngaiad and pos~:erl¢>rll-;- camgamssed. mad
wall deoreaaed, Aae of mouth neaxly oblique. Hind and
or maxilla n arly reaching to vertical below middle 0f
eye. Tw aasttils on sash aiae, tubular. interarbital
space broad and flat. Anterior mar;ln of tongue rounded.
Anterior tl of snaut and chin with barbels. $111 takers
on first arch 348 u ll. Jaws with mulzlaerlal teeth,
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anaerior raw canlnold.  dorsal flu, height. less
thaw half of body depth. Pectoral and caudal fine
tmxnded,

g_§_Lg§_: in lateral eerie:-e 36-38, in transverse eerie-e
14-15. 5ca1ee present on bady, absent on peatorbltal
regian. Jane wltn small crowded scales. Scales of
belly and breast cyclold, other scales cteneld

Arm-mish above, belly mall white. Eyes blue
7-8 enlique irregular brawn bands which joins each other
and appearing like chalne. Horse! fine blackish. other
flee brown. Qorsal and caudal f1ne'w1th rows of spots
aasal part ofi pectoral fin with a black hand, upper part
of oecteral axll wizh a black bletch.

D1g§§lbu;;2n:lhallan@ and ceaete of India.

uther ggteggglg exgglnedz ZSI F 5742/2 (43.5 m SL)
hle;ory unknown.

1

Qgenggggabiug sleeker, l$74

$ V-Bleeker, 1874 : 321.
gg;gggQ;g§'Bleeker, 1374: 321.
Jordan and Seale, 1905: 797
§;1;;§g,Jordan and Seale, 190: 405'
ggg;gggg,Jordafl and sale, 1937: 43



aw Juraan 1925: 36“
9

ubtgrigghgggg uhiileg, 1933: 9,,
gggggggggg flmlth, 1945: 534.

.93 to gflgigg

scales in 1at. series 36, In tr. series 11;
preopercle s¢a1e@ on unpar part; opercle tetally scaled;
30 QQ@fl 9O$G\b@hiflQ GYG 00100000usoa0a0oooooono0noouoo§Q

‘.

... Acentgagubius viridigungtatug (Cuvier ad Ja1enciennea)¢

$ca1es in lat. series 29-32, in tr. series
3-11; preapercle naheq; opercla scaled on unnar part;
DPGJ DUEQ b0h@fl@ GYQ 0000000000ouonooooooooooaoooo000

\

can ;\CGa"ItI‘C'|a-‘€_‘3-‘~¥i.U§ Cal'l¥£'!LI§ (sUVi€31i’ Q3153 '=JEl1.(§?;iC1{,’*R"lZ°lG'B)Q

§5eg§;£;Qbigg vigidigunctatug {Guvier anfi %a1@nciennes,
1&3?)

P1 839 460 2

qbiug vir1a;pgQctatu§ Cuvier and Valenciennes, 1x37: 62;
;unthe;g 1361: 24; Bay, 1378: J6; Fawler, 1928:

\

4W5‘ A

:.@Qbg,fi ch],o;ggt*Q..'gg»- ifizeeker, 1849: I27.

Qgentrsqgbius vi gdiggnctagug ioumans, 1953: 56; Munro,
1*;-v5'5: 24¢; Chatzzerjee, 1978: 232.
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Usggglptlonz usssd on a slngle specimen, 57.¢ mm SL

F11’!  no  I’  A0 I’  530  "Jpn ig  C0 220
\3o=;iy me>ssu.:ems~s.>n*:;s expressed in psrcem; sf st.a:zdard

length: greatest body denth 21.05; head length 28.943

snout ta 01 fin origin 37.71; snout to U2 fin orljln
54.38; snout to h fin origin 6l.4Q; snout ts pectoral

fin origin 2Q.3?; snout ta nslvlc flu origin 31.57; Q1
base lwngth £2.23; L5 base lenguh 26.31; R base length
l5,66; Dectorml fin length 22.JQ; pelvic flu length

2l.s5; least uspah of caudal peduncle 13.15

ln psrésn; of head lea tn: sauna length 3u.3U3

o;bit dlametsn 12.12; least width at lnterurbitsl space
13.18;

Judy elbngated an; samewhst CumpTG88Qd¢ Head

sllghzly depsesssd. @396 of msuth sbllvue, lower jaw
prominent. Hlfiu Qua of maxilla rsachlnfi ta vertical below
middle of eye. Two nostrils on sash side, the anterior
one tubular. fnterorbltal amass concave. fintsrlor
margla of ton us ruunded. Japs, opercls and lntsrapsrcle
with alstlact mucous canals. 3111 rnkers an first arch
6§l2 I 18. Ant¢clor teeth enlarges an cananlfsrm ln both
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jaws. Aultiaerial teeth behind zhe canine teeth. Twu
dorsal fins, not widely separated, height less than
bod? depth, aecand dorsal fin vointed powter1or1y
Pectoral fin 1on1 and pointed. telvic fins obtuse
and united. Caudal fin obtuse.

§g§ggg; In lateral series 36, in transverse series 10.
Scales present on body, u per part sf praopercle, entire

\

1,

I

epercle and mastorbital region. 5ca1es of hea and
breast cycloid, other ctensid.

gag: Lireeniah black. Scales smttled with green spots.
Fins blackish. Qorsal and caudal fins with distinct raw:
Of SpOtIu

D§g§;§bg;1gn:“Afr1ca, Thailana, China, 1on;k0ng,
Phllipnlnes, Hyukyu Islands, 3:1 Lanka ans coasts of
1311130

Qgentggggbigg gangnug (Caviar ana valenciennes, 1837)

Plate 46:3

§gg$g§,g5g1ggg_Cuvier and Valenciennes, 1837: 36;
sleeker, 1359: 27; Junther, 1361: 38; Fowler,
19228: 4U4.

§~!arde.;£oe:;-g, 1936: 22233 5<0I.InBfl8;
1953: 61; fiunro, 1955: 240.
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Uesgrlntloqz Jasud on 3 specimens raagiaq in size*4)‘
Fin fgrmulat Q. VI; %. 9-lu; fl. I, 8-9; ?. 18; V. I, 5;

6. 24.

Jody MQHBUIGMGHQS expsesaed in percensage 0f

etaadard length: greatest body death 2u.45-2f.66 (MKQ

21.72); head length 23.4w-33.66 (£_a 29.49)} snout to D1
fin 021310 30.38-36¢36 (.11 I: 32.41); snout :0 'l;‘i,._.., flu origin

C.

54-54-56-QJ (A 47); snaut ta h $11 a2iq1n 57-33-59¢w9

ll

U7
Q:I

(‘E a 58.41); nout to '~w2c"%.;oz:al fin. erigirx :'l*?9.54-32.=.;>;2 (S5 In

3Q.8Q); snout ts welvic flu arigln 29-“L-33.33 (W a 3w.76);

D1 base length 16QwJ115Q17 {J = 16.08); J2 base length
24.:w-26.47 (A =_25.15); A base length 14.72-18.66 (W.=
15.51); D9Ct0rB1 fin length 93.36-27.34 { 2 95.3%);
QQIVIC fin 1GDfi;h ?Q.45—Q3-5? flfi = Q3.24); 1965i dG6th Jf

caudal peHunc1§ 12,5J~14.66 Q3 = 13.4%).

In §)9r¢m"1: =;>f head length: s:1=;:-<3 1.-;;=l.*1<_%.;'l:!1 236, J13
\

3@.Qu (M = 2$.u£); orbib i&nGtQ£ 17.39-2 .3u (5 = 17.79);
least width of luterorbital swace 19.5w-l6.u. (1 = 14.35).

Judy elodzated and comresaed. Hea¢ slightly

depressed. ‘ape at mauth onlique, lower jaw prumlneat.
dind and sf maxilla reachln to vertical below mldmle uf
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eye. Ewe flostriis an each side, anaariar one tubular.
hatariar mqrgin of tongue rouad@d. An open pore behind
eye. lapa, cheek, opercie anu intaropercie with distinct
mucous canais. fiiil takers an first arch a+ (3.11) = ii-14.
Jaw'teeth n$ltiaeria1, outeros: raw enlarged and cananifsnm.
iwo dorsal flins, height less .ham bauy dum;h, second dorsal

fin pointed posteriqrly. Pettmral fin long ad painted.
Pelvic fin uqitd. €auda1 fin obtuse.

‘§§§Lg§§ fin literal series 29-3?, in tra1sverQe series
8-11. $caies\p:eaent an body, absent an.head excluding

postorbitai aTd upmer part af opercle. Cycloid scaleson head, nape and breasg, saber scales ctenoid.

Qgiggg; Greenflsfi-briwn with sflinin; hlue spats on body.
Fins dusky black.

uistgiggtiogz Madagascar, Siam, shine, Jawan, fiiukiu
Islands, Fiji islands, Sri Lanka anu India.

2040.440 -*3 \ 3 Au 3' kg H KT

'¢  t A‘ 'ni va 3 Jody elongafied nu eel-like.
Math nearly ve ticai, lower ja very prominent. Jaw with
multiserial teat , outermost series often enlarged and
cananifurm. in eath on prevomar and paiatine bones. Eye:
small. to amnazarkz. $111 membrane united with isthmus.
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groove $2: tn: uimaer gill. cover. i.7"'!i.£‘\ with rows of
papilla. 8ca1es rudimntary or absent. Lateral line
afinent. Sflnqle darsal fin, spinuua wart ehart, darsal
and a1a1 fihs co fluent with caudal fan. flectoral fin

without freq silky rays. Pelvic fin unltad. Caudal fin
\

lanceclate dr ODIOHQBQ

A atinkgmle genus Tgglggdgvig is represented in
Vembanad lat: . flay (L373) described t-‘mesa 9'-001699 of

fishes under the JGFIUB Q Eng; gdeg anal 1"<3g:')01?tGd 7 sfiecies

fram India, f whicw 3 s ecies are new alaced under the
genus_£gan lde meumans (1953) described 4 species
from I-mi»-Ans ralian Archipelago. stecently, Chattorjee
(1978) rem: 3 species fr-up gauge tic delta (twat aengal)

Q 1 its ¢L“.=§QQ§

Chial wi.t!*1 harizwlsi Jaws v':i;;.1i'1 canine teeth;

pectoral fin smarter than pelvic fin; mauih wearly vertical
QOO'OQOQQOIOOOO*OOOOOOOOI _=.@3'!*Q LaCC?'§'3@dGo

T  id;  Lacepede , 1798

Lace ede, 17988 58;».
tVa1ea1 lemmas, 1-#337: 157.
Swat sou, 1839: 1.83.
% De V18, 188

00

I-‘O

CD
QRI
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uorabl and anal fins confluent w1;h caudal fin;
dorsal, ana and caudal fins blackish; gill takers on
filfit BICW 4.5) + (13'18) noooanooooooonooooooooonoo

---~~~---~-1----- £ElJA‘ an-11 %~%w>

Dwaal aad anal fins separated fr¢m she caudal
fin by a deeb notch; doréal, anal ana caudal fins grey;

\

gill takers $n sirst arch £1-2) + {Q-11) ,,,,,,,,,,,,,,
............4....   H1v@:'w>

T’%*'-*@=."'-%L'@'A~['."\‘ i:uC!'1a-~;2g'».'g§ €:.a;n 1-3735

4"lB'il*:9 4701

Aqbggggug D x r uay, 1d73: Ila.
§;)1QidG§ 1.7) (III .33‘); 134753 31?30

i QQi»...>i.a1g;§  iiozrnaura, 1953: 271*; C‘nat'i;erjee,
wva = n @.s.

gggggiptlgaa Jbaed on 2 specimens, 151-» anQ 161.u m SL
\

\

\

(1fl7.u and 193§u mm TL).

11:1 fQ§£21”;._]L88 ml Vi, 4%.;-42; A. J2, 3:’:-37; 2*, 2u-29.4 V. I, 5;
3- 16.

%ody moa urenonts engrossed in porcenz of standa;d
length: greatest %>dy qepth d¢6U~S¢69 (J.= $.6Q); head
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length 13. " 14.59 (J a 14.24); snout to u fin origin
2@.49-26.52 (M a 2¢.5u); snout to A fin nrlgin 35.09
39.75 (M1: .42); snout to sectoral fin sriqin 14.56
15.52 (m== 5.u4); snaut uo oelvic fin arlgin 14.56
1‘-‘L83  = 1 .1»); pGC'b»;»1'aI fin length 9. ,)JII9o27 (.3 a

9.13); pelvi fin 1en;th 10.5%-11-3n {A = 11.19); least
depth of cauial peduncle 3.41¢3.97 {;4= 3;69)

in pe cent of head length: snout leagth
33.33-33.29  an 35.-_-.31.); orbit :;i:i.zmc>ter $1.1?-2.313 (J; =

2.25); least hid h nf interorbital swace 21.4?-25.53 (1,:
23.47).

Jody elongated and eel-like, heaa subcv11ndr1ca1¢
sape of mouth nearly vertical, loner jaw very prominent.

Eye not alstifict. 3 rams of var; shcrt harbels on each
side of chin. Eucaus canal not distinct on heafi. E111

takers on first axch (4-6) + (13-13) = 11.91, A sin 10

row 0f canine.» "\;cm~;;h 0» each aw, bcmimi the canine "teeth
mulaiaerial fi+e fioeth. A wait of canines at svmphvsis
of lower ja. ursal and anal fias cu4fl;ent with caudal
fin, the latte e1onga@ed and pwifl3Qd¢ uect;ra1 fin
short. ’e1vicr&in united

_§§g1g§j Rudimenfiary In ;he pustetiur para of body, absent
anter10r1¢.
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§Q1gg;3 nedhish brawn. dorsal, aal and caudal flna
b1ackish. ¢ther fins co1our1eaa.

zJ§,§trig~¢.:t§@;s§: isurma and coasts  India.

utggr qater1?1§ Gxfiuinflfii £31 3». F 795$/9 (154.0 and
2&1;-...;¢<J mm 5!.) =11st.i;:ry unkamwax.

Iaen  (-'31yf.‘*e, 1‘3€\i-1.)
?l.8te? 43.2

gghgwggug Q} yifiu; 311th, 126w: 147.

Qgblgggug br=1r .a:tq£_iunthes, lflfil: 134.
Q QQ,c')_1_d~'2§ i ilay, 15378: 318.

rau: Jerre, 1927: 33; rilmmarrz, 1953: 27-1;
Chatte Jae, 1973: 110.

ti‘
('
G’)

Qggggggtlanz aiaed on la avecimens ragina in size 141.0IIIH   ‘1QU_176QO ma

F§n‘§gggg1§; U1 Vi, 46-54; A. i, 44-46; P. 16; V. I, 5;
C. 14¢

doJy mcaburemcnta expsessed in percanu cf standard
length: greatest bod; death 6.83-d.uu (A = 7.51); hea

length 14.33-15163 kw = 15.16); snout ta Q fin orijln

23¢39~25¢17 (i W 24.29); snout to & fin origin 37.0639.43 (H== 38.02); snout to aectoral fin origin 14¢64~
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16.56 (n.=\15.65); saout :1 pelvic :1“ urlgin 15.46
11.1a (4.-=ua.2v)a pectoral £1» length 4.a9-6.11 (@‘
5.55); pelvic fin length 1u.&6-12.81 (m== 12.03); least
depth of caaal peduncle ?¢76—3¢59 (M1: 3,22).

In pdrcent af wand length: snaut length 3m.35
32.48 (%.= 11.853; least width sf lnterorbital space

15.94-18.20 gs = 11.12).

Jody élongafea and eel-like, head suucylludricalu

$88 of moutfi nearly vertical, lower gaw v@ry wromlnont.
Eyes not verw distinct, nearly hidden. 3 rows of distinct
barbels on chin. Lucous canals nut éistinct an head. »111
takers an firbt arch (1-2) + (9-11) = 10-13, An outer raw
af canine teeflh in bth jaws, bands 0f fine teeth in inner
series. Qersél and anal fins aeaaratcd frcn baudal f1n_

with a uistindt n9t¢h. Caudal fin 1ance01ate- 4ectura1
fin shatt and kouaded. Pelvic fins united.

§um= mew

QQLQQQ} vink1afi—@town. Caudal f1A dusky black. vertical

fins grey.

Q;§§;§gg3;Qg; Ihda-Australian firchipolagu, ¢awan, Australia,
Zangibar, coast$ of India including Andaman !,cobar Islands.
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U m te a land: £S£ lo. 2u?2 (224.5»mm 5L)
Calcutta, F Day Co11¢

2.4. 45. FA my z m“r*¢>.*x¢ac 1&3

E1 ,__ ;__“_:'__ 1 v ;_¢ quc =_  8 itl#‘i)~;.iy QI.~13%?1 giitfld, 991-11l(9»

Mouth ob11qu+. Wuluiaerlal teeth in jaws, canines absent.
Jo teeth on grevqmer and walatine bones. fiyus small and
rudimentary. 5111 wembrane uni;ed wits iscfimus. ficalcs
cycloid, are eat an bsdy, aasent ar prmsent JH head.
mucous canals feebly developed. dateral line absent.
Doraal fin ¢antinu0uB¢ Pectoral fin without free silky
rays. flelvic fl; usually uniced. Uadal fin JDIOHQ sr
pointed.

A singlp genus Igigauchen is reprusented in the
Vbmbanad lake.‘ A brief review wn fishes of che gcnus_
;L;gggggQgQ_sho that there is the report of a single
species fram iadia (Jay, 1378; Qhatterjee, 197 ) and
8:1 Lanka wate.-.a '§:'funro, 1955). ‘fiormans {1¢)‘f:3) described

3 species an Gr this genus ftam the Indo-Auszralian
Archipelago.

Q91 tg genug

A small T-nave on upper -3111 cover, which has blindend; pelvic fins completely united to fanm a funnel-shaped
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8dhGB1VQ d1b¢ .ooooeioooocoooooooooooooooooooooo000

000000 lggggggg Valencionnea.

TE  Valenciennes, 1837

Tggggugheg VTa1enc1ennos, 1837: 152.

.I$9.v..m..w!.§.2

Lat. cales :30-86, in tr. aeriea iii.-21 000000
QQQQQQQQQQ T “)8 hai V3~J};§}3  3-.1-=11 3Ci'mG1dQI')¢

_'L$_§ggL\_§_I1 1Q_§,_Q_§ if-‘slush and Schneider, 1801)
Plate 47»3

vggngflloch and Schneider, 1i3=';1: 73.

ru%1: ?»!a::171to:1-auchanan, 1829: 33.
Tnggughen vaqina valenciennea, 1837: 153; Meeker, 1849:

37; Jay, 1378: 390; Fwwler, 1934: 161; Koumans,
1953: 277; munro, 1955: 23:43; Chatterjee, 1978: 120.

\

\

\

\

\

1

;maed on 15 aneclmens ranging in size
102.0-179-1; mm 151. (123.0-206.0 mm IL).

‘    A0   L-)0   I.
C0 14-16»

Jody meai-surmzne-nts expressed in percen of standardlength: j1'9atG$¢-     5
length 17.u4-19¢11 (.3 = 17.93); snout to D fin origin
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21.25-2a.a2 (M - 22.02), snout to A fin origin 33.8u-36.27
(M an 35.57); snout to pectoral fin origin 17,61-19.60 (M In

18.20); snout to Pelvic fin origin l7.93-l9.60 (film 18.62);
pactoral fin length 5.B3~6.89 (M,=~6@34); pelvic fin length
5.Uud7.40 (Mi. 6.59); least depth of caudal peduncle 4.90
o.55 (M - 5.06).

In percent of head length: snout length 25-(.10-32¢55
(M~s 29.31); laat width of intarorbital space l6w0W-19-l4
(F31 I 17o36)o

Bdy olongatad and compressed. Mouth superior, gape
Of m°"t" Obllqfifia Hind tin of maxilla roachiflfl to vertical
below Que, Intarorbital anaco elevated. Eyes rudimentary.
iill takers rudimentary. Jaws with an outer aerioa of
ciflinoid teeth, inner series with fine tooth. Dorsal and

. 

anal fins confluent with caudal fin. Pactoral fin very
small and rounded. Pelvic fin small, united and nt
emarginate poatariorly. Caudal fin rounded.

3515;: In lateral series 80-86; in transverse aerial 20-21
Cycloid scales present on body excluding breast. mad md
nape naked.

Qglgggj noay-rad above, white below. Fina white. Eyes
DIBCKIIHQ

z Paraim -Juli, Thailand, Viatnan, Malaya,
China, Taiwan, Sri Lanka, Pakistan and coasts of India.
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' ZBI ~<>- =10’! (125-0 M 51-)
Calcutta, P, Day Cbll¢

$.18 0R;~JE.='; : Acne-rrxii;.u01DE1

2-4-4%  1
= Body oblomz or oval and
well compressed. Mouth terulnal and small. Teeth‘
compressed, uomtlmea dentlculated. Palate toothless
TID nostrils on each side» Gill membrane united with
isthmus. Lateral line complete. Slnglo dorsal tin

Anal fin with 2-3 spines. Pelvic fln with one spine
and 3-5 rays. Caudel peduncle with spine or bony plate;
Caodel fln truncate or emarglnate.

Among the fishes of the family Bcathurldan, flnhea
of the genus §ggg§Qggg,wae only represented ln the study
area. A brief review shown that l3 species under the

genus §5]Q§gg;g;_woa reported from India (Day, 1878), 21
species were dbecrlbed from Indo-Australian Archipelago
(Beaufort and Chpman, l95l) and 8 opclea from Srl Lenka
nature (Munro, 1955). Jones Bflfl Kumeran (1967) ggpgttgd

two new diotrlbtlonal rQcords from the coesfi of peninsular
mam and also reported 10 species from um Laccadlve
Archipelago (Jones and Knmaran, 1980)
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591.39%
Three anal spines; caudal peduncle with one

antrorse spine an each side; teeth wall develoned,
immovable and broad; pelvic with 5 soft rays; dorsal
W173" 5'-9 ‘P1398 ooooooooocaonouooml  alflt-QE fig FOr$3ka10

Pig aaggg Forsakal; 1.775

gggggngg Forakal, 1775: 59¢
Klein, 1775: 922.
_¢_gg§§_g_§_ Linneaus, 1766: 507.

-Jsunther, 1961: 345

igy tg gmgpg

scaly depth 50.98--52.52% in ISL; no light ring around
the mouth; no black mark on shoulder; corner of fsouth
nearer ta hind border of preopercla than to eye; B-9
slender teeth oa each side of both jaws; dorsal and anal
fins with light lonqituclinal bands ......-“-...--....-.
IIQIOOIQOOQI  £ Va18?flCi-GHBQBQ

gtgggm ggtgideg Valenciennea, 1835
P1atQ

iggatgurug :_:;_§_§._9_;qg_ Cuvier and vale-nciennes, 1835: 204;

say, L378: 2u5; cieaufort and ~J:1apman, 1951: 156;

Munro, 1955: 214.
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Hind and of maxilla not reaching to anterior margin of
eye. Interorbital aoace convex. Anterior nostril with
a flap. $111 rakera on first arch (6-7) + (ll-l3) 8
l7-29. 8.9 teeth on each side of both jaws. Lateral
line slightly arched. Caudai fin truncate, lobes pointed.

5553;’; Lateral line scales 182-198; in transverse
86210! 79~00. Body, had and Haired and unpaired fins
bane with small rough scales.

gglgggp Body brownish-blak. uorcal anal, and caudal
fins brownish. Soft dorsal and anal with 3-4 longituinal
unite narrow bands. eactoral fin base brownish, yellowish
distally. ?e1vic fin black.

Qigtgigggigg; Hawaiian islands, narqoaaa, Indonesia,
Philipinaa, Australia, East coast of Africa, Sri Lankn
and coasts of India including Laccadivea.

2-4-4"~  =
= Md‘; compressed. akin
slippery. scales cycloid and elongated. Tao nostrils.
Mouth terminal. not orotratilo. Single row of incisor
like teeth on jaws, vomerine and palatine teeth absent.
Dorsal fin with l3 spines and L0 rayc, with a procumbant
spine in front of it. Anal with 7 apinee and 9 rays.
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pelvic fins with two spines (proximal and distal) and 3
rays, Moat of them are deeply coloured and can inflict
It8b.a

fiunther (1861) listed 29 species of Rabbit fishes
fro the collections of British Museum. Day (l878,1B89)
reported 9 species from India. 17 cpeciee were recorded
fro lndo-Australian Archipelago (Beaufort and Chapman,

1951). Munro (1955) listed 6 species from Sri Lenka waterc
Four species occur in Red sea, two of which have migrated
through the Suez Cbnal and now established in Eastern

Mediterranean (Tuvia, 1964,1966), Marty (1969) pflpgrfied
two aoaciea from the reference collection of CMFRI. Jane!
and woodland (1974) described a new species from Fiji.
Fiacher and Whitehea (1974) listed 21 species from
Eastern Indian and western ¢entral Pacific. Recently,
Woodland and Randall (1979) described another ncn’apeciec

from Central and western India Ocean, thus raising the
number of Siganids to eight in this area.

Members of the family Siganidae are difficult to
be identified because of their morphological uniformity and
so the difference in colour patters have been traditionally
used to differentiate the species (Wodland and Randall,
1979)
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Slgsnlds were formerly known as feuthlda, however,
Jlelssn and Klausewltz (1968), Taylor (1970) ;n¢ woodland

(l972,l973) had propgsad to thg International Commission
on Z0O1O,11¢&1 Nomenclature that the genus _1;g_9_;_g_g_

Llnnssus 1766 be suprassd ln favour of the genus name
§m_Q_g_ Forsskal l775. Fanlly Slganldae ls composed of
a sln J19 genus Sgqgngg and the other lntondsd genus Q
Seals 1906 has given only the azabgonsrlc status (..is\Isl
and Woodland, 1974)

§;g_Qg_§_ Forsskal 1775

Igggglg Linnaeus, 17661 507; Cantor: 207.
Qgi Fors$ka1, 1775: 25.
QgQt;Qgg;§2;'1outtuyn, 1782: 333.

dloch and Schneider: ll5
59.2.1-.2.ms1.s-2.

1. Last dorsal spine 10n;Br than 1 dorsal swine;
body height more than 44.0% in SL1 soft dorsul and anal
high 333 BWQULUI sssssssossssso 20

Last dorsal spine shortsar than 1 uorssl spine;
body helght 36.0-41.5% in SL; soft dorsal and sal achsd
pobssssssssslsss as

2. Head blunt, no distinct no ‘:.c.h on the occlputs
maxilla situated opposite well below lower border of eye;
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last dorsal spine 1.75 tlmss length of I dorsal spins;
21-23 rows of scales betussn lat. line and msdlsn dorssl
spine; spots completely absent la the body; l5 lon;ltudlnsl
o01¢¢fl V9110" bands .......................................
00000 §_£Q,%;-Q, LL30 (Cuvlsr and Vslonclennos).

Head slightly pointed, a distinct notch on the
occlput; maxilla sltuated opposlte lower border of 0',/6;
lat dorsal spine 1.25 tlmos length of I d0r,,1 gpingj
30-34 rows of scales between lat. lino and median dorsal
spines; uhlte oval spots on dorsal profile and hssd;
longitudinal brown bands on belly l.-.¢........-........
0000000000000 §Q§QQQ§Ll£!Q§'(L1DflBBUI)0

3- io olstlnct notch on the occlput; maxilla situated
opposite lower border of eye; 21-25 rows of scolos between
lat. llno and median dorsal spine; black shoulder spot;
f1V§ black 10ross DBHGS on thfi Cofldfil fln 0000000000000

--------~  smalls iPw=>
§$_q_g_g_9_ l§_r_\_gg§_n_;§_ (Cuvler and Jalanclonnoa, 1:335)

u _..’ ‘ZPla o 43.2

$55333; Ll_gg_§_§_g§_ Cuvler and Valenclennos, 1835: l30
Tggtnfl Lmfin aiunthex", 1861: 32?.
L Aggy; Jordan and 8001a, 1907: 35; Fowler and

Hos, 1929: 319; Fowler, 1934: 429; woodland,
1979: 390.
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: Based on 2 specimens ranging ln alze l20.0
134.0 mm 5!. (142.0-l65.5 mm TL).

flgiggglgz U. I’ XIII, l0; A. VII, 9; P. 14; V. I, 3, I;
C. 22.

Body measurements expressed in percent of standard
length: greatest body depth 45.89-48.75 (M an 47.32); head
length 27.61-28.12 (M an 27.86); snout to D fln orlgln
35.07-35.41 (M I 35.24); snout to A fln orlgln 53.73-55.00
(M u 54.36); snout to pectoral fin origin 24.16-25.00
(M an 24.58); snout to pelvic fin ori.gl.='a 34.32--34.58 (:5 an

34.45); bone u fin 64.58-65.65 (m - 56,51); base A fln
42.56-44.40 M. an 43.45); pectoral fin length 21.26-22.50
(M an 21.88); pelvic fln length l7.08-18.28 (M an l7.68);
longest D spine (7th) 12.91-14.71 (.2: - 13.49); longest
A aplne 11.66-1-13.43 (M =1 12.54); least depth of caudal
peduncle 7.70-8.95 (M - 8.32).

In percent. of head length: snout length 43.70-48.64
(M I  Orbit d1HTlQtGI' 280371-30037 (:°~*-H I  1689i
width of intororbltal snece a2.aa-34.45 (:25 -. 33.66).

Body very oval and well compressed, allght concavity
on the occlput and so a gradual ascent to dorsal fln origin
lnterorhltal eleace convex. Heed blunt, snout tip humped.
Maxllla situated opposite will below lower border of eye.
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Preopercular lower angle denticulated. Anterior
nostril is having very smell flap, dill rakers on
first arch (anterior) 6+(1g_19) 3 24-25. In both upper
and lower Jaws, a single row of incisor like tooth (26),
The teeth in upper Jaw is having a median cusp, bicusped
teeth in lower jaw. Palatine and vomerin teeth absent,
Last dorsal spine l.75 times of first dorsal spine, Soft
dorsal and anal high and angular. Caudal fin truncat.

§gglg;; Lateral line scales l48-154; in transverse series
102-106. Scale rows between lateral line and 4th dorsal
swine 21-23, Cheek covered with visible scales, ll-E2
rows below mid orbit. Scales present all over tho body.

Qglgggg Spots and blotches are totally absent. Upper
profile slightly greenish, lower profile dull~white,
Fifteen parallel longitudinal golden yellow bands on the
body, not extending into the head, Intersoace between the
bands are greater than the width of the band, Heed dark
brown, snout tip blak. Preopercle yellow, uorsal, caudal
and ventral fins blackish, anal fin very black. A black
stripe just behind dorsal base. uolden yellow behind the
and of soft dorsal,

: New Guinea, Vanicolo, Gontral and western
Indian aces, African coast, India: west coast.
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Qggy The colour in life of ahis species is not yet
fully doacrlbod. Gunther (1861) d0i¢r1bed that in
L. _{;g__a_g_g;, the ton 10ng1tud1naI. streaks are anaotomosing

with one aothor but in the present specimens, :11 the
fifteen bands are parallel. and not forming into any not
work. Beaufort and Chapman (1951) gqngldflrad §- 1_LI3g_§_1’-33,

ll the synonym of 5, gggggggg (s11,o¢h)o, but the present
specimens do not agrees with their ~;:elcr1pt1o:1- Kurup

and Smuel (;981e) has reported 5.1. Qgnegtga from the
Wat. coast of India and also given a re-description,

asses: mm (I-lmaws. 1166)
PIECE 4901

1g_g_§_t_g_g_ lg Linnaeus, 1766: 507; mother, 1861: 315.

_  Cuvier and Valonciennes, 1835: 118;
Blocker, 185m 9.

3939;; an my, 181a: 165.
1% Jordan and iioale, 19u7: 35; Fowler, 1928:

279; Beaufort and Chapman, 1951: 111; Munro, 1955:

2093 Flncher and Nfltehead, 1974;, Woodland, 1.979:
390‘

: isaaed on 12 specimens ranging 1n size
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II C.
Body measuremnts expressed in percent of standard

length: greatest bdy depth 44.71-48.43 (m=a 46.22); heed
length 25.36-29.16 (M== 26.80); snout to D fin orlgln
30.59-35.11 (5-A . 33.30); snout to A fln 0:191. 52.96-56.54
(m,- 55.42); snout to nectoral fin origin 23.16-26.19
(M 0 24.82); snout to pelvic fin origin 35.67-36.90 (M In
36.l2); base .1 flu 66.66-71.87 (M In 68.33); base A fin
41.66-45.20 (M.n 43.22); pectoral flu length 18.75-21.4
(M I 20.10); pelvic fln length l-4.45-l7.l7(M I 15.48);
longest D spine (7th) 11.90-15.67 (A n 13.64); longest A
spine l1.7l—14.28 (men 13.03); least dflpth of caudal
peduncle 5.91~7.42 (M a 6.78).

In percent of hes length: snout length 36.73
42.58 (F4 I 39.44); orbit disaster 28.57-32.65 (sa an 30.08.);
least width or lnzarorbital space 30.0034.28 (M=. 33.02).

Body compressed, oval, deep concavity on the occlput
and so a stoop sucsnt to dorsal fin origin. Lntsrorbltsl
M1500 corwsx. Head pointed, snout tlp humped. maxilla
situated opnoslte lower border of eye. Rreopercular
loser angle dentlculated. Anterior nostril is l\8VlJlj e
small flw. éiome of the gill ralzers are branched. 1111
rsker on first arch (anterior) (5-7) + (16-2&4) an 211.27.
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A single row of tooth in upper and lower Jaws (32). tooth
in upper jaw is having a.modlan cusp, bicuspod in the lowat
ja. Palatine and vomerine tooth absent. Last dorsal
spine 1.25 times of lat dorsal spine. Soft dorsal and anal
rays high ana angular. caudal fin truncate.

tggglgg; Latoral lino scales 194-2u2; in transverse series
118-124» Scales rows between lateral lino and 4th dorsal
spine 30-35. Scales on cheek omboded in aha body and
similar scales in the body also.

gglggs it-load and mper profile brown with mmroua white
oval spot: arranged in regular pattern. Jelly dull white,
tho spots are coalescing into 4-6 undulating brown line.
Dorsal, aal‘ caudal and ventral fins brown, pectoral
colourless

: Japan, ziingapore, Malay, Archipelago, Slaw
iulnea, 3:1 Lbnka, Phillnrines, coast of Ausazalia £0
Maw South walos an Inalaa east and west coast including
Andamana

* mi lilo» 1170 (1% M 51-)
Andaans, uup. Cat. 41 (ll7.U m SL) 273 (111,u mm Sp)
382 (137.0 mm SI.) 383 (99.0 mm SL) l25.-0 mm SI.) Alcyab,

Burma, F;
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man armamu (PI==*'~- 1791)
Plate 49:2

9.2.2222 sea:-\.L...<;i.mEm. Y-Mao **w=- 179'" 33

mmmmw. 22§.£§.§.2§.~v=r- 9.22152 =1w<=h and $¢h=w1<ier.
1391 3 2(J7o

&21m.m!-la. 111 mvivr wd \'*=1@=1¢1¢"=\@=»
mas: 145; Meeker, man 334.

Tggtgis marqg;1t;fe;§ iunther, 1361: 317; uay, 1878: 167.
Tegtgis g;gg;g_5unther, 1361: 318.
_€_I»_LLgg_§_ fig; Jordan and aichardaon, 1*Ju8a 271;

Fowler and aiean, 19:99: 307; deaufort and Clhapman,

1951: 167; munro, 1955: 2&9.

Fowler, 1926: 279; aleaufort and
Chapman, 1951: 115; Fischer and whitehead, 1974;
waodlapu, 1974.

: éaaaed on 25 8p8¢1m9n8 rflnginj in size 42.5
111.U ma SI. (51.0-137.0 an TL).

_§_§_s_1_f__g_g_g_]_g_: U. I, VIII, 10; A. VII, 9; P. 16; V. .1, 3, L;

C. 20-22.

aody measurements expressed 1n percent of standard

Iength: greatest body depth 36.48-41.02 (n.- 38.75); head
length 26.11-30.23 (1 D 28-03); snout to 0 fin origin
27-3-31.29 (A-a 26.36); Inout to A fin origin 51.35-55.81
(H n 54.25); snout to pectoral fin origin 23-49-27-77 (%~'
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25.63); snout to pelvic fln orlgln 32.2?-36.47 (M a
34¢87); base 0 fln 66.02-71.11 (M.n 68.58); base A fln
38a8B-43.29 (M@a 41.16); pectoral fln length 18.18-22,35

(%\. 20.22); pelvic fln length 13.25-16.93 (M a l5.0l);
longest U spine (7th) ll.ll-15.68 (X o l3-31); longoat A
splne (3rd) 11.34-15.68 (a n 12.65); least depth of cadal
PQdUnC1Q   I 6004);

In percent of hea lonuthaanot length 35.41-40.42
(M a 3.-3.1.6); orbu: dlanetor 27-58-34.34 (M I 31.20); least
width of lntororbltal space 29.31-36.36 (m»u 31.78).

Body compressed, oblong, slight concavlty on the
occlput and a gradual ascent to dorsal fln orlgln.
Intaroroltalisoaco slightly convex. Head blunt, snout
tip hmpod. daxllla located opposite lowor border of aye.
Preoparcular lowc: angle dantlculatod. Anterior nostril
with a ohort,fla¢ Some of the gill rakors are branched.
Gill rake: on first arch (anterior) (4-6) + (17-19) I
21-25. A single row of tooth in upper and lowr jaws.
lnclaor llka (26) tooth ln upper Jaw ls having a median
win. bicusmfl in lower Jam Palatine and vomerlna-teeth
Qbggnt, Last dorsal spine smaller than first dorsal spina
Soft dorsal and anal low and arched. Sandal fin allghtly
omaxglnato.
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_§;;1g;; Lstersl line scales l78~l9U, in transverse 891169
92-98. sgale row between lateral lino and 4th dorosl
gp1n9 90-23, Scales of the body and cheek concealed.

Qglgggs Fishes of this species shows marked colour
variations, ienerally most of the are uniformly brown
udth humerus white oval spots.. Iq some specimens the
body is dull white with a large nber of brown spots.
Ths size of the spots differ from specimen to specimen,
{he spots on head and upper profile is normally small,
elongated ones on side. dorsal and anal fins spotted
brown, A very conspicuous black round blotch behind the
upper part of gill opening. Five vertical cross bands on
caudal fin, Nentral and caudal fins pale brown, pectoral
slightly yellowish

Digggggtiogz Central, n'es~:ern and éilsstern Indian Ocean,
Western Central Pacific, 5ingapore, Jaosn, Jew Guinea,
Natal, masgascar, Zanzibar, Scychalls, Mauritius,
Arabia coasts, Riukiue Islands, Formosa, Philippines,
coast of ziorth Australia, Fiji, Samoa, Malacca, Malayan
Archipelao, Sri Lanka, China and indie: east and west
coast including Andamanss

' Z51 ~'*<>= 53 (114-Q ma 51-)
Andamana, l769 (124.0 mm SL) msdras, P, Day Coll
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Qggglgz flsaufort and Chapman (.951) <,-19;“-lugs §. g_;:;Q1,g_
(dloch and Schneider) and §. g as two separate
species. In recent works. §p g;ggig,is considered as the
synonym of §. g; (Fischer and Whitehead. 1974).
According to Woodland the nuns Q; Park l797 has
priority over ggggyg (Lam, 1974), Lam (1974) described the
two forms of §, gggg;;§glg§gg,one with 5-6 rows of pin
head sized 8_!'>Ot8 above lateral line em-2 other with 3 rows

of slightly larger soots above lateral line.

SJB UmJEH I C3~l:\;Jo.-L,~IuEI

2Q‘Q‘8Q  3  LUAE

Qgagtggg 2; tggggwg;-g_i_c value: Jody elongated, sntsriorly
dspressed and posteriorly compressed. Head depressed with
shield-likesc lee. fiouth large, terminal; lower ja
slightly prominent. null developed teeth in jaws and
lntermaxillsriss. 4111 membrane free from isthmus. Scales
ctsnoid and straiated. Lateral lino present. Fins
spineless, dorsal and anal fin long. Accssssry respiratory
organs present. Caudsl fin roudsd.

This family was formerly known as uphiocsphslidse
and l0 species umer two genera were reported from India
(U87: 15373). ll snscles were reported from 11150-Afliiflllifl
Archipelago (Weber and do ilsaufort, 1922) and 5 Q-ngcigg
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ware accounted from Srl Lenka waters (Mu"3 1 1955)

flecwntly, Raddy-(1978) csnducted the detailed taxonumlc
studies an fishes of the family Channldae aa reported that
the family Channldae includes a single genus §Qgggg,and la
represented by 8 smecles la Indian waters.

'. » _ 5cOpO11'sum
§QgQgg_Scop¢1l, 1777: 42.

gohggeghglug Bloch, 1794: 53.

&z..§.e._2ms.%2.e.

u. 39-40; A. 24-25; cephalic sense pits multiple,
slave like; lat. scales 56-62, lu tr. ruws of dorslcephallcw

1

ICBIQB beforh th9 IGVQI Of OPGPCIQ qaoooooooaoooooooaooooon

ca0oo0u00ooo\ Qgm  (Bl-OCh)0

mma mum (finoch. 11931

gghiggghalug gtglatug Bloch, 119:2: 141; Qnrlor and
Valenclonnes, 1831: 417; Hleekar, 1850: 13;
iunther, 1859: 474; Day, 1378: 366; webs: and
de deaufort, 1922: 317; Aunro, 1955: 10;.

§Q£QQ£,§l;§8§8 Jayaram, 1976: 3?0; Raddy, 197$: 96.
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Qggggigtiggg Booed on 9 specimens ranging in size 82.0
3a.);?.(.> mm SL (iuo.:;-3525.0 mm '51.).

§1g,§g;gglgp 0. 39-40; A» 24-25; P. 16; V. 6; C. 16.

Body measurements oyprossed in percent of standard
length: greatest body depth 11.24-19.2‘) ('4'; - 18.51): head
length 32.45-34.75 (ans 33.37); snout to D fin origln

35.43-33.4l\(m n 36.66); snout to A fin origin 53.2w
55.48 (Jl- 54.20); snowt to pectoral fin origin 32.11
34.l4 (M1: 33.41); snout to pelvic fin origin 35.36-28.41
(M n 36.48); u bane length 56.93-59.72 (J = 58.56); bfllfi
A fin 34.43-36.42 (Min 35.60); pectoral fin lonth 15.23
18-90 (M=- 16.63); pelvic fin length 10.5w-12.25 (4 u

11.55); least depah of caudal peduncle 8.on-4.75 (mo: 9.i4)&

In peflcent of head length: snout longth 19.14-22.68
rs 20193)} Orbit ‘;1i.ar:':9'l'-B1‘ 13.26-17.50 (M =1 14.49))

\

\

\

intororbital knaco 21.21-24.56 (1 - ?2.85).

Body elongated, anterior sub-cylindrical,
1

potteriorly comprosaod. iouth terminal, lower jaw
slightly prominent. Hind tip of maxilla reaching to well
byond vertical below posterior margin of eye. Cleft of
mouth oblique. Interorbital space flat. Two nostrils_on
each side, the anterior one tubular, tho posterior ono
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nearer ta aye. @3111 rakass rudimentary with some spines‘
Teeth in_ bands on jaws and i;~\tarmaxillariea. aiazndibla
wi th canine taath also. Slander teeth an vomar 881;}

palatina. Lateral line slightly high anteriarly, ranching
to caudal fin baa-la. Pelvic fin thoracic. sandal fin
rounded.

§_a_],g§_: In lateral series 56-58; in transverse series
l3-14. Scales present an head,b<>d--,1 and fins basa

Qg_;9_g_: i.Jp,=;)61' profile brawnish-black, dull white or

yellowish below. 14-16 black -Jbli-QUE bands on dorsal
profile reaching to midline of the body. Similar oblique
bands on vanftral profile, with right anqglea with upaer
barn. Head and b-:;.wi~; mottled with b'n>vm~ stripes. Fins
blackish.

Uiggibucignz :~"*hilippinaa, Pinangx, nifllay Peninsula, Sim,
China, Pakistan, aux-ma, Bangladesh, éiri Lanna and India.

-_._.;'"t@; matagiglg ggaminadx 51 (Jo. 1370 (145.0 mm SI.)
Pakistan, 1312 and 1376 (96.0 and 56.0 mm SL) Malabar,Fa
sua :..»;-.~..,su 2 .HA5A,h1.kJIUZ;£I

2.4.49. FA".-Q51 z 5.4555» 4'1‘ Q M1‘

=  @1<>n<'.m@<l- anflerlorlv
dapreaaad and pas teriorly comp:-esaed. Snout. pointed.
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Mouth terminal, cleft of aha mouth oblique, lower jaw
promlnént. Jaw with bands sf conical teeth. G111
membrane uA1ted with istwmus. ficales ctenoid. Lateral

llne present. dorsal and aal fins long, with strong
spines and rays. Pectoral rauned. Pelvic fin thoraic.
Accoaaary respiratory organ preaent.

A single genus is reprea@nted in the Vbmbanad 1ako¢

A single eqecles is knnwn from Indo-Pacific area (Day,
1878; Weber and de aaaufort, 1922; Munro, 1955)

il..G  E9
Uoraal 100505 than anal, dorsal origin above

pectoral, anal origin below 8th dorsal spine; lat. line
cumplote bdt interrupted; pelvic fin with ;ne spine and
5 rays, the outer rays nanmal .....-...-.--,§QgQg;,Uuv1ar.

égaggg Caviar, 1817

&_§_t;§_ Cuvier, 1817: 339.

The genus Afl&D3§%19 munotypic in the Indo-Pacific
BIG Io

Mam sat-aemzua. (B1<>¢h» 1195)
Plate 49,4

§g§g;gg_§g§tud1negg B1och, 1795: 121
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&;gg ggggg, Cuvler and Valenclennee, 1831: 249;
Bleeker, 1857: 329; Aunther, 12361: 375;
Day, 1878: 370.

Q4E Ouvler, L317: 310; sleeker, 1879: 7;
Weber and dd Beaufort, 1922: 334; Munro, 1955: 226

: Based on 5 specimens ranging in also 107.0
l48.0 mm st. (l32.u-184.0 mm TL).

_IQ_g_§_q_gg_.],_z_;_: U. XVIII, 9; A. IX, lu; P. 14-15; V. 1, 5;

C0 150

Body zneaaurememzs expreened in percent of standard

length: greatest body denth 30.61-37.38 (IA an 33.u2); head
length 31.29-35.5l (M a 32.85); snout to u fin origin
32.99-33.31 (I-M an 35.14); snout to A fin orlgln 57.uu-61,14
($ n 58.65); snout to pectoral fin origin 33.33-35.51
(*5 an 34.09); snout to pelvic fln origin 36.73-41.12 (iii In
39.23); U base length 59.45-61.69 (:2; a 66.39); A base
length 35.13-38.31 (ran a 37.17); pectoral fin length 2U¢74
23.64 ($1 - 219.11); pelvic fin length 17.22-el8.69 (:15 an
17.75); least clap th of caudal peduncle 14.95-15.30 (ff; =
15.15).

In percent. of head length: snout length 22.36
23.91 (M an 23.22); orbit diameter 15.78-13.47 (M an 17.44);
lent width of lnterorbltal space 31-57-34.36 (M a 32.92).
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Body moderately elongated, anterlorly cylindrical
and poateriorly compressed. fiquth tdrmiflalp 1°W@I J8“
prominent. Cleft of mouth oblique, hind tip of maxilla
reaching to well beyond vertical below anterior margin of
eye. lnterorbitel eoace convex. Preorbital, lnteroeerclo,
subopercle and opercle strongly serrated. iwo ooatrila
on each aide, the anterior one with e fleshy flap,
posterior one near to eye. dill rakers rudimentary, 7~8
ahort rakera on lower gill arch. Teeth on jaw: in narrow
bands, on uomer somewhat conical. Palate eduntulouo.
Lateral line interrunted. Caudal fin rounded.

5 aloe: In lateral series 3??-34; in transverse series

1?-l4. Scales present on head and body. Scale ahoath

at dorsal ayd anal fine base high. Caudal and paired flnowith basal caleo.

Qglgggj Body dull green with lu indistinct dark oblique
stripes. Ventral side dull white. Uprcle tip black.
A black blotch on caudal peduncle. dorsal and anal fins

greenish. Paired fins 81ijht1Y reddish. Sandal fin brown.

ui ibut on: Phillpeinee, China, Tankin, malakka, Sia,
Burma, Sri Lenka and India.

other materiel; examined: BS1 Jo. F 4225/2 (76.0-lul.u me
SL, 3 eg) .ia=1anipur, l\.\-i.l<..,<|enon Coll.
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osufizi : ,t=aA5TAC££ma:;L£:oLUEi

1;-1»."4. 50. ggogg *1 = :sr~.;;"r §§i3A;3;-i Lgg M

= flodv =1<>flw'-“<1 and ¢<>=w=@==¢d
mouth small, the upper Jaw overhangs lower jaw. Snout
produced into a fleshy tentacle, the tubular anterior
nostril at its aterior most sides. Vi11iform»tooth in
jaws. Elongated cycloid scales present on hea and body.
Lateral line distinct. dorsal fin with a series of
isoiatd spines followed by the soft dorsal, Anal fin
with 3 spines. Pectoral fin rounded, pelvic fin absent.
@111 membrdne free from isthmus.

Among the two genera snows under the family

aastacembeiodae (Beaufort and uriggs, 1962), the genus
g§i£ggggQg;g;_is alone represented in Vembanld lake»
Day (1865) described a new species from the coast of

Malabar tho? raised the total 8p6¢i08 of 5 in Inuian waters(Day, 1878)¢ Subsequently, John (1936) reverted 2 species
from Travaocore, Keraia. The occurrence of a single species
in Sri Lenka waters (Munro, 1255) and 6 species in Indoo
Australian Archipelago (Beaufort am: origgs, 1962) are
fllfifi P99635941 sufi (1956) conducted a revision of
the oriental.‘ fishes of the familv Miiit-BCQl'|lb91ldU9Q
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§e.n_m..222.us.

Sttlatlons absent beneath the snout; fleshy tentale
Q“ S0001; mQId‘ratQ I 0 0 Q Q Q IQ Q Q Q I Q Q Q  t-Efiilltzz Lug; 1;

% gflegbelgs Scopolli 1777

Aggs ’%".§gg:3@ lus ;-Scopoli, 1777 : 42.

xggx fig §Q egflgg

U. XXVIIL-XXIX, 54-61; anal rays 66-Tl; scales
between lat. llne and xv dorsal spine l4-16; aorsal and
anal confluent with cauual with a hatch; lips net well

developed; qleft of mouth naarly reaching ao vertical below
pos¢erlor naptrll noaooooooouaoooouooooooococo0000000000000

..-.¢.. ggggggembelug gggQ§gg;;_Day.

0. XXXVI-KXAVII, 70-763 anal rays 56b6U; scales

btwecn lat. line and xv darsal swine 24-26; dorsal and
anal confluent with caudal without a notch; lips well
developed; cleft of mouth nearly reaching ta vertical below
anterior maraln of eye .-....-......¢....-‘Q.-.-........-.
-......-. qgstgggmbelus aggagug Lacopede.

Q!2§.§_'!2.£§|. “ah 19553
Plate 5&0 1

qgggggggbelug guenthegl Day, 1865: 154; l878: 341.
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ggggglggiggp Based on 18 specimens ranging in size 110.0

§;g)ggggglg3 U; xnvlli-xxix, $4-61; A. £11, 66-71; P. 22;
Ch 12.

Hody measurements expressed in percent of standard

length: greatest aody depth 1u.9u-13.28 (m,- 12.41); head
length 14.28-17.64 (J a 16.30); snout to J fin spine
origin 18.02-19¢62 (A.= l9.l4); snout to soft dorsal fin
origin 62.50-66.85 (m~n 64.49); snout to A fin origin
57-63-61.11 (W = 59.69); snout to pectoral fin origin

V

15.04-17.27 Ii = 16.23); pectoral fin length 4.29-5.55
(M n 4.87); least depth of caudal peduncle 1.35-2.20

In percent of head length: snout length 39.13
43.l8 {fist 40.91); orbit diameter 7.40-9.23 (n.= 8.63);
198st width of intnrornizal space 9.87—12.96 (H m 19¢66)¢

dody elongated, taperina antoriorly ann posteriorlyi
Cleft of mouth horizontal, not reaching to vertical below
anterior margin of eye. Inaerorbiaal space convex.) Eye
covered with the membrane. Ananrior nostril as a tubular
tentacle at the anterior most roginn of tho snout and
trilobed. Posterior nostril no an oval slit-like opening,
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in front of ova. $111 rakarc absent. Vllllform tooth
Preaent in Jaws. Lateral lino arched antoriorly,
lntarrupted at the posterior moat raglon. Urlgln of
dorsal spines from vertical above posterior and of
pectoral fin, the latter rounded. Vent altuatad ln tho
posterior half of the body, the origin of anal cloae to
vent. urlgln of soft dorsal slightly behind the lovol of
anal fln origin. dorsal and anal fins confluent with
caudal fln, but demarcated by a distinct notch, the latter
obtuaely pointed.

§gggg;3 14-16 rows of scales between latoaal llne and
xv dorsal spine. Elongated cyclolo scales proaont on
head and bodt including fins base.

Qglgggg Brownlsh~black above, abdomen golden yollowh

Two black st#1pea from the margin of eye, one to oparcle
and other vattlcally downwards. A black vertical band ln
front of aye. dody with 27-32 block cross bars. most of
them branchl g and united in tho ventral proflle ana
appearing ll e cwalns. Soft dorsal and anal fins intensely
spotted. Pactoral yellowish.

_QQ!§£LQ§£LQQjnPO81tlV61y kn wn only from the fresh waters
of central narala.

This apacloa ls found to be ondamlc to the fresh"
' J

waters of c ntral Karala olnco thora is no posltlva
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record from other areas of Inuia. The available
descriptien of this species was only those of uay (1865)
and no a re-description is verv ensential.

V.-gtggmbeiug _gg§_§_g§_ (Lacepede, 180:3)
Pllte 56.2

Qgggg Lacepede, 1800: 286; Hamilton
fiucfianan, 19?"! 28.

ggnatug Cuvim: and valanciennes, 1831: 456;
Bieeker, 18531 97; iunther, 1d61: 542; Day, 1878:
346; Munro, 1955: 267; Beaufort and arigqo, 1962:
433.

> t in} Jaaed on 5 specimens ranging in sizeIE3!
I-‘in f§2£i]Ql88 X. xxxvli-xxxvxx, 71;-76; A. £11, 56-6&1; P. 2w;

C. 16.

flody measurements in percent of standard length:
greatest bony depth 7.82-8.63 (Ml: 8.29); head length
15.44-16.62 (J = 15590); snout to u fin spine origin
18.02-i9¢52 (A = 19.12); snout to soft dorsal fin origin
59.86-67.01 (M a 64.09); snout to A fin origin 54.56-63.35
(flmfl 59.q6); snout t» pectoral fin origin 15.51-16.87
(A = 16.08)} pectoral fin length 4.13-4.85 (M1! 4.48);
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loaot depth of caudal pouunclo 2.35-2.72 (M n 2.53).

In percent of hoe lonoth: snout length 30.43
37.28 (M a 34.45); orbit diameter 7.0;;-7.62 (M n 7.29);
least width of lntororoltal space 8.9L-ll.0l (M n 9.90).

Body olongazod, snterlorly taarlng and postorlorly
rounded. Cleft of mouth horizontal, nearly reaching to

vortlcol oepow aozorlor margin of eye. lnterorbltal
space convex. aye covered with membrane. Antsrlor nostril
as a tubular tentacle at the anterior most region of the
snout and trlloood. Posterior modtril as a sllt-like
opening ln front of oyo. 3111 rakors absent. loath
vllllform lo jaws. Lateral lino slightly arched anterlorly,
ranching to\caudal peduncle. origin of dorsal spines above

\\ u
\

postotlor znhra of pectoral fin, the latter rounded. Vont
situated nearly in tho middle of the booy, the orlgln
of anal fln close to vent. Origin of anal bsforo that
of soft dorsal. Dorsal and anal fins confluent with
cauéal fin without a notch, caudal fln rounded.

§gg;g;; Q4-26 rows of scales btwoon xv dorsal spine and
lateral line. Elongated cyclold scales prosont on body,
head oclulng snout and fins bass.

Qglgggt Jrownlsh-black above, abdomen dull whlto. Tun
lateral black bands from eye to middle region of body,
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often farminy hexagonal rings from middle re;ian to caudal
peduncle. Ue row of irregular black blotchaa on dorsal
profile, often join wl»h the lateral band, also extending
to daft dorsal and anal fins, and imparting black atroakaa
Pactoral fin with 6-7 rows of minute black dots.

ulgtglbutignaonalay Panlnaula, Siam, Tonasaorlm, auzma,

Balutachlatan, Sri Lanna, Pakis;an and lnaia,

= Z81 ¢='¢- i<>- 39'? (163-U M 31-)
Urioaa, 2151 (l65,u mm SL) Madras, F, oay Coll,

ORDER 8 $YJ4RA1CHiFURME5

SUB URUER M 3'1’ ‘Jl5z{A ICHLJLJLZI

2 . 4 . 51, Fflét. LL! 8 § I . Q -*3‘ Q »i’C11§iJ{'xi%;§

Qgargggarg Qf gggongmlg valugz Jody cylindrical nd
elongated. 'Mouth large, cleft of mouth reaching far

behind the lbvel of eye, Tooth present on maxilla,
mandible and! palate. Scales absont, Lateral lina
distinct. dorsal and anal fins ad vent in the posterior
half of body, uoraal and anal fins confluent with caudal
fig, the latter tapering postorlurly. wectoral and pelvic
fins absent. Gill opening on ventral aide of the bJdy

Three genera, each having only on species were
reported from ldia (uay, 1878) and lndo-Auazralian
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Archipelago (Weber and da Beaufort, 1916). A single genus
and species was reprea»nted in 3:1 Lanka wat0r0 (Munro,
1955).

ggl tg ggngg’

6111 membrana confluent, free from isthmus; gills
on four arches well developed, gill opnin; undivided,
HIIIOW Bfld D9ItI1CtQd t9 ventral SUIf3C9 0000000000000000

00000000000 §1QQ£§Q£n2£|B1O€h0

jggnbranghgg aloch, 1795

ggnbggnggug Bloch, 1795: 53.

A single species is knawn frum India.

§1gg;§ggQgg_benga;eg§§§ (me Clelland, 1845)
Platfl 5U03

Q2n$§£Q£QgQ'Q@flQ8;9fl§$§ Mc,C1e11and, 1845: 197; Kaup, 1856:

1213 Bleeker, 1859: 179

Sggbggqggus bgnga;ea§1§ Junther, 187$: 16; day, 1378:
657; Wabar and de Beaufort, 1916: 416; Munro,
1955! 1020

: iilased an a s1n;1e specimen, 522.0 mm
(52700 mm TL)0
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Body measurements expressed in percent of
standard length: greatest body depth 4.59; head length
10.91; snout to U fin origln 69.19; snout to A fin origin
16.24.

In percent of head length: snout lenth 9.52;
orbit diameter 5.55; least width of lnteaorbital space
8.73. i

flody elongated and cylindrical, tail tapering.
Head depressed. Snout pointed. Upper jaw slightly
overhangs lower jaw. lnterorbital saace nearly flat.
Anterior noetril tube-like ane opens on tie of snout,
posterior nestril slit-like ans sizuated in front of eye.
@111 rakers absent. Teeth in upeer jaw small, pointed_and

continuous at svmphysis. A single row of teeth on mandible
and palate.‘ Lateral line reaching to caudal peduscle.
urigin of dorsal at a level slightly anterior to anal fin
origin, the latter comences from behind vent. Gaudal fin

slightly distinct.

§gg_lgg_: Absent.

Qglgggg Dark browe above, yellowish-white below. Very
minute dark brawn spots on dorsal profile. Dorsal and anal
fins bleak, its margin fringed with dull white.
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D§§:;1bun1gq: Malay Archipelago, Ph111pfi1fl08; East Indian,
3:1 Lenka and India.

§}_g_g§_§_: The occurrence of  pemgalensis was reparted
tram Kayamkulam and V911 lakes of Knrala (Samuel, 1962).

DRUEH I PL'iEU§‘lUN;:IC-T IFUHME3

SUB LRUEH 8 PLQJRUJJCTUIUEI

2g4Q 52‘  3   a,.)&;":

* Bvdv Oval. snout saluted
Preopercular margin free and exposed. Eyes and plqmntaclon
on left aide of the head. mouth terminal, lower jaw

\

\

1

prominent. borsal fin commences from above or in front of
upper eye. Pastoral ad =e1vic fins present on bath sides.
Uoraal and anal fine nct cenfluent with caudal fin. Scale:
cycloid and ctenoid. Lateral line an ocular side single,
aametims branched and arched anteriarly.

Among the fishes of the family Jothide, fishes
of the genus £ggQ§g;Qgg§g§,was only represented in the
study area. nay (1878) placed the genus Egggggggggggg,
unaer the family Pleuronectldae and described 3 species
fro Indian seas. 11 species were reported under the
genus £ggggg;QggQgg,frum the Indo-Pacific region
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(moor and do Beaufort, 1929). [barman (1934) 1“ his

comprehenslye systematic revision of thfl family Beihidafl
recognized 38 genera under 3 subfamilies and also described

24 lpecles under the genus ggggggggggggg, of which at least
lo species were reported from.tho seas around India.
Saramma (1963) noted two species of this genus from the

bottom fishes off Cochin collected by R.v. c:o'f¢n

Flasher and hhltehead (1974) listed 19 species from the

Eastern Indlen ocean Bfld oeatorn Central Pacific.
Hamanathan aha lataraga (l9$o) described 5 specie; from

the Porto Jovo waters, South East coast of India. Other
taxonomic studies and survey reports of Flounders of the
Indo-Paclflc area were those of Jordan afld Starks (1906),
Umhlma (1927fl, Pradhan (1954), Punpoka (1964) and Shea
(l967,l969).

521 tg §uQ=fgQ;l1

Pelvic fins short based, wearly symmetrical; pelvic
1

and pectoral-fins branched wholly or at its inner and
P°‘t9r1°r Part‘ nooooeoooooooooooooe PaI811Chth1flB90

5;; 59 ggnug

Lat. lino equally developed on both sides with
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supratamparal branch reaching below 9th to 11th dorsal
rays; dentitiun equally developed on both sides; uniserial
teeth in oth jaws; dorsal and anal fins mare or less
scaled, scales small on ocular side; lat. line scales
more the 58 .....-.......-..-.... §§gggg;gggggg_B1oekar.

Psggggéhgmbug sleeker, 1862

Pgeudgghgwggg Bleeker, 1362: 426; way, 1378: 42?;
.'IOI'Ul3ng  390

Togggggggbug wacleay, 138?: 126.
Hhgmbiggg JOEGBO and $nyd0r, 1901: 379»

A§g;g;;QggQgMush1ma, 1927: 137.
\

\

I

~\ ?.Azhi.t&9yi 19318 322:

Body dbpth 47.6L-51.54% in SL; anterior darsal
rays not prolanged; ctenolu scales an ocular side and
cycloid acalea on mlind side; gill rakera pointed; tooth
6-14 in lane: jaw of blind aide; ocular side with purple
and dark spots; straight portion of the lat. line with
tflfl fi18t1HCt QVBI DIBCK b1OtChQ$ oeoooooooooconoooooooo

....“‘.‘.‘\  mm (@iw11¢<m~L-W"=hwm)

E!£2Q2£fi2mQ!2.s£2£2l.iflflmlltflfl-3"¢"fl“B“)

?1ate 51:!

g3 gig; iiamilton-Buchanam, 1822: 128.
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35%; 1g_g_g,gg_\gg_qg_ Richardson, 1843: 495.

£; ;gggg_],_],1 1-Sunthor, 1862: 424; Day, 1865: 172.
? gglngggg Blacker, 1862: 426; Weber andBeaufort, 1929: 106. '
; _g_1_;_§_i_._\_;_§_ Liumzher, 1862: 496; Jay, 1878: 423;

Fowler, 1928: 103; Weber and do Beaufort, 1929:

lQ5;;g,,;-mm, 1934: 101; Munro, 1955: 259; Fischer
and Whitehead, 1924; iiarnanathan and latarajan,
I 940

a Based on l5 ppeclmens ranging ln also
76.o-210.0 mm SI. (,;g,5.25g,0 mm TL).

fig figlgz D. 70-76; A. 52-56; P. 15:‘-13; V. 6; C. 17

Eiody measurements exprellmd in percent of standard

length: groaxieot body depth 41.61-51.54  - 49.50); head
length 27.20-31.54 (M an 2'-3.40); snout to pectoral fln
orlgln 25.90-30.87 (:1: 28.10); snout to pelvic fln
dorliyln 21.50-95.83 (M an 24.31); Doctoral flu length
15.0»-1a.4s (M - 11.28); pelvic fin length 1o.1o..11,o4
(ra -n 10.68); least d6g7»‘l'.h of caudal. oodunclo ll.84-13.75

ln~porcont of head length: snout length 20.5l
24.44 (Pd = 22-50); orbit diameter 15.23-19.43 (:41 an 17.33);
lent width of lnterorbltal space {$.00-6.77 (:21 a 5.43).



471

Body oval, snout pointd with e distinct notch
in front of upper eye. Mouth lcymmtrical. Cleft of
mouth very oblique, maxilla strongly developed, extending
to vertical below lower eye. Upper eye sli;htly in
advance to Lower eye, interorbitel space very narrow»
Twp nostrllm in front of lower eye, the anterior one wiflh
e filament like flap. 3111 rakers on first arch (2-5) +
(11-13) a 13blB. Canine teeth in lower jaw of the blind
side. Teeth in upper jaw are rather slender and
asymmetrical. Lateral line starts from the posterior

margin of upper eye and extends upto caudal fin, gens
curved spove*pectoral fin and also have one supratemoral

brech st pofiterior superior margin of opeecle; which ends
st 9-ll dorsql rays. dorsal fin origin in front of
upper margin pf upper eye.

‘ggglgly Lateral line scales 71-78, in transvcrce series
52-56. Ctenoid scales on ocular aide and cycloid scales
on blin side¢ Scales present on the body, fins and head
except on interorbital space, snout tips and pectoral fins.

Qglggge Uniformly dark brown with nuereus dark and
purple spots and blotches on ocular side. Scales of
ocular side are mottled with dark, thus imparting the
blah colour. Two Very distinct blah oval blotchee
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aurrounded by white dots in a rlng in the stral;ht
portion of the lateral line, one at its beginning and
other beyonn its middle. dorsal; anal, caudal and
pelvic fins brown anotted and dusky. allnd aide dull
white with yellowish tinge.

: aiast Afrlcm coasts, Gulf of Thailand,
South Vietnam, Jsialay Archi.pela<;o to Raciflc, Australia,
Srl Lanka and India: both east and wast coasts including
Andanmsm

Qthg; gggtex-lg], ggggnedx 25$ .10. 1187 (159.0 mm st.)
Andanans, F. Day C011.

Qggggzx’ Saranma (1963) repnorrted _.j. g_1_~_g_gg§_ fl.-um the

battmm {lanes off Cochin coast. Rananathan ad Aatarajan

(1980) placed §_°_- ,g§_j._g§_ under the family Paralichthyidllh

$J:3 uflJ{tLi 8

?|.4.l5‘3C  3  ‘ha;
1 dfidv @1<>n<.1sa1‘-=11 vr oval
Preopercular margin embedded in the skin, covered with
scales. Eyes and pl mentatlon on right side nf hen‘
mouth terminal or inferior. Dorsal fin commences from
abnve eyal or allghtly beyona. Pectoral fin present or
a§>aen=t.t Dorsal and anal fins confluent or separated from
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caudal fin. Scales cyclold or ctenold. Lateral line
single and straight on body, sometimes branched on head.

Following may‘: (1878) work on two Flat~flshos of

India. lawman (1928) described 11 sneclos under 4 gen0ra
1n the fam1]y Solaldao from Indian waters. Saramma (1963)
reported 4 specloc under 4 genera from the bottm fishes
off Cochin collected by R.V.Conch- Fischer and whltehoa
(1974) lls“ed 43 species under 12 qenira from the Eaiifirfl
Indian -».1caa§1% and ifaeatern ‘~3o@':tratl Pacific. ll species undo:
8 genera were recontly reported from Porto Jovo waters,
South Bast Coast of India (aamannthan and Jatarajan, l98u).
other notablo urks an systematics of fishes of the family
Soleldae of the lndo-Pacific area are those of Ochlma

(197), fisher and do deaufort (1929), Pradhan (1964),
l

Punpoka (1964) and Shea (19o1§19s9).mat
l. Shout not formlns a dlatlnct hook; dorsal and
anal fins not confluent with caudal fln; pectoral fln
preccnt and well developed; body with distinct black
blotchas ....L»-....--.-»-......... §g1gg,Kloln.

Snout no; formln; a distinct hook; dorsal and
anal fins confluent with caudal fin; pgttflrfll flan present,
ftaa tram OPQICUIBI‘ Filfimblflflfi 00000noooonoonconouaaottoan 20
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2; Body elongate and pointed towards caudal fin;
3 §J0l\Y pZ‘0¢088 Oil G"|'l0Ut ggacooocq-000 £ Cantor.

Bofiy oval and caudal fin rounded, nu bony

P1013698 OD SflOUt oooouoonoooouoaco-no ££Q£ $WQ1l'\I@|\a

Q" lea Klein, 1775

Klein, 1775: 44;.»

:3‘ 1 tg 995;»;

aiody depth 43.24-47.24;: in SL3 head length

25.00-29.1371 in SL3 interorbital snace 1€>.66-18.43;»; in ML;

d0rQa1 ‘With  I‘a;’8‘ anal.   rays QQQQQQQ-QQQQQ
I000-oooooocomoooqo Q ;§!3 wig R1ChaI-‘GQDDQ

§g;ea.gvQ§a Richardson, 1846' '1'Plate 51¢?

gglgg g_\_r_Q_§§ Richardson, 1846: 279; "liunther, 1862: 472;

1878: 426; Jorman, 1928: 176; Fischer and
at-hltehaad, 1974; Amanathm and ..-Jataz-agan, 1981;:
1013.

319$ nu; Cantor, 1849: 1201; .-unflzher, 18622:: 471;
fileeker, 1866: 16

: Tuned on 6 specimens ranging in aiza
37.u-69¢; ma S1. (43.0-83.0 rm: TL).
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flg : U. 52-64; A. 42-4'7; P, 6-8 (eyed side);
5-6  81-dB)‘ V0  C. 180

dodyxmaasuromante axpreeaed in percent of standara
len an: greatest body daoch 43.24-47.24 (m.n 45.96); head
length 25.00-29.13 (m.= 26.92); snout to pectoral fin
origin 24.3%-28.34 (M1: 26.35); snout to pelvic fin origin
20¢45-24.3? (m a 2?.l4); pectoral fin length 9.45~l2.87
(man ll.49); pelvic fin length 5.79-8.66 (% = 7.35);
least depth of caudal peduncle 9.67-ll¢8l (5 a 10,77).

In pepggqt Qf head length! 8f‘lOllx‘; length'25.0C
29.03 (Mia 26u34)I orbit diaeter 16.66-21-U5 (m<- 19.40);
least didth of lnterorbioal sauce l6-66-DB¢42 (J n 18.69).

Body oval, snout eliyhtly rounded. fiouth inferior,
small and curved. A0318 of mouth ending vertical below

middle of lower eye. donor aye slightly advance to loner
eye, interorbital space broad ano concave. fwo tubular
nostrils in front of lower eye on ocular side, the
anterior one bigger. eoraal one ventral margins of head
and posterior margin of praopercle are haing numroua
paoillae-like structures on blinw side. mill rakars absent.
Villiform teeth in banue in jaws. Lateral line simple and
straight, extends upto caudal fin base. Pelvic fine present
on both aide
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§_g_Qlg_q_: Lateral lino acaloa 96-108, in transverse
aerlca 79-5, Cteaold scales on both aides. Scales
present all over the body including in the lntcrorbltal
space, dorsal, anal, caudal and pectoral fins on ocular
8 id‘-0

Qglgggg Uniformly dark brownish with numerous dark_ppota
and blotchca~on ocular side. Blind aldo dull white.
uoraal, anal and caudal fins brown spotted, dorsal an
anal flna dlmtal margin colourless, Distal part of
pectoral fln is havlng a black blotch.

: Malay Peninsula and Archipelago, ciulf of
Thalld, China and India: both cast and west coasts,

' Z51 @408 Iv‘-*1 <86-U mm $1-1
.madraa, lu94 (W9,u m SL) Aadras, F, uay Coll,

§me2.§.\.£.c Cmtor 1849.
§gggg§ggg,Cantor, 1849: 241,

§g;1g1ggg,Kauo, 1858: 282,

Body depth 29,35-30.00% lo sh; head length 18.84
2O,64% la SL1 lntororblcal space without pallla-like
structures, ll,ll-l2,24% in HL; right pectoral amalli.
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OCUIEI side 18 DOt QQQPIY BDOtl8d Q0000000Q00Q0000000Q

------------~---» .§:me.§.9.aa mamas <I-a=emde>

H ra swasasmame. (I-==@P@<*@- 1-W)
P18t9?5103'

Lacepede, 11302: 656.
;};_gQ3_Q,gg_  avainaon, 1839: 3‘;-3; Jorman, 1929:

178

§1  Cantor, 1851.1: 1204; sleeker,
1353: 76; »-mnmer, 1862: 483; nay, 1878: 428;
webs: and de ueaufort, 1929: 108; Fischer and
ismitehead, 1974; iiaaanathan and .Jat.ara_;an, 19230:
100

§~Lg_£1_:._\g E323; Jerdon, 1851: 148; Munro, 1955: 262.

: zsaaed an 3 specimens ranging in size 1U9.u-
130.0 In-1:1 SL (123-0-141,0 mm TL)

FL3 fQrmUL§' U0 7?—79§ AI 6UI64‘ pa 6-7] V0 3‘ C0 120

Body measurements expressed in percent of standard
length: greatest bad»; depth 29.35-3:).@_1...z  = 29.67); head

length 123.84-2u.64 (5.-1 In 19.74); snout to pectoral fin
origin 18.84-2u.64 (5: - 19.74)

In percent cf head length: snout length 23-33
26.53 (:2! = 24.93); orbit diaaeter 18.36-18.88 ($11 a 18.62);
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least wrath of vhe lntororbltal space ll.ll-12.24
(£5 3

Hndy elongate, snout rounded and caudal fin
tapering, Anterlar part of the snout with bony prominence.
Angle of mouth reaching behind vertical below*mlddle of
lower eye, lower jaw distinctly fringed. Upper eye advance
to loar eye, lnterurbltal space narrow and concave, Two
tubular nest lls situated in front of lower eye an ocular
aide. Numer us papillae-like structures on the posterior
margin of opercle, dorsal and ventral margins of head on
blind aide, 4-5 papillae-llke structures on the pustarlor
margin of onercle on acular side, ulll rakars absent,
Very Small tetth in rows in left jaw, Pectoral and
pelvic flna pfiesent an bath aide,

‘§gg1gg§ Lateral line scales 158-162; in transverse
aorlea 86-96. \Ctenola scales an ocular side, cyclold
scales on blind aide. Scales present all over the body
and head lncluqlng lnterarbltal space and caudal fin base.

\

Qglgggu uniformly brawn with faint blotchea an ocular
side, dllnd aide dull white, uorsal, anal, caudal and
pectoral fins very blackish, frlagaa with white at the
distal margins,
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01gt;1§t;gQ: dulf of Ihallad, malay Archipelago,
8:1 Laaka Qua India: both easu and west c@aate

gth_Q£ mQ§er§§1s exgnylgdt Z51 filo. 1150 (2771-U mm Si.)

South Canara, F. Day C011.

12%}: gag iiwainson, 1839

:£iw§1nson, 1839: 303.
51$-p. 185m ‘>9
£2v..§.9...%..m

Jody dazath 48.41-52.5074 in :‘3I.; head length 21-66

241-697‘ in SL; lnterorbltal anace with roalaillae-like
structures, 1 .26-14.282"; in AL; dorsal with 64-67 rays;
CD81 with 48- 2 rays 00000000000000ooooaoouocoooooaooon

00000000 f 1 U gr1entg§;§ (31OCh Bfld Schneider).

gggengglig (Bloch am’ Schneider, 18-\..=1)
Plate 5;

flggai  Bloch ism; Schneider, 1801: 157.
§;gg_l3_Lggg_ gggegzgng Swainwm, 1839: 3?-#3‘ %¢:>rn1a,;2, 192$:

179; Munro, 195$: 263; iianamathan and Jataraj an,
19du: 99¢

§g_],§A {Q31 $i1chardscm, 1845: 279

g;;eg:_._*a;;§ Kaup, 1858: 9'9; P'1scher and
fihitehead, 194.
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§1ng§gra grlegtgiig Gunther, 1862: 484; gay, 1878: 429;
welder am; die LDflUfOI‘!"., .1929: I75

: iiaaea on 20 specimens ranging in size 60.0HFII   mm
a U. 64-67; A. 48-52; P. B; V. 5; C. l7

W1
P‘

l=

Bod‘ measurements expressed in percent of
atanard le@gth: greatest body death 48.41-52.50 (3 =

\

\Q  3110‘-It £0
pectoral fin origin 2:.)-12-24-69 (M n 22.01); nnout to

pclvic fin origin 17.09-22.53 (m.- 18.68); pectoral fin
length 7.31--9.16 (.-.2 = 8.45); pelvic fin length 5.79
8033 (4?! I

,IflcP9¢cent of head lenqah: snout length 25.31
3:-7014 (=23 =8  orbit dlfiflfitfilf  ((18
16.42); least width of lntarorbiizal space 1.1.26-14.28
(M U 12¢“);

flody oval, muth small. snout rounded." Angle of
mouth reaching to vertical below middle of lunar eye»
Upper cyu Ullghtly in advance to lower eye, interorbital
snacc narrow, concave with napilla-like structures
which ace in Continuation ftam snout. Lowwr jaw ftlngqdi
fwo tubular nwstrila in front of lower ova on ocular aide
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8-10 irregular groua of papillae-like structures on
the body. Siii takers absent. Viiliform teeth in bands
in Jaws. Lateral line branched, uresenz on both sides.
Pelvic fins present on both sides, united basally.

§§§1gg3 Lateral line scales 79-843 in transverse series
59-62, cteaoifi scales with barueis or papillae on both
sides. Scaids present ail over aha bady and head, including
in the interqrbital space, dorsal, anal, caudal and

\

I

pectoral find base.

Qgigggg flody uniforiy dark brown with 8-Lu vertical black
biotches on ocular aide. aiind side dull white with
yellow tinge. Dorsal, anal and caudal fins dusky biack.
'ectara1 fin black

Uistributignz Persian iulf, Malay Archipelago to dhina,
Australia, Sri\Lanka and India: bath east and west coasts.

z Zgi Joe. cat. 4'57 (74.u ms: 51.)
South Canara, :1. Day Coil; F 1841/1 (69.0 um sx.) kiarachi,
L-D. Cumming Coil.

2.4.54. 1=;~_;t§m,,; z Q"(;;[|]' jg," 2~~§;u5g

I Body elongate and
postorioriy pointed. Qreopercular magin embedded in
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the skin. ‘Eyes and pimntetion on left side of the
he. Mouth anterior or inferior, jas strongly
IBYmm8t£1C31s Two nostrils, the anterior one tubular
Dorsai fin Cwmmentfic from vertical above eyes. Pectorai
fin accent. Pelvic fin absent on eyed side. uorsai and
anal fins cenfluenz with cancel fin. Scales cycioid or
ctanoid.

i

Fanifly Cynogloseidae is composed of three genera,
of which fishes of the genus §;_.-‘_y_g;g_;9_g§_g§_ alone was

represented in Vembanad lake. Day (1878) reported 10
species under the genus Q@_g_;,_9_gg_gg_ from Indian Seas and

Haber and de_3eaufort (1928) recorded 23 seecies from

indo-flustra1%Fn &rchioe1aqo- Jomnan (1925) in hiscomprohenaivework on Fiat-fishes of India, described 21

species of fishes under the genus Qgggggggggg, Fischer
and Whitehead\(1974) listed 18 species of this genus from
Eastern India ucean and eastern Central Pacific. The
monumental monograph of tho iongue soiec of the genus
§1Qgg1gg;g;,nuc prepared by Aehon (1977), which solved

the disparities existed on taxonomic position of many

species of ahis genus. Recently, maanathan and
Nltfirfijflfl (198J) reported 5 species under the genus
Q1ggg;g;§g§_from aorta dove waters, South East cocoa of
India. Uther significant revision studies and reverts
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of fishes of the above genus from the Indo-Pacific region
were those of Munro (1955), Prhan (1964), Punpoka (1964)
iilj S003 (1966) ; Shea (1967 , 1969) and ; :’ie;'1€)n (1971)u

Two or three lat. lines on ocular side; pelvic fin
confluent with awal fin; lips not fringed; mouth inferior;
rostrum hooked ¢......¢§1QQgLQ§§gg_Hamilton-nuchanan.

Q Janilton-Buchanan, 15322

§1 rlalullton-xiluchanan, 18212: 32
\

g3=;§_q_;;_q_ :Y<aup,\ 12358: 106

mg; Kaup, @158: ma.
§_L;g_gg_§_ Jordan and Snyder, 190:1: 38¢.

&mnde. 19221 28.
§._gg_],],_§_\g_;g!;\_§_I3_y_§_ Ghabanaud, 1931: 304.

;J_g_§_§,ggg_;_gg Chabanaud, 1947: 443.

imam
a,1na aide with cycloid scales auq twm lat. lines;

rlctus of mouth neaer to gill oneninw than ta snout;
15-16 scales betwuen the lat. line on ocular aide; 12
caudal fin rays; body depth 24.85-26.81% in SL; body
without.b1ack smote or irregular and incomplete cross
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bands 000000ooouooouutooooooonnon
(Lacepede).

Blind side with ctenold scales and no lav. line;
rictus af muutfl nearer ta snout than gill openinj; 17-2Q
scales bfiwoen lat. 11no otrocular side; 10 caudal fin
rays; body depth 27.27-31.57% in SL3 b¢dy w1;h black spots
or irregular and iH¢Omp1@t9 cross bands ........-...-1-‘Q.
------------A»  a~.12.2s@ <**1¢Mrd=°“)

q!ngq;g;gug‘Q;;;Qgg§gg,Lacepede, 1802
Plfltfl

Arghigus b;;;Qe§§u§ Lacepede, 18$?! 6.
§3QggQ9§§g§_b§;§neatu§ ugilby, 111w: 39; iorman, 1928:

198; w¢ber and de deaufort, 1929: 194; Amara; 195$:
264; Fischer G16 Whitehead, 1974; fienan, 1977: 35.

P;agug1g gugggilineata B19eket¢ 1851: 412.
§1flflQLQ§8U§ gggggigiggatgg aunthar, 1862: 497; sleeker,

1375: 3?; Jay, 1a7aa 435.
Qgggggggggg,gginegue11neatu§ way, 1878: 432
Qgngglgggug gggdeggig uay, 1378: 434.

Qggggiggggg; aased on 11 apecimens ranging in sizeH11!
Fgg ggggglg; u.1u6-luv; A. B4-33; V. 4; ¢. 12.
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Bod‘ measurements expressed la percent of
standard length: greatest body death 24.85-26.81 (M1:
25.60); head length 21.01-23.69 (:4 . 22.oa).

In percent of head length: snout length 33.33
36.52 (mln 34.71); orbit diameter 5.53-lu.7l (m a 9.96);
1.683%  ;°f 1nt3rO1‘bi.ta1 $;"'3aCQ 6oU9"'7055 (M I

Body!elon4ato, snoua rounded. aostral hook ends
before verttcal.down to anterior nostril. Angle of
mouth endlnglllttle beyond below vertical to posterior
margin of lower eye, nearer to gill Opéniug than to tip
of snout. Upoer eye slightly advance than lone: eye,

lnterorblaal\aoace concave. Anterior nostril tubular,
placed ln front of the lower eye. Postetlor nostril ellt
like. between the orbits. $111 rakers absent. Minute
teeth on jwe. Two lateral lines on ocular side, connected
them at nae.% Lateral lino branches are seen in the head.
Two lateral lines on blind aide.

ggggggp Lateral line scales 89-96¢ lo transveree series
4:-45, between the lateral llnoe 15-l6 on ocullr side.
Scales of ocular aide ctenold except on lateral line.
Cyclold scales on blind side and on lateral line.

Qglgggj Jnlfotmly brownish on ocular side, dull white on



486

blind ale. uporcle is having irregular dark patches
at its distal part.

uggtgibgtiggz malay Archipelago, fhailand, Japan,
Australia, 13:1 Lmka, Pakistan and india: east and mar.
CD‘t'Q

1 Z51 -*<>- 1145 <1‘-'>*-M-> mm $1-1
Aaraa, F. uav C011

§ggg;§g3 Sarémma (1963) reported Q, Q1;1ne§tg§ from the
bottom fishes off Cochin, collected by R. V.Conch. Secchapna

(1972) observed thatlng. _l_:_;_;_J,_:;<_.=;_§_3;_g_g the rumba: of daraal

rays varied fram 108-112 ans anal rays 86-89. fienon'a
(1977) description showed wuch variation in anal rays
count (BU-88)J

(£l1chardsoa"a, 12346)
?1ib0 52,2

Q5255; ;;g_qg_g,_g§_Q_q_ ;*¢ichards~an, L346: 2&3 vsmizehead,

1969: 21w.

1§1QggLg;;g§_ggg§§$§g2§_qunaher, 1862: 58¢‘ sleeker, 1$75:
37; Jorman, 1928: 21:35; meber and de meaufort, 1929:

198; Fowler, 1934: Q14} uuaro, 1955: 265; Fischer
and whitehead-, 1974; Liezmn, 1977: 75; elmamathan

and natarajan, 198a: 1&2,
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filnomla olqaolamsslsls R1<=hwvd==>~1. 1846: 280

§1Q2g1Q_§_g_g_§_  rniunithor, 1362: 499$ Bleoker,
187$: 37; Jay, 1878: 435.

§zQgglQ3ggg_br§vl§ Junthor, 1862: 500; uay, 1878: 437.

gglgglggyggp dared on 20 Qnoclmons ranging in size
6609-IQUQQ mm SL  INTI

Fla ggggglgr Q. 91-101; A. 74-BU; V. 4; C. la.

Jody &‘aeaou1‘o:t1ont.s expressed in oorc..;~nt. of a1;:.a.o'\dard

length: groltoat body depth 27.2?-31.57 (H=a 29.62); head
length lB.79¢23-94 (1 = 21.67).

In porco¢t of head length: snout length 26-66
33.33 (a=n 29p84)§ orbit diameter 9.43-12.12 (A = 10.73);
least width o¥ interoroltal space 5.90-8.51 ix a 7.14).

Jody oflonqaoo, snout slightly rounded. Roatral hook

short, ends ooworo vertical down to anterior nostril. wnglo
of mouth ending below oosterlor border of lower eye, llttlo
nearer to tip of snoua than to gill opening. Uhpor oyos
slightly advano than lower eye, lateroroitol space
concave. Anterior nostril tuoulor placed in front of
lowor eye. Posterior nostril sl1t~1lko, lo two loterorbital
span!» Gill rakors about. foeth very small in jaws. Ewo
lateral llnos on OCU1ar side, connected them at zhe nape
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region. Lateral line branches anon on oparcla- J
lateral line of blind side.

ggglggy Latdral lino scales 91-1a3, in transverse series
44-47, between the lazeral lines l7-20. Ctenoid scales
present on both sides. Scales proaont all over the body
including caudal fin base and intororhital space of the
ocular side.

QQLQQ£j‘Q; lino i ahowd variation in pigmentation
pattorn so an t 1; shows colour dimorphism. usually the
head and bodyof cho ocular aide is uaru browniah with
numerous black 8fi0L8o The dorsal and anal fins are dusky
blca with brown smote. In some specimens the black spots
are apaaring like irregular vertical bands on hoau and
body of the ocular sidc. Some of the rays of dorlal and
anal flns are black coloured. The blind side is dull
white.

Digggibutiogz Malay Archipelauo to Philippines, 3ulf of
Thailand, South China, Ausaralia, Sri Lanka and India!
both oaai and not co.;g;,

Qthgg mgtgriglg axgpigggl ZS£ 405. R147 (l40.0mm SL)
Calicut, ll48 (128.0 mm SL) dombay, 2693 (140.0 mm SL)

Ffildtllg F0 BOY

Qggggggz The available d08¢1‘i.3)t1O;.\ of Q. Q\_.|3g_Q,5_g_Q_q_

chewed aha: one number of rays in both dorsal and anal
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fins ere highly variable. Seshappa (1972) conducted
the morphemetric studies on_§@ Q3gg§;ggg;_!rm the welt
coast ef Indie and observed that the number of dorsal rays
varied frem 96-103 with 36.7% of specimens had 101 rays,

whicn was the hi;heee frequeuty. Similarly, the anal rays
varied from‘75~81 and 79.3% of CH; total specimen:

examined had 77-79 rays. Comperetively lesser number
of dorsal (90-10o) and anal (72-78) rays were reported
by Menoa (1977) 1" his mgnqqfgh, Hamanathan and
latarajan (1980) a¢cQ"fltQd the hi3heet fin rays count
(96-109) in dbreal fin.

URJER 8 TETH.1‘=UL7U JT I.F<;v2~\;’z&§ii5

six amuse = aeazsrexeez

2.4.55. F¢x‘:1;Qg : Tillflgfi-££i1"!ID}"\§

Qgerggterg gf Qaggnggic value: dedy well compressed.

Cauaal peduc1e\long, tapering aewards the base of caudal
fin. Snout pointed. mouth terminal. feeth in two eerie:

\

v

in jaws, inner eeries rounded and these of outer series
incilor like. Jill oeenin; restricted. Scales email and
ridged. lanai pit pzucent. la lateral line. Ewe dorsal
fins, first with 5 spines. Pelvic fin with ane atreng
0pine._ Caudel fin forked.
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the study area. A brief review on Triacanthid f13hQS show

that day (1578) reported two asucies from India, Munro
(1955) nntqd 9 gfi@¢1@3 from Sri Lanka waters, seaufart
ad driggs (1962) described 5 species from Indo-Australian
Archipelago and Jones and Kumarmn (198u) reported 3 species
from Laccadive Archipelago.

‘ !_ n \
Second dorsal spine not more than half of first;

tip of dorsal and ventral sgincc covered with integument;
scales with a prominent apinule on top of a cruciform
ridge -....--.......-......-....... 1;L2£2£$E2§.(Cuvier).

(Caviar, 1817)
Igiganthug Quviet, 1817: 153

531 59 spegieg

Jody dcpth 32;35-50.00% in 5L; snout not much

praduced; uppér profile nearly straight; pelvic betwnon
ventral cpinea scarcely narrow behind; intcrorbitai space
with a medianridgc; membrane between apinoua dorsalfin

m=1<1=h  mmszm. wumasn s=h1@ge1

$=h1¢»qe1. 18'-'><:
Platfi

Tgiggwqthgg bpqviggcggg Shiegel, 135$: 294; Auncher,
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187$: -209; Jay, 1878: 685; Beaufort and drigga,
1962: 273; Munro, 1955: 273.

zsased on 15 specirmms ranging in size 36.0

flg Egg: iJ.\!, 24-25; A. 19-21¢; P. 14; V. E; C. 16

Body imaasuremerxts expressed in percazzmt of standard

ienigthz greatest may dmath 32.35;-5u.u<; (w = 35.23.); head

1enga'.*I: 27-51-q-31.22.’: (LE 2'9.7u-)3 snout to U1 fin origin

35.50-42.50 (M -I 38.70); smut to 02 fin origin 52.80
58.75 (HI an 56-6.-J); snout ta A fin origin 59.39-62.88

(1;-’1 n 61.80); \smout to pectoral fia origin 239.77-33.75
(rm = 32.24); §nout ta pelvic rm mrigin 33.14-40.140 L»; =
:as.e4); base $2 fin 26.63-29.31 ;@~..»x = 27.86); base A rm
1:3-93-22.50  -= 20.49); pectoral fin length 9.55-12.50
‘M an 11.29); longest 0 spine (lat) 525,49-;3*3.S<9  a 29.45);

vantrai spine ‘length 26.41-27.77  an 23.72;); least depth
of caudal peduncle 4.14-5.50 (at n 4\,63).

In percent of haad length: snout length 58.06-60.00

(221 an 53.19); or\bit'. dianeter 27.95-312.72 (m = 29.89); least.
width _O_f_ _i1n_:erorbita1 space 21.11-a:s.4a (J1 = :+=@.=a9).

Body rhonpoic and well. cmnprenced. dind and of
maxilla not visible. Interorbitai mace broad, concave



492

with a median ridge. sill rakexs on first arch (3-4) +
(12-l3) n lb-I7. JBWB having two aeriea of teeth, outer

\

\

\
\

v

series with 10 inciscr like teeth in both jaws. Inner
series with abtuaely rounded teeth, 6 in upper jaw and 2
in lower Jaw. First dorsal spine very strong. Pastoral
fin rounded.i Pelvis between ventral spines rather broad.

\

\

Caudal fin daeply farkod,

§g§Lg§j Wary small rough, ridged scales present an head,
body and spines.

Qglggga uorsa psofile silvery-dusky wi;h golden tinge,
ventral profi e silvery. Jane, interorbital snace and
upper margin f caudal naduncle blackish. xrhital margin
red. Basal wart of spinwua membrane blackish. 30ft
dorsal, caudal, anal and pectoral fins yellowish. =elvic
fin celourleasq

uigggigutiogs éhina, aorea, Admirallty islands, Thailand,
Philippines, Sri Lenka, coasts sf lnia including
1-83¢ 3d'1V€99a

= Z-‘$1 "4<>- 2243 (144-U "1"-1 SH
ihififiralg Fa UBY
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SU3 QRDER 1 TETRAULl)£.\lTUIDEI

= flow: shmrt and oval
mouth terminal. Teeth fused into two plates on each jun,
with a median suture and forming a powerful beak. A
single nostril on each side, often with two fleshy flaps.
dody without scales, or with spines. Dorsal and anal
fins short and without spines. Pelvic fin absent.
Csdal fin emarylnate or truncate.

A brief ruview-on the literature on the fishes of

the family Tqtraodontidae shuns that Day (1878) described
16 species oflpuffer fishes under the genus 1g§;gggg_
from Inaian waters. Munro (1955) recognized 3 genera

frum Sri Lankh waters and ruported 10 species. 33 suacics
under 6 geners were described from Indo-Australian
Archtpelaga (flcsufort and Briggs, 1962). Jones and
aumara (19801 fgpgrtfid 5 saeclus under the genus Igggggggg
tram the Laccddive Archipelago.

§£!_§2_9222£2.
i

Nasal organ in a depression surrounded by a lower
rim, produced into a posterior and anterior fla; sides
Wit-hDui1 3P-139$ ‘nssoossssocscosossosc  -FHIIIQIO
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Jhsal organ a single or bifld elevated tube}
314133  81011198 ggqqqaqpqooaonconnu  Li-nn%u’Q

g flldgi} ~f'1~'i.;I1e1-i 1.-‘$39

@212} Muller, 1839}. 252,_
‘I

A single species is known from Inda-Pacific area
(Beaufort arm urtgqs, 1962)

9331;; (Ha'n11ton-Buchanmx, 1822)
I‘ ~=_ti1ip1§tB

_g§§Q5gIm11tommmhanm, 1321?: 7; masher,
1870: A28-:3; uay, 1878: 71.53.

%_{9_rE.i_g_t_\_ ~ oca Metre, 1~9f.>4: 4:37; Fowler, 1928: 472;

"1ut\r0,\ 1955: 282; deaufort and -sriqfaa, 1962?: 39%
\

\

E

1

: Based an 20 apecimemz ranglmg in size
22.9-o<“,.0 mm $1. (29.0-13.0 mm TL),

M    A0  Pu  C. 110
may znd-naurements expressed in percent of standard

length: greatest bow depth 40.1,.»-58.53 (A == 47.65); head
1eni;"I’.h 35-65-412.66 (Iii a 37.96); snour; to D fin origin

70.49-77-'77 (“>1 =1 73.44); snout ta A fin origin 70.96

75.6'7 (.21 - 73.39); snout to pectarnl fin origin 39-09
47.05 {m .. 42.39); base U fin 6.55-1u.6a (,1 - 8.25);
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base A fin 5.21-7.4 (Mn: 6.23); D fin height l5.45-20.83
in - 18.14); A fin height 15.11-20.37 (n.- 17.30); pectoral
fin length l3.54-18.51 (m~u 15.76); least depth of caudal
peduncle ll.4u-13.91 (mp: 12.19).

In percent of head length: snout length
40.74-b.0u (M a 45.74); orbit diamter 23.80-30.23
(M - 27.59); least width of interoroitel epao 5o.09
60000  I 530U9)e

Body antariorly cylindrical and posteriorly
compressed. The lower margin of eye in level‘with mouth.
Interorbital anaca flat. A sin le nostril on each aide,
in a depression with two flaps anteriorly and poateriorly.
Sill rakers nearly rudimentary, 5-7 on first gill arch.
The upper lateral line bends down below dorsal fin,
reaching to caudal fin base. Lower lateral line distinct
from vertical above vent tocadal fin base. uoreal ad
anal fins rounded. Caudal fin truncate.

§giggg; Present from hea to origin of first dorsal on
back and from pectoral fin to vent on the ventral region.

Qglgggt greenish-black on back, dull white below. 4 dark
cross bands on dorsal profile. Back and aides with white
spots. All fine except caudal yellowish. Caudal fin
ducky black.
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_Q;g3;;gg;gmg: East coast of Africa, Madagascar, dull of
Iran, China; Philippines, Australia, Trobland Islands,
Admlrality Islands, Srl Lanka anfl caasts of-India
including Andaans.

Uthg; qa§g;§g;§ exgglneda Z51 10. 1190/2 (112.0 mm SL)
Madran, A.S.K.menon Coll.

Tgéiggggg Linnaeus, 1758

Qggggg Ll=-maaua, 1758: 15.
\

59¢ tg gpeggeg

Q. 13-14; A. lu-12; P. 22; dorsal and anal
rounded; back, sides and caudal with large black blotchas ..¢
01000000000000;  m (dauilton-Buchanan).

J. la; A. 3; P. 17-18; dorsal and anal high ad
angular; aides black enclosing irregular white spots;
caudal with white spots forming transverse bands and basal
black lateral streak ............. Teggggdgn leggardgg Day.

§;_\_|_v_!_;Q_§_l_l_._;§ Erlunllton-Buchanan, 1822
P te 54la Q1

fluvigglllg E-ianllton-ciuchanan, 1622: 6; sunrher,
187113: 299; day, 1878: 707.
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Qgggggggg iluviatilig mare, 1955: 282.
Totrg dgn fluviatglig Soaufort and ikiggo, 1962: 395.

Doggtlgtlgni 5-sued on 7 awocimono ranging in the sizeIUD   III! TL)c
Fig figgga 0. 13-14; A, 1Q-12!; P. 212; C, 10,

dody measurements in percent of standard length:

groateot body depth 39.47-46.15 (221 an 44.24); head length
36.18-36.75 (M an 36450); snout to D fin origin 69.34-73.66

(ll == 72.012); snout to A fin origin 71.79-72.63 (M I
72.28); shout to pectoral fin origin 37.18-39.73 (._-1 n
38.35); baoo u fin ll.57-44.95 (Li. an l3.25); ban A fin
lU-00-11.16 (.21 an 10.47); D fin height 14.73-l7-U9 (‘.1 an

16.50); A fin height 16.58-19.65 (.1: a 17.80); pectoral
fin length 13.56-16.23 (M a 15.06); least depth of caudal
peduncle 15.511-17.09 (=11 -= 15.95).

In percent of head length: snout length 39.13-44.80
(M n 41.80); orbit dlmwetet 20-73-24.63 (ma n 21.57); least
Width Of 1-l"ltII'OrbitB1 QPQQQ  (M I

Body globular, caudal region compressed. Eyo in
level wlth mouth. Interarbital space flat. A ai11_;le
nostril on each aide, two oval flops in a stem. 1.1111
rokero nearly rudimentary, 9-lo on first arch. she upooz
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lateral line arched, reaching to caudal fln bane. Lower
lateral llne visible from vertical above vent to caudcl
peduncle. dorsal and cal fins rounded. Caudal fln
truncate.

§p_§._gg_g_a Lndistlnct spines on pusterior part of the head
on back and aides. Vbr; distinct spines on belly.

Qglgggl firownish-black abuve, yellowish-white below;
\

Back, sides cf the body, abdomen and caudal fln with very
conspicuous large black blotchea. uthor flna yellowlah.

Qlstggbgtlgnm Phlllpnlnea, Malay Peninsula, Slam, Burma,
8:1 Lenka an; coasts of India including Andamanc

"tn r .a;e .lne : Z3£A1o. 2704 (94.0 mm SL)
i1"¢ladI'aQQ 2:0 J8

\

12.2% lszceziu Dav. 18711
P1829

H  D910 13793 705'
§£g3Q;gQ_leQg§rdg§ munro, 1955: 282.

ggggglgggggg Baped on 4 specimens ranging in size
~ 21!-e .

73aiJlII82aC‘  -5L (920U-1U3oU mm Tl-)0

Fgg I J. 10; A. 8; S’. 17--l'i3; C. 8.
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Body measurements expressed in percent of standard
length: greatest body depth 34.01-85.61 (man 34,58); head

length 34.ul-34.93 (m.= 34.36); snout to D fin origin
66.66-69.86 (4 a 68.67); snout to A fin origin 71.23
74.82 (flan 73.48); snout to pectoral fin origin 35.97
38.35 (M.- 37.ul); base u fin 9.52-lu.27 (m- 9.84); base
A fin 6.70-8.16 (a n 7.23); 0 fin height 19.72-20.73 (m=n
2u.lu); A fin height 17.80-18.36 (m.n 18.35); pectoral fin
length 13.60-15.06 (A1: 14.43); least death of caudal

peduncle l3r69-14.28 (A.- 14.01).

In percent of head length: snout length 42.85-45.09
(A -43.2l); orbit diameter 25.49-30.35 (A»- 27.74); least
width of interorbltal space 60.00-60.78 aA.= 6.49).

doey fillghtly elongated, anterlorl; cylindrical
and posteriorly compressed. Eye in level with mouth.
lnterorbital space flat. A single nostril on each side,
two (lane joined at the bfllflu Gill rakera very sail
structures, 8~9 on first gill arch. ihe upper lateral
line arched, reaching to caudal peduncle. Lower lateral
line distinct fro vertical above vent to caudal peduncle.
Dorsal and anal fins high and angular. Caudal fin truncate

ggigggg Indistinct spines on back, sides and belly.
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§g_l9_g_z;a ~;ire¢n1sh-black on back, dull unite below.

Sldet black enclosln, irregular white spots. Caudal
fln with round white spots, forming tranaverae bands.
A basal black lateral streak an caudal fin. Other flna
’§,'O11OW18h0

Qlggribqtiggz Srl Lenka and coaats of India.
I

Qgger mgteglalg gxgglngd: ZS£ la. P 237a/2 (72.0-75.u mm SL,
4 eq) %adras, ZSL, Madras C011.
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30    }‘§”'-I IKE fig A 'i?;  V   if i. F‘!  _

M10 IMTROfMCTIf:*¥

A detailed atud1*un th¢ analogy and dlatributlon
\

of Mane» in a braatuh water lake in uuntinliy
for we nr0n0:~managen»nt of nlrtl of aha lake for
vitiuuu fish cu1tu:e~pra¢t1uos and £1ahe:y d0vn!o$nlnt
programmes. The ctlauimatlan am! variation in the
salinity, tmnnlzaturo and dtuuolvu oxygen have a
direct boning on '1: he oceurrmaa and abundance of Mn

erganiamu inhabiting thu train water and marine habitat
(Snhhaaa, 197$); The autuarioo and braokilh watt:
lakes “author aonotitato a virnr unique QQGIYOQII when

the avlationohia-at the Qrgnnioms with the ovixonnont
in mare utriking than that uf any uthor babltlt uvinq
to the ahyoiolaqical requirements of ootuarlaa 0:qan1&ma
to git thomanlvea ndantad to the widaiy fluctuating
nhyaiém-ahmical faatorn Meflrding to  (19257)
brackiun nature a:@ musa1ynatu:a11y fertile becaule fincy
are providing with larqi cunnliea of nutrianta both fawn
rlvwrn and land drainage than leaaing than tn an nffieient
nutriont trap; Thtn.1n turn, ultimately roaulta in the
h-1qh%'t&t0i of bm¢Mctlv1ty,'1aM_ch it indiuatld by tho

dtvfiity of autotronha, flora and fauna.
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The uhya%¢a~uhum£ca1 prameture or nimoat all

htafikiih water lnkns anfi entuarinn 0! Infiia gr; prapazly
afiudiad um thur@ is nu af£att~made ta rnlaia €h0

fiittributisn and abundanet of filh (Inna QB th
tluatuating hvdxblaqlanl eoudittons of these habitats»
warn (1943. 19§3a¢ 1953) attontod to ralato the
distrimutimn anfi abundanae uf flnh fauna to tho
vartatianw in the salinity la uha river Hnughly,
Jhlnqraa and Mntara$aa%€1@6?) mud: n @:on¢aa1 for 0

daiai10d%ltudv at tha temurnture anfl talinity dictrbn
batten with tha availability and abunflanan of fish fauna
in thn aiffarant ueatura at fihixka lkkfln Based on the
dtitoraat nhyulnw-cnmmieal and mialagteal eonaltlunl
nrvailinq in fine nonqhlywmutlah ¢0tuar1no avotam,
Gflnaiakriahnan (1971) fiividad thm entire estuary intfi
5 zones» Fhe féahaa inhabiting each zena ind its
neat nfimiofi af 6¢€u3§&flfl% warn anumaratd and ha

cenaludod that the umxina sans 0! the oatuarv ha: 0
rich and divatiifiud fiish fauna wniah cantribatea much
to the Qzoharv reaoureoa at aha extant?‘ vilwwtwura fiafi
(1@?6) tecataad 1v: sanctum at nn~e1upau1d filhul Irv:
findavarz estuary er which 1&3 axa euryhaline, 55 aneainu
are marina rad 34 aneatwo belonging tn trash uut¢:¢
xabhana (1976) atudiwd the affect at nhysiea-ehwmical
rackets 0 fiha hrandinq and feeding habits at
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in ‘Mi 1¢I=~- T1*1*~M%%w~
~Mn attempt to uarralnto tha uanuainq hiatus? 5!‘

14“,  with  prevailing waloqaul emanation:
in Quanta aatuary wan mas by Kazan ana $amuo1 (19811).

mutailod lnwatigatmna on the ptwn§Wco-an-amcal

nlrmntora at the vommmd lake have made by a an-in
%of wuztdrs (&a1akri@hnan¢ 1¢57; Gaorqo and Eartha, lQ$3;

§uuuu:i mm and Jayarmm, W63; zzimcziwan, 196?; Quin
and flan£mtham 1969; Jammie, 1971; ‘Mlle:-ohauu, 1973;
fihynanma and anlakxishaan, 1973; Enlatriahnaa and

$hyn;ma, 19‘I6)¢ Mat of than ammo an use whinin
chcmlnl nazmatan of the lake an acmflmd to the
mrtmm anew: at Mm lake aw an not cave: ‘the emtitl
siren fimmovu, no 12% mm ha been made so fa: to
the unusual and qeaqraphical distrihutian any abundanca
0! fish tuna with tha fluctuatina hydro1q1e@1 conditiena
of the entire lat» uvstam. Haahnkr1anann,g;Mg}, (1982,
in mxenuiwmadn a eamnrahmnaive study en thu Quanunal anu

goqranhicnl diitrihutian of the nrawn ana crab Iunaurcoa
in rwlatia~ tn the fluctuating hyfixnqranical tuaturac
at this entlrw lake ayltom~0ur1nq the prevmontoln varied;
Tha rnnexts fin tha diufifibuttnn and mbflnfian¢! Bf finbni

at vmmnad lake am cenfinefi to very in mmra (Nuay,
1950; fiaorga, 196%; %agbu, 19735 Quin, 19?4; Kurufl and
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smuol, 1980:; ween, wan, xmu. wane). mam tn»
phyalwnwehmmical nranetnra af the monium exert a direct
influcnao Q the diltributlon and mhflfiifl¢fl If fidhht of
tbs Iaka, the esoxint ctudy~waI fla0rtlk0n to bring $0
light tho nature and nutter» uf £fahAd1|tr1but1un an¢
their abundance in ralation to the fluctuating hydren
gr&nhioa1 eanalttuna of tha lwkta

The vumbanad lake supports 0 lflcrativw f1lhIIYg
fiance divtrgified fishing mnthol and dnvzeoo It!»
adoutad by the fllhflwan for axnluiting tha variant
types ai finhorias :enoruea¢> They urn variously
deaiqefl tn suit tnw lflal ¢0nd1t1ana afl the fithanp
fiflnm of thaw arm ?UIY ooltctivo for a particular lfilfliil
but moat of the gear: awn deulqnad tar multlimiciql
fiiifihfily flifforant tiahinq geasi uf the £18110
bnakwwteru ware auacrihad by Hurnail (1925. 1938; 1956);

filnikfiar (1937), fioninath (19%3) and fihattv (1965}¢
aft: $hoaty*n nrmliminary report, thnro wan nalfihil
any subsnquont work on fiahinw mnthods of Vmbinld lake,
nor any attumnt maun to alalsify tbs genre and {tubing
devious. % ewmalete énacrintian af the gears and
fishing anthem is omittnd cinun moat of than unra
énuerlbad in aarller reuorta¢ The goats flpizliinq in
diftnrnnt sectors of tha laka are discussed and the



naturn of the watch Qfimnflaitlfin in also lntarnaratoda

3.1.. MATE“-L.1AI. $|‘:"‘.n§_-_';l.'~|.:'.l rmwfi

Tho mnthads adntod tar nwitut ltwdy wart
flmiitr M that of Euzim and fiimrci (1*?*fi3a)q Pflrtnlghtly
uzulafl aura math! in tha “tuna:-lac? raglan anti Math}?
crutcnu wra aanduatnd {rum A1lown¢y ta Thuruthlawuram

in E4?‘ $wltta ftam Ga-who: 197$ t0Septembe1'.19aO.

Finn numslinq survnyn wrc eoaductua {ram vatiai Erna:
Q! fishing gears wltw nnnuial ounhaots llld on canal»:
dlvvliltv; catch cflmnfllltiun and narcontaqe~cvmmou1t1on
af infiividfltl ‘§'¢iQIl Fiahwn wort idcntlflod unto
annulus level (as alscuauad in aaattu 2) and the 910:0
if colinatian, timn 0! ¢o11a¢t1on etc. ware reorfiado
The crlre rvuertn alao ineludn the tidu level, tvnc of
fishing qua: uaad, aquatic maerovwqutation ans habitat
of Lndiviaual lnaciea of fiahea. The dlficzant tyne: at
fiuhinq gaaro wqra mummified with twoalal attnnticn givun
tn gen: numalfientien, math nine ana ma%ox1a1a uoad fox

uonatlflfitian, mom» aruzi timu M oaaratmn, aw»
tmmni than  ma newer unwed,

The ntaynieoahmieal mmaazetmrn mm ntumnd aimq

with tsha ah aamnllng {mm tha  ftxod aizatiml
(Plats 1) in tha lhkflu fiurface wwtur Jamaica ware
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Gfilllfitfifi uatna a ulaatic uuatat anfi tam bnttumwuatur
aamiar Kfihawiyan, £963) wan uaed fur anllacting bntwam
water 0amn1ae¢ The dawn was n0tle0d.uuinq the plummet

and string. Erfaca anfi button wntnr zammnraturoc WDIO
mmaaurmd an thw swat with an exuinary uwntlqrudo
tharmumatoru fiuxfaae and h¢t%uu watt: aamslam ware

®o1iactoa fer analvaia of oxyqan anu salinity: Thw
ailllwed oxygen was mntnrminafi wy the %1ni1lI"%OGha%qu0¢

($t:1cm1@n¢ an, “aramna, I96)» The 1a11nlty‘wla
aatlmatnd by the Mont Knudsen method (fiarnau, 19fi9)u

%noe an the aaiinamy chaxactariatieu, tidal
roqimon an¢<natur@ af fish fauna, thu vbmbanad Into
avutam hat been dividaa into thew: suetoru V110 narthnrn
neuter (auationa 1 ta 12), antral nectar (otatiano 13
to 1?) ans southern auuto: (@tat1ana 18 uu we) (filatw i3.

3~3#.§l£H£&i~lwfi~i&lfiMl£Lfl@.

aw» I
Hydrm;;m~m~&uatl cmdiuana at tau» antu:~a:1m nuts»

doaana an mha intoructinn ef the nae and frenhnutur. aha
Qua uutar duminatina th@ nyutu in luwmnx and trash wififil
during wenasan¢ Qnssanal nattirn uauld be Illa in tha
wurintians of aiffureni hydrugranhifial n&tauatlrl¢: Halt
(1965) dintiaquiahem thrma wot; dofinoa season: dntnq
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his ituaiac in flocnin bfi6kUUtIIIp via» 9r¢~nnnnon
(F¢bwa:w to kw) . nonwen (*mm to mpmmuu) ma

@00t~mnn000n (fi¢tmbwr to Jauarv), which was nanntod

by vlrieuq .1at0rwaArkn-:0 (9111:!  19%| M1101,
1978)‘ aqua on the stnfly of the various nh7I1¢¢~aham1:aI
utrummtorn uf tha vbmbanad lake, the aaove “W11 dtfinod

Juneau! ware faund to be quit¢ suitable ana bane: adopted
in the nxaannt work»

3¢#¢£¢ ljgmgigggggp Mnnthlv mean valuas 0% she muslin:
and b0ttum"nut0: temwaratusea are rtfiratntnd in ?1nta5$¢
In bath y@axn tha tamnrntuzn dtatributian was fflflfld €l
ma are ax lacs ef a similar nattnrnn % azuady and
utuup lnnroaia in twmmarature was nnttead from Fubruary
tn kprilg an» maximum tamanrntura during 197B~W§ wan

xnnardad in #ur¢h ($3¢69C) and in 1979~BQ was in hurl!

(33u4°E)¢ Fran Jana uwarae the twmnrataxa began to
daeronae flue ta tho anlat of the aouthwaatvmnnnunng the
lowct temma&atur¢ (a%¢8°C) was raaordod an fiugnst in

bath yearn; In fiaptmmbar a llight lnernnnw in tflnfltrlture
values Wizn natieod nut in fictahar, aqaxn it wan fond tn
be declining» Pram Hbvmmber onwards thw tnmnirpturn Hi!

fauafi to he incrwaalng qzadually in the ontirw ltfilg

Thw variation in tamwaravura valuéu far tha entiru
ntriud at invwltiqation raflncts tha untant of alinntit



ivarlotionni, The flue mus.“ at tmmrnturo in aftutm
mainly dun ta the aeuthwast mean. A bimdal Wm at
umuwatuu flflflillltibfl was wbontvcé an reported by
pmvimn mrkcrt (Harman Q3, 31¢, 1973; ‘M1101, 1978)
in tm um am» In amoral, maxing the mat?-umflfin
uawn there was a mama! iaureuo in tmmxatvzfl in tho
anti“ area. High tmmratum wan rm»-walnut during the
sea sen an~::%@ chum an a nrogreniw Maren:
ta tmmramza from Fubmary ta #apr11é¢ the tlnalratun
value: mm found ta be falling dam vi tn the mat of
thu amt!»-wut mnwem $:%1¢nlwranarayna and imam (1969)
stated that the inflflfl -0! fresh water into em utauino
system in nut tho mole fact»: in bringing  the wutu
tnmuqratuzm but the intmolnn of a tangua af mid water
from ma nrabiaa an may alum be a uimnifiuant tartan

Mwmélng he ammzrmm amt Jayarmm um).
tmarslon M and ummllnd unto!‘ from the Arabian an
my aim remit in thn dnernno in the tmmruunn of
the estuary during tha muaaofln nwasnnn

31‘-Q-2;  The messthiy mun value» of um cerium and
batmwn wnts?x~ mlinitv is xaaraaanted in mate fifiu aaliaity
flflawatimrl were var? lignifie-an-st in all Matisse» Fem
February to ,§mru, tho iallnity distribution in mat ant!
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af tha lake anfliars tn bu vary atabla and tho invasion
0! nun wmanr wan notxcaablo in all statianta Yho
h1g*¢at salinity values ($3¢6B and 33Q$2#0)'II£§
tllfirfild in April tram ttmtiun Nhqi in 19?Bw*?9 ané
lwva-1am :oauativa1v¢ abrunt change: in lalinity vulva:
unto found in tho native arms with thi onnit Of tho
I0flthflDtt‘mRIOflfl; the salinity values visa found in bu
filling down ta GQIMQ in sane at tho otutiani uring
&u1v and Auquot» A u11~ht infitnali was aoticua in
fiuatmmbnt and again it fill fawn ta be dnatameinq in
fietuwnr due tn the inaraane or ra1nflll¢ The salinity
values ~r@aua1!y increased tram fiovwmhur ta January

nvuathough thntu nxittod a lat of instability durinq
thlli mmnfihln

The salinity was tha most fluetuating narmnotm:

in tho Kilt: Thm har1z¢nt&1 fiiltrlhutinn of aallaity up!
llqnififimntly influancad by tha ftfilh water aiuchargnu fru
tha lajuininq i1UO£lg eafiaeially aawiaq tma lflflthllll
manuonn nausea, tifial action tram the can and tn» rat: 0!
the umxinq gwo¢aan¢ High laline canditiuna Qifild an
uubaaxvwd near the are natty at Buanla and Anhcntado ana tho
vaxaau was fauna to bu gzadually doarnnalng tnwardl the
intnrter. The lallnity of tho nnrthnn c¢¢tor wua
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zniattvuty niqhax than the central and southern contort
at tha take» ‘mm high ualimty arovalant In tbs
mum:-‘ is chm "ta the lnmnct er! hexane want! catering
thsquqh the mrcnmal passages at mania and -¢~ahnlod¢¢
In gins:-ml; tlm an lmty values nun found tn he
znaremimg ntemily Irma Fhwmber ta tha micmle at May,
and  the ma ef "av, Mira was 0 imady dcellm dun M
mast at ‘oaaatmu-1 aim Hwnvex, the salinity
values um not mach um: 4.63;.‘ in wean Math out of
Thnmirmkkm mm to the chutney an 0! the ma wring
{M nttflmfln-U008 D¢;‘£‘10<5\I»0

80*’-H3; 2 iflnnthly moan value: 0! the
dillfllvld oxygen 01' azrriaaa and hottm unto: are doaiatad
in Mata 97¢ Tim highest unyqm valuaa (sum ml./1) wan
zfittrdsd {rm atutinn !'-30; 19 in Jana dms tag 3.9713-*‘79

arm in maguat (5..er;+ ml/1) frm afinat.-ma Mo;  durmm

!9‘N~'8€1¢ The lowest ammo» valuaa wow mean-sad» from

utatien **!0»!’> in both year! (1.36 amt 1¢®1~m1/1). In

qamzml, lomr -Owfygmn va luau were meorciad dummy the

m:0~mon-noun mriodas and hit?-hi!’ values were "mm in the

season: flu fluctuatleu at enyqen values during
the M011:--mmoon snawn was rather 3.na1gn&!iMat.,

3,3, 3,1,. film), mridat 3; 41,. (1913) and
H1311  (IWI5) remrted high daemon value: durimw
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the mannoon 98:10: {mum tha ammo a:@a¢ Aacordlaq ta

ilk!-in 3,1 flu {1969)%, we of the :a%r:-obabil masena for
high ezummtmtioa at dissolvad awqen amtmt in um

0

atwy emu dating: mmtfim auzziudu ml? ha tbs him urinary
uweduetian encurrina in th@ aurfnco layers during the are
maxim. §@u.x-a (mm) mmrtod sun the m:ygcn- awswntrub
tioa at the battum~uut0:Q of $0¢hin warmnuth nhawod a

daalinu during tn» mmnuwum semen which may be due Q0 the

dtcamnositian of urqaia mutt: and thw influx oi told
can wnts: tram an; uuwmllad area‘

W1: 1
An uttnmnt was mode ta claaeifv thn flaking Quaxs,

¢h£¢h ttfi used in tha Vemhanad lake into majnw groan!»
,<i;1nth film methwa M’ umY“=*at1M am"; the data!!! 0!

¢on0t:uct1en wa@@ taken intm aanaimaratiefl lihinaran and

flatarajan, £969; Kriohnamurthy ana flrnhhakara flea, 1976)
fa: thair c1auaifie&fi%mn¢ Thu aritarion nmnloyad for the

hlaialfieation uf mach major class lnta mubvctatiea ara
mainly h&I0d an the ditteroncea nntoad an the goat
an0i1f1aat1an: amen as length, width; mush u1:a,%aatnzia1t
used: ami the made uf envmtimu It ma ohlirvaé that
diffaz-mt tamiaelaqms are mum for tha uam tyne cf
gaara in aitfarent aeezerm of aha lake. Thu eifrurant
at fishing Q0&;'$;‘8 at  take arms lncludid in
TQM: 2' Thria major eaxeqmuial at mtmda emstuuu
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the fishing oparattonu in the lane van» (1) nut fishing
(2) lino fishing (3) niiacllanoul mnthoda. Pawn major
#100001 of filhing gnaw: are secure: in the late viz»
drag nail; mg nan, 9111 mu; fixed (Italic) alt! and
taut not!» Thu z1n¢¢ at line fishing Iran observed v1:¢,
hand lino and lung lino bath of whisk urn hcttmd hair;
The nlmelllnwfla methods ineluda mainly  Making,
chanqala Amyikkal or nachll lmi trap tithing:

tho drag MN; %"attukmn1 Walt;  val:
and Mara vain urn mctomlvoly Mad in the north!!!» and
antral actors of tbs time The Quotation of tfiatm-flaunt
vain wau- msnirwd in the proulmi ty of ma Quanta hmhufll

nan. Tim an-in eatam.-%s Qmmand of ’M11n£l;  Ill» I
fiortlda, {list fishes, 5i1V‘OI"*bQ111&I and aslglnidap ‘I'M

Thu-nth: vale was emmlo’yod for aatahiaq aanluaivoly
. and was mainly apusatnd in the nortmm and the
northern half cf the flaatxai sector» The stun: listed
drag. nets viz‘ '=Ph;r.*£a vale, ?»*ai-mu vala, Ham vain and

mm vain. an found to be frequently spouting in the»
antral ami ammwm mctara. we min catches of tmao
gear: wq_1~¢ fiiumidn, mbunidu, Cat run“. ficiamida,
Hltnhomia, Gamidi arm Btahlidu

l1l";l*'!-R tyne of hag not um: found to be used in
ma Axhootodo mouth of th u lake during Fe»bmarr~Ap:£ 1;
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This net is similar in donin, aunutruetiun and oaoration
ta thus:-of an uttar trial; Th: main aatahoo aannlod of
Flamwhaadg, Flat f%ah@l»§!]gfig[fl[,lfl#w eta:

The oncrntiflfl at a&$£0wcnt typ¢a of gill net: in
the laia in vry'¢ammon during arw Iflfl nontwmanaoon
cannons; £0021 vain una Kathi will #020 mainly employed
in the-nothara half at neutral na¢t¢r and tho catches
Qanzy irmlufiu an mama, c1:m1¢¢, cm-14:1» and

§§@3iggmg,nuu¢ fiahutku val: 10 one at the ceumunaat typo
of 9&1! auto, which 10 f:0quant1y*u|od in tha nu:Qhn:n and
central oeatozn of can lat: during amuwnonsuun amazon»

The aatnhaa natlcnd aura fiiupnida, finq:au11aa¢ $¢&an1da,
fiu:r16s| mbacoidn, Qat fishes. fioln, fiilwuwwbellieo and

§g§§ggg5g_aan» The finerntiun of Karine! vain 10 ltrietly
canflnad in the %uuthaxn neat aqtan a! aotharu ooazor
Q! tha lake» Thin fimar is dnaigned tar eatnh1nq=§flqigfluu[
mm is ammwa th.r9lIg!wr:t cm yuan In
additiun tn ”UfiI1Ifi9tg fiat riches, luaair ¢arun,Jgg@@ggyg$113»  $Mnv
@0XlYn\@@ wire fauna ta be nwtlwnt in tha aatahacq Hurnsu

val: in donigned only fa; catching fillfiubnakn and Bolunidc
find in oxtunstvuiy used in the aouaharn mast region of
fientral aeatar.
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mains“ 61;: new mu  to be wry  an
the northmm nectar and emmms 1n the bamautho of t"4eM.u

am finhocitodog The aatchon wart -I#u11M(o,‘_ mm;
Clumidn, Eat tunes, fiarangids,  cm, and
fiaiaanmng mum smla is nmunt in the rwrthom and
eemral loétom of tha late  thuv curate wring
lbb tide mfizio-do. mmnniaa. ilnqtaulidl, $.11vO!~b@11i.aa,
§>‘=;e1s, Flntflvfilh-aa, ‘toad {toms nth cmznituw tho catches,

mat note am ammatvelv wad in than northern
nectar and tam uoutmarmst region of umtham sonar» The
bulk of the autumn from the northern unto: was tmmud
of wallets, Cmmida, iétlwn-Milton, Flat-heads, Siam!
uhitima, mama», fitiqzumda, ‘mm tuna: and Lutjmidn

‘I'M Rana 11:10 with heat val emnloyed in almost all
actors ef  mm. P‘:-om the marinara and Mam-:11 actors,
the main numb“ warn

and  em~r1sa<.1 ma butt M‘ tho catches
{rum the oaut%'=.em meta“  line with halted beak:
ware mfllovw for fithllh-<1? mm giant huh water nwavmi and
nab!»
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3» M *
Yb: Vmnbanad lain nyutnn has all the ahaxncturintieu

of a tvmlfial tznaieal estuary an dinaulnod wy no may
nrewzoun wm-;haru (minim   1969;  3,3 Q,”
1971). rm ulalnficntion mum by gummy £1914) far
estuarina organisms hasefi on that: nalinitw tularnnco it
found to he au1tam1¢ for elaiuzfying tha fish»! af the
Vembanid late; Qficerdtng in mazuatv (197%), thu utudy
on the diltrflbutifin and ahndanne at fish fnuha in an
attuaxine Ivltbm is laaqalw a stay an the effoeta of
salinity on fiahelq Th!-diflttifiufiiufi mi fith in In
entuary may eizan aanwax ltnkad in the nattnwn at salinity
diutribtxun since all tha nhyniunwenmmzcal uné bialogleal
factnru luau as chawg§'ln unuuific gravity at wag wliitp
tmmu0raturw¢ awvqan aentant, road etc; may no directly or
indirectly linkufi tn salinity, mflfi the dintxifiution of liih
in rwintian to salinity may ramreuant the nnfi result af 0
tang chain sf &@Bfi0n0$Iu

The fifleurranca, naanon anfl Qraqueuy of tag filhan
0! the Vbnhanad late arm Iummarxaud in fable 3‘ fifitfcrent
tarminolnglaa av» uanfi ifiuumuaaan, 1973), based on the
aeeurraaoa of fithwt Ya the Inks. Fishas which are
unaorqutng :a~u1ar a1g:@tiun0 fawn thm amjetning was at
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rivarn its d¢a1gnatndian*'m&qrantn‘¢ Baum 0 fine liahoc

entur the like aaeidnntly and they are howled as
'vIqr0nta'¢ Thorn lilh lflfiflilo uhiwh can unrunnlally
amount in tun lain urn turned as ':oa1daata', of which
unit at than coast tutu the stack of pcznannat late linhnry
RG00-H2106; TM‘fmquamy' at {luau in tha Ink: 10 given
mainly baaad on their auintsvu ahunaanae in tha eatthon

in tun qivun umnthnq) 0! the 139 cocaine of fishes
zmmrtod frm the lake, 495 lihlfiiu (32%?-'5) Gm bl
ahaznatorisad aa_re11u¢n%l¢ 6! nnaclaa (45,945) unnqrtako
run!» migrations to tho lain from the Samba:-a.~ am: 0!
the Qua, 9 snoaiea (6,4?%) nevi migration: item the
aéjaining rivnrn, 17 saunas: (xapaawl tutor the like
only nna1¢ont1y aithor tram the sun or {rum the xtvnrtn
42 spacial uf tinhau warn {wand wa ha c0mm0It1n11y*¥
important‘

Tim fish“ urhiah inhabit thi éfl’l"OIlIl\ Intern of
tha lake art zlnuaifiea neaupdinw to the ¢1all1fi¢nt1an by
(1974) 0»
7305010   15¢ 19 and 39)

Th!!! are mainly ftunh water daisies; salt of
whxch art cannula af taluratlng a ua1:n1ty=un&a 5!; »
Yho fresh flats: lmflfilal at faunas warn not feud to be
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itfliilnq the salinity barriar and nfinetrate the middlo
and coastal rnaahas at the estuary duaiaq awn ad
nustwmonaoon aaaaonap fixing tha maaoon aaaaona, the
autism 1Qke ayatam will havm nuarly fresh water and
inane allguhalina tithes fond ta ha lnhabitinm nearly
all the mta%&ona evanthouqh flair abudanco ii vary unlit:
The salinity valuaa at fine atatlen Mna¢ 16,19 anfi 26 worn
not tuunfi to be Qnnoediuq 3.5%. and mflit fif thin tr!
0mm@nat inhabitant: of thaws leaalitleau

lo
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Aimuat all frelh water tubes listed Mn
the vambanm lake mm nwrtad fx-em the variant that
lYI‘M9I of filuntml Ynvam:~m:a Hahn, 3.936; worn and Law,

W41; $11», 194%‘).  it my be ntilmawd that than
<£1um;si lifl¢i§Ifl'.nkfl zmqular migramem  tho
wgio»n M the Vambannd I-BB9 ta the adjoining rival via
mm 8121511 Mhmuoll, As rztvon in mm» 3 I051-Me M time

fteah wail!’ awaits wnm nuticsed ml? vary acaxdmtly
fzom the lame anal homo it may M noted  tmmxe fishes
cmnot ha included in the list M re:m!%ar migratory :1 mas.

Q! the 22 aneczoa Maud muse: 01 zgnhalino fishes,
6 uncles are wmwraially itnmrtmtu Amwg aha luau’
name   and   were rams! to km
abundantly meant {mm fietemr tn ma.-ch. L,»
sunmrtu a med Mama from August ta iiafimabor. 11-w
oewtmnw at 3;; V was noticed in mdwate numburl
in almost all monwan   nunnorta a fishery in mun
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oliqulmnno non: and seem M. be mdmlc to this region
nan than in no muuvn remrt (rm own: 988%! M
India or warldq 51.   was a\mnVab1o in
zmzwa mmkwn du:;1n<r's almst all the month“3&2‘ I

I'M“ fialwza an tam aituulao on-qualms which
no  tmmsolvua ta teluntu a aid: rang: of
naliaxty f2..u¢tua1:£oaa» TM: grams at fin!-ma rally
await!-tutu the major atoflz of mrmmmt lllmttinc
!A£cM=w ruoumoa and um xsmaemr. thmughout the your in
all an nantnrs er tbs into;

Baud an their mom-mhacal aimarthuzim mutton
in the Into, two? mu alnuflod into tam elutinat
GIQIQQI1-Q6;W *

Thole groans an extremal? tolummt ta wide
aalinitv fluamatmna fsmm trauma to 33,B¢~:. amfi hm”
QM? am vary mil Anna-mt all I'9¢3iun$ from mo mrinb ta
mo from waters Burma; flaring tho am--Manama uncut,
mat of them  remrawad from amaot all the station:
in mofllratc nummru, but durlm mrmmn semen: thaw WQIG
Ml Qbflfifififlfia



52%

" \v‘i‘ M 3‘. :1“ 1*! z13*45
fiw fiuwuwmaaumuzsuaaun9
9* _§l2llRi2&£W£2UHfiHl

IQ: §i§§E$uHfil~§§$fii£fl¥hl

(5) ‘»¢1wi ;@1@3;»“1» ¢~{ *1 .~ @A;“;¢ ~

TM,a is anuthor well cmfinod gram!» of rmmm
‘mama, whom» mmrmial ciiutributtm to rather cmfinad
ta Mqh saline areas of t*~»e lake; zisuunq the monmtn and
th@ peavwmmnaoan a@aienl. tn» eacurraeo of these tlahan
wnra almost limited to the math anfi lawer raa¢h¢a of the
altuqry¢ Haring; {aha !!§:e~emnI00n 8@~ilII¢fi than fiaiwa
eollectad fawn all ntataons u! thw late axcapt a,:a,1@ and
Qfia
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v 1'  .41 * aw p.m"  x
lflfifll1Q
3; .2§l$HfiE§NIUWllflififlflfiflufilMQ»@7MQ-‘
114 ¥§1lfiWfi£L~§wNWHEHUl12-um
11~mmw~mWwaaa
W  <~W*1M 4~'~'~=1=163 I

This zuna in athwswiia xarmad ax *trann1t&cn tent‘
whexu tha mining uh at fresh water with baa watar i&kGI
pine!‘ Tha fishes inhahitlng this aana aze true brawtinh
water far@a¢ Thv salinity fiuetuation in twis meme is
rnpertad afi Qvfififlq (%nLuaky, £@74)¢ This qteun of fiahas
can withltana wfifia fluctuatians in salinity but thwit
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0ncuIInn¢c~uu:l not nuticud in tn» math and can tour
gauche: at flaw 0atuary~dux1ng the nwvwmaunon aua|on¢

Tho aonuttatia or taunt fishos into the clzqohaltnn swan
10 uftln rnwardaa auring tn» are-munnoan suntan» Thu
relativi lbuadanao of than: fiaham wira high in tha
flflflwmfinlfiflfl aoaaana, but durinq fiho mancann coaaa they

use reduced znha traaebu

.; 2 -.».--M  ? 1'. 3-    _ .:= * 2 1 # i - :1In .2- (ad3*4- <11-I5- iii»)6~7
5' ¢§§!I£££h££!l.Simfiflfifiillkl% ¢W}11.

=M%¢lt oi the true Iltnnrina imfiaiaa wh1¢h inhabit
all mu» suatusu ef the lake are cowuruially inmortant
alnee thnit ¢um1nan¢c~t0 abanrved in the caifihal

thrnéhaut thu ffiitq The xelttiva abunaaacu 0! thlc
Qrue Qttuarina nmasies tnhabitlnfi different oaetta at tha
lake ha: a ¢£re¢t ralatienihin with the nr@va&11ng



525

aalinityg A written! evaluatiun an tau oocurrunae and
ahundanaa of taeae fishes in tha lain lhfiID that tha
dxtfnwont iflluiea flouriuhd in the ditfuront aoctnrn
Ant the lake in the unociiia nausea an shun be1aw¢

1,  inhabits all the mm: thmughout tbs var
evcathuuqh shalt ocauttunafl in the eauthorn locum: of the
lake £0 rather n»rud1c@ 1&1: nnoeioa wmm fhund in be the

any ascminmt amulet wx*1.ng August 1:0 Movtmbtr in all
rectors of the take ana hanaa the hulk of en» antchoa iron

aha talc wan Qumnaned of 1@‘gggg§ggg,du:1ng the ahovn

Mrifidla fiv and Q;  animate the
qoaro from tho nnrthern sector during the awn and

mat-'-mmem “nun-0»  ms nu-lzicod as mo moat
thravinq tuaclaa in thn mouth anfl lawn: reaches at tha
oetuazv from fietnnnr in Maw. The fiuhoa ranging from
um  mm vary uommfin duzinq thin muted;
The aomlnmca of fie;  mm-I netuod at mama bamuuth
urn during the  sauna. 2'
konfltitutis 0 thriving fismry in thza umstnam mate: and
the aauthcmmat urn: at central aaato: drznq the cntlra
yuarp Tha main fishery in thasi tnctura are nun dnnandant
an tha avlilanilitv and ahuaaneu o£‘§,¢;g;g;gg;;;,
Q; mg“; wax amnaaatly noticed from Quanta an well» an
Mmctodo bumwah nun cim: 1m: eiurmmmor M February; The

MQHHMQQ 9!  gig“. was noticed in mo=;f0rate nammra



from QM mrtha»m water, but big slam mm aura “way:
rewarded from the aoutmtn mm: in Um ted nmmnru

Q,  no fauna; he kw meant in all actors of
the late mum all the  ma M. really constitute:
a ulnar ft mar? in am wuthcm unto: fmm Jma ta
Navmbctg

thb 14 Uncles 0*!’ Hahn! likltnd  than
fiche: which inhabit high mum imam; 6 an cfil-‘Q1111?
wry lmpurtlnt-u ‘lbw maximna av$11}.lb.lHt7 0-f
In noticed {Na mvmmzz to Marsh new me mouth am} loam:

ruchaa 0! Mm aatmrina regions of Boehin ma ral!wliede¢

I» mvmuwfit m|im=M~¢1w¢~ 1
thtivlnq Hana:-7 in the nroximity of Gochia md Alhukodo
mzmuthl during fiebtmmr ta Fabmawu fly  and
animated rareéminmatlxy in the anthem new:
at the lake ¢iuz~1,n¢::¢ flucm&:m%r we march. TM oawrranca and

=@w-am» M 2-  L» M
Q.  mm miatiwly mom in the anthem nectar
than in the awe: cactus of tha lain.

11 Uneaios sf tvniaai brackish watux tichao arc
ream-aw Irma tha Isnlae, of which '5 amcim an mm:-wzaially

tmmrtantq Is emuututu an mwrtant t'2.nh0-5.9
in am mutmm half at the central. mate: and uauthazn
tetfiar of tha taken ‘flu uwurrance of this omvflioo an
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n¢t1uad in 011 manta: in moaurata nubosa, thc maximum

lanaing wan ro¢erdad tram auguat ta February, The

M¢u:ramoV and abundlamze of  (fig) in the
lake ml :~mo:rtn-4 by Kama am! $uma1 (19%);

@@ (54,)  alum winced similar wands in
d£ctr1hu.t1an pattern ea that of  (:1-J
tbs mafltnum ava11ab11ztq'wau¢not1cua frmm January £0 May

from the uothumnnnct angina of centzal avatar» fitray
aaeuzrceni Uitfi also obacrvud in tha gruximity of
Mhoetcdo barwthqt The dominanu of £4»  an

r



in tha cmtral Mata: duz'in=::; Piovlmbnr to Au:-11
when typical nzmcitsh water habitat Qmrvailn in than

ngianlp the a%va1L1abt11w of §,. was noticed
£0 ha lncraaning from ‘Mach ta Juno wmn mutt af the

Nktali t1e1d~a were wwmocwd with the {aka sitar
b.3rV0=lfl-flyu

M~3~ '
mud on Um aalinity M10:-aneu, marina flnhu

inhab-'Ht..1ng we lute are e1»a>0s5.i'ied_ into twe ¢ateq<:~.»z'1a:.

(1) ¥Eux~;MJ.ina marina» turbos

(ta) iitancnalano mwino firms

(ta) 0 The-0G an marine amulet
which enema into an maria, ma a.0m<a~ of an em my roach
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wan a Qlliatty at 5:4; 1 The ouxyhallnc marina fish-at
vary eemmw in the lake wring Mat and
canons; Moat at hm weal» mm fuumi ta be inhabiting
all the ltatiam oxalmt 6,18¢1§ and 20 during the
mere-aenacun mzim. M the and af fimtmbot than mar.-inc
£1:-mo atmfiarod in am mouth of tfie lake» am: penetrated

into the immrior mart! at the lake along with the
gmdually inaroaslm u11n:lt.y gmuuvnt. M tm 38 inane:
listed umzim this category, almost all of mm inn
0-ollnntefl from Emptmhcr tn my from all Um nation: at
the lake olmem 6,1B,19 and ii‘.

.  .- ‘    jj   . -. .,i.  ' fl N Kn l -in-; ,s‘a=f;§ _&1-»9-»94»5*5» EM71»3'9**~'1@
n.m.%.m\
12.2m.uLuL|.
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M-mmWnmflmnm
01' tm 39 98;;-y‘h.»*11¢l0  mm mama npu-tad

tram tha lake, 11 anemic: warn notiucfi an avmnotalally
Baring thu ram and mat-nmmm ,uI:~l¢d0 that
mryhaiina firm: worn roam no be aom1n%@@t1nq menu tm

cuthna of the nowthiwn anfi antral aiattm of the lakcp
Halt 0! aha auryhalina tinhau make their anpontcneo in
thu mouth aw lnwir twn¢hoa of tho a0tlr?'b7 Chi niadlo
at $nwtqmbor‘whIa unltnity shuns a alight inuznnno mitt:
the Maw rainfall aux-.mq ‘the wntmnit nunwim
thn mom-vwtreially immttmt I“-'C'¢iQOg 5;
fifiH@WHNHHH4J*1¥ fiE!&£8J Ii llflfifliflililm lb Iii!!!»

fig  5. um}, am! 3. “Q3 appeared in flu first
not at $&$'#%Qm.'k1e;z'"¢ The agmarencu at 51¢
an mtleed ernly in €;4-:.to=b0: whcra an L,  and
L, warn fwnd to  garm-omit durrrlnq 9vambir¢
fiy Aprtkwflay, moat at tween euryhalxne innate: aura
aulinufiod tram ail an» shave mentienud atatienlu

A #:1111001 evaluation of the» diutributian aataum

mt wrvhalim fishes Us the late show that some of tum
an -vary omcltm and smalunny ahumiant in cam warts of the
lake, mronthuuqh arm: <>¢¢mrrema um: nntimd {mu tho

nnttmrn and annual wctmm. Flam: at tam want man;
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won: found tn bu ummnlly abmdaat in botlliln muvau
and Atfiiimtty ruqlonl of the lain, slang with big 01:06
onecimmi M I» @515, 10 worth mmtionincp The
~wMm~»¢a-amnmua-mmm-vw
3‘ gnu; an mva:%~1ab1y in QM nonhun intern
Regular owurrmna of 1,,  Will found N ho
author aaatimd to tho rocky moan of the trmuition
sauna, wantho@:q|\ its amxmic availability  abound
tram otnu mm: or the lulu The an-cans: of Q. flflgu,
mu noticed only tries, during mun and Am-£1
firm tho Manon: 4 and ‘.5 mun ulativaiy high salinity
wn prevalent in than Otltiflnlu mood on the gathered
intarmutzon from tho flshtunn it to udnrlioed that tha
amen:-awn at Q.   in flan nroxmitv of
than utatiena mu mined only during the nut fin 7001-0
ma thov are wand 'Mr1ua Mean:-tt1'. mt than in
naithar may pmitiirn swrmtt alcmut the intraductian of
thin $900110 into the natural water: at $202110 M: 1%!
wear:-omo tram mu mu-th Indian waturn $u the prenont
ream from tlw Vemmmad lake in wry lmrtuntu The
amt diatribution at thia umalau amid not be umriorotood
{rm the aollaetiom and its acid: further invntiqutionv

W I wring W m-mm-M
acaoon, the uhynlco-thamical mrmntchn at the math
amii lam: ricchon of iiioahin and mhukeao rqgiana as-0
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wry similar ‘Bo that as’ the adjacent. 8600 $¢ tho
coach! inlhoz-a marina fishes have mgulax nu -all an
auuiduntal migration! ta the estuary; The availability
at moat M than otonahalina marine fish»: aura rnthu
confined ta ntatiann 1,2,3¢$,§,m and 1.1» They ware not
found to be nrennt in those areas when Ia1i,nity values
were lass  QM» am all M than oummotely dlunmaad
item the enmaw won afar the uncut af scat-Jawoct
mamoom ‘mo fmqumev of oaoun-mes of mot at than
atcnchalino m:*%Ai-na flame in the mwth and adjacent

arms at the estuary waro rathfl: inmradie and tiny do not
eamtawta any local Mammy.

* _ 1 M8. S K. I "‘;‘-;, .i 4.; x 2 i '* r

1*  (Ev)3*3* lfiflfl.4* Vuifiv)5* 53:3@7*$19*19*11'120
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‘@* fifllllhfllll
41¢ §lflWHHHiIllfiHfiNHNNiNHINl42¢43.

Nnbng €he #3 inaeiel of itoohaltni ftlhel
rqoxtad from the lakc, the rcqulsr 0¢6fllrl¢ll 0! tum
following sweeten wit: roeoadod fram the math and loan:
xcachon during the nrewmnnlufl aeaaon: §,_§1gflig§,
12¢  J» v X» Aflfl-1» "W" ‘W 1IA\'="¢IM'
In the local fishery renournaa at tbs lain‘ The
mmuanco of 3;, in Mala wars noticed {mm
tha mouth at the Gachtn estuary during fiarah and A9211,
The Meurrmao of otmr liutwa-"d ltnnahaline 01106181 in

tha late 10 so trragulas and aaaradic and hone: thnv can
bi connlaarad anlv as aaeeina which man be listad in the
1ahtnyo~!auna or tn» lake» Home at the lnoeies tits

Q» %&v ii» : I»  52.1»

§p»gg@ggj@@1ggg,ontor the nstuarv vury aacidontly and
thfiv arm uccoaionally Gfillfifitfifim Qthe: listed anoaiaa

undnrtake aburt an tang term migrations frm tho tnthoru
eaaatal areas into the estuary durlnw the Into arr-monaofln
IQOIQHQ
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in €ha p:oannt 0tu¢y, tho diotributiun and
abundanea oi thn fish faua or vhmanad Into Ill
corrclatnd with the nwavailinq throw important nhv0&c¢~
ehuwical nnramatora viz» tnmnornturu, lalinity and
unygcn» Thu dint: button ad abundanco 0! (‘choc in the
Vhmbanld lake in mainly de~0nd0nt on the ancvlllinq
nnvironmnntul auditions; the molt ianrtat aanq than
urn lalinlty and annual £1006: {turun and fiuuml, £9001);
Q! the hydrogramhiaai factor: a%ud1od, nalinitm II!
fuund to hm the moat fluctuating one an¢ it ha! 0 dirnt
baiting an the distribution and nbunmqnco at fishes in tho
Inks; Thn aallazty varind tram traces in manna squnn
to $3@ls@ in the orawmonuoon nausea‘ waen the onaat at

the aouthurct mnaaun the ualintty is ataunly tOflQ¢l to
txaeeu in filmfllt all otatinn div ta zn@ nauvv fluid:
which rnaults In net only fine ummlotc oltmiaatlnn of the
divUrs1tA ai laauatrine fiah fauna but ulna the Qbzuat
ruduation of thfi lntal fish lanflingn tram the lull:

1

“niikif (1®69) ttatwd that the altutrinn fauna of tho
putbuuat aoant 0! India auirara tram wartial as convict:
dlntmflatto during the suuthw®at=mn9uoun uQ£1O¢I0 A
tutu; diatruetzen of aao¢10a divorsity an nmll ll tha ttnl
'b1unwIQ 0! the other biotic factors such as nhvtonlaalln
(fififllflflthlflp 1972; Joanna and Kunjuhtiohna “$1101, 1975),

loupllnlton (ml: ma ‘fmnttn 1971; fiinm n 3;" 19714
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Huttciaa 31 £1" 1973-;   1“?7'3| $110: Ind
Qrumnwunxnn villai, 195; Madhunrotaa nan Hridna,
1975) and heathen (noon: and Kriahnan nutty, 1961;
fiillai. 1977) during the muncuon season aura clruldy
tunnrted fruu the Cachln en€uax?¢

Frvm filutumhar onward: brackish water habitat

Faun gradually unloading is lsxqr atone of the lake, :0
that Iuryhnlino marine Innate: warm fuuad tn bl lnflfllring
in thi mmuth and the town: :@achoa of the estuary; Pro
Nuvmmbar anwurda ®ha incroann in anlinity values la the
lakfi was notod as rather ataady an tho nunotratlon of
l¢a~wlir*uns extending into tau tar intarlnr raglan:
at the lake, A1¢n* with the yraduaty 1n:ruaolng‘ia11a1ty
gradient, tau fioh sne¢ios divtrlfity mun alto fflund to bl
:uun:tab1y~1nn:ua01ng in the ¢ntGhaOo‘ Pram the uraaunt
ltuay it in umr%n:r%§to0d that mavomblsr ta Fehmary is tlw
ienawn when ldefil habitat is wnvalfiflt in the laku to
remit £n% the  lamfiings of fishes; Ga cumasinen
with the firm-mancem newton, the bmaeiu divtrtlty it
lean but fairly quad eatchan wire tiaorfiud dut&nq
Wownhar ta Fchwua:y.~ silns ana flnrammsara “£1101 (1975)
rumstwd that in *J0¢h1@'~.> mzzkwmtnru, the mailman fishery

Maura during lntormwnmon maths at rsctemr to L\.p:11¢ ,
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The nwivmnntoan in dry sum the maximum salinity
in tho lsku was raeardod in nae math at Anti!‘ The unlit!
nae: of th@ lako omcent fiha liuthltn 00610! if tho lain
hweum Qlllni Ind r1Bh in Gfibmal 1110 duz1n§ thil flntlfidqy
Abuat 90#’uf tha aammon osnaxaa uncunrinq in tn: actuary
rog£l%nrQd their n@ak at abundasa during thin world

(Has 3;  1975); During the  Queen; tin
9hvn&co~¢hmm1aa1 eharactartutiaa of the Cbchln and

Ashoitodo fllflai at the lake urn wiry ltmllnr to that of
tho Qdjnctnt can nae ac nut 0! an marina ctunohalina
fiahan immmgrmtcs from the fiaaatal inlhnra urban tn:
utlllting chic hiflhly noauctivu area no ax: reading
qmm. The maximum number of marine flnhnu IOII {mind
Iran the high talinfl warts ef the into; the nuns: was
found to be ue¢rnas1ng*u1th the datltaiw in ialinitv
grad1wnta- with thn uncut at the southwnat mnnloen these
ctnnohaiiao fishes wsro Quad tn be ammtgtuting imam thc
lain;

iha nanetzazxen at mrinn ana trash mute: arganiumt
um an actuary 1; uftm a funetlm of the rate at am
¢h¢ng0n at salinity, rathar than the area me salinity at
any fin! paint (fi¢Luiky, 1§74)q Recent rwvilfil 0n the
offwct af Qalinity on marina ~nd brnehiuh water
invnrtebratcu and filhét havw bee nublishad by



"Dill! and same: (19§7)¢ fiflflf (1Q5B} and Klan: (1956).
xlnao (1966) has aumnortnd the frequently ziuortnd viii
that salinity to thy 'l00l¢gi0n! flit!!! factor‘ auntrolllng
the life of eltuarlnn annuals, Tho unumurltto of tha
triads of aha diatxtnuttnn pattnra at aifftraut Qnieiau at
ftshai in tha lake rwvlnla that thi majority 0! filh
Macias flaw twat mnrlmwn aaeurrmce during the high
anlina noriuds of tho your. Artur the mnniiiflll doclint
in divirsity and ihunaanln, étffarent ufioctei rtuordad
a :ucavnr7*dur1nq tha nnriud of ranadlv £n¢r&Gs£ng
salinity. Thin, af all the anvirunnazal factor: which
tnfluonao thl Vlmbunld lain, the unit Itgnifictnt no
nnnlarn t an tut sa11n*tw variaatwn which Ifiittb
ceaatdowahzn lnflunnuo on the tyne of wish tau: nna its
diittibtinn saw nbundannu in the Ilkfly} 9"~ . '

0! tha 13? fish I@0¢&cs daicribed in thli thfllllp
22 nno¢1oa urn iranh mate: and nlignhalini in habitat;
3 ipoaioe are true QltH0&ifi% in habitat ans 62 lnocinn
urine m.izg:.*ant8@ mung the 35 ammo: of
outunrxne fishes; 10 sanctum can inhabit almnat all
Itltinnlp lfi nannies aa inhnhit anly the high saline
mart: of aww lake $flfi the tYn1<a1 bxaakith water fish»:
is Iuuwtlotnd by 11 aneciaap‘ fit the B2 anueiol 0f;Ilr1nI
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llqrantl¢ 39 annulus arc uarynltno and 4: urn Itzictly
ntnaohaline in habitat»

kTumn0watu:t in the aunt tppartant unvirnmnntll
urinate: whiah my havw tame bearing in tut dittrtutlon
of flan tau; in tho lake» Tinnrawaru chanqua may alao
load to chanqnl in tha dlltrihutlen nmttlrn if tithe!
bath ooaoonally and mooraphicnlly, The ralatlunahin
bntnncn tha diatrlbutiun of fish Gawain: and tunnraturo
in vbry ltznam (fiikolaky, 1965)¢ The tnupratatn
dlittibutltn in 20 atatinmu in more or lat: uniform
during tho abet and aranmnuoon aonaans, A.d0crnauo um:
nfitlttd dflring the ituth Wilt Inniflfiflo The Lfifiiit
timnoraturo was Innordod in fiuguat and tho htghclt
t%:r'amz~o was during the flmflmfinlbfln warm; In qnnnral,
tuaporaturo values shuuod a vary gradual in0:0ul¢ fro tn:
n0nt~mnnne0a onwards and attainld ant vnluna in tho
nro-mansuun maths ana than a auddea fall was netleed in

July éua ta tha continuum: rainy, R61l§§W@1Y high
twmnnrafiure nwnvalent in tho lain durinw 9rm~nonlQ0n anriod

was luund ta ho advow001yAa£f0et1n¢ the total fllh landing

from the lain; Inc fluctuation at tumnnraturu in significant
from the pme—mao0n to aha mflmlbfl uoaiods and this may
probably havu sang affect in the soapunul fiiatrinttnn and
abundace of fiahaa in the lake, \aneord1nq tn ROUHIOIOII
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(1975) amino tunes we an-v tmaitivn to we-a minor
flhanqii in t@mauvatur¢¢ It mat abultvsé that thi
ltmamslina milzrlsm H their emnlitelv vmi 0-Md (rm
tlw lat-0 11-mndiat-01? afwr the mat 6! the Muthwut
mnwam TM uuadnn eihanqo in tempo-rltulz-'0 any also be I
xnamn fa: that 1:" swam diltmnarmclo

1120 ab:-um uhanqn in tmmruawo was the
minim to am aumumu hf lone -04' tho fish“ in the
take during Junwwfiflqwlt, Pianos Gab II 1} giggjjglp
I~rI~2mlntv§i~£flli&~$
Q; mug  fly aanentld in that uroxiaity 6!
coahin and Aahwnkndu bnrmauth llflll by tba enfi at Juan;
Ibw Iudflan amfl¢arannw af that! butts dmwllinq filhel in
um.» “who-a my M dwe flm tn» nhmizst <1-im:1‘0alU in the

battam  dua aw am we-av? fl.0¢¢l¢,<§,,p
was rulatively ammamnt during tm mmmmn anii mat-monmun
porieea than during tha Hwnlfims wanna»

The ¢onamtrat&on ow azimolvnd om»-ga*=><n mutant‘

tangfid fxnm 1,$fi~5.BQ ml/1 in thw study asna. Higher
value: were xwcurfiw fmm the sauthim lfiii can fr!!! anus:
at the lake;  oxymn c%ensv>atr%at1on mo high max’? ng thb
mmaem 003mm‘ in qivmml, it mu mt than mum marwd
flu¢tuau,on.% The’: wailamiiey M din-alved onygan in an
inane:-taut !’acw::* {ms was m;.#*v1va1 of mimla since the
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vnriwc Iatabolia activities are damn-dint on in The
axyqm requireumu at aquatic organism vary bwnca
monies and tantrum Ugo grams or dnwalamentnl ltnqou
at tm cam amnion and an dapnndmt on the activity
of the organism A ambit of lwdiu on the ruqainnvntn
at oxygen in huh mil: flame win mnductld (immortal!
Imi Evuzhut, 1953; flavuun 33 5],, 3.959) am %tad
that tin nialwm oxygen required ranges  lahlunurabli
ttacu ta: golden whims,   to 24
in the Mlantlc aamon,   Genlafally, mm watt:
ram»: haw: lam: thscnmldu of tulazmea (mmntollp 2.975).
mmtanrth and imam (1961) umowod that mania of the
family cyprinldan and Wucilldao nun found ta Quint
I.=Bmf0~I'€**#-bl? at an oxygan lava! or 1 mm and largo numbotl

Iuwivnd at olygm two! at $.45

From um ahmra oburvatsmn it is cilaz that the
aryqon Mntmt don nuz act an 0 limiting hater for
fish clutributima in thn Vombamd lake: i‘r6l'Il1“h11Y'; the

la-he 10 umallmv asmizfi that! it uuf'l’1cLiont dtacharqna of from

mu: {mm em lfifijnining xlven. the mixing may always enrich
the: oxygen content in all stations and hm“ it my Mt act
as 1| limiting hater:

In several areas of the ‘indo-flmaiflc region, fishes
of maxim origin move into annulus ma tom Lani flahorlu
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of auaaieowiblo lmpfltilflfiflo 5&nn moat of tbs {lanai
an Imam tn venom aha:-t or lam tum uiqrntiorm, it
bacun0n nlcauaary for ttuhry bialo tutu tn eonaldcr
the dtltbutiun G! fionfllntlons in tn: Qiiuarint and
adjoining anal mmnultannully (lhingrnn and Nta:ajnn¢
1973)» The data n onoaiec aemponitiun and their

aoeuaroneo and abflndaca in tfiu Vbmbnnnd tutu rivnalod
that moat M them am ¢um: of mum mriqin aw has 0
@1000 affinity with the marina Ofil¢i9la Majwrlty of the
flab Umnalns at the 1:0 citham immigtatua toqulatly I
nutter Ghost range movanunta tram the inches: tliil at
Arabian Ill intn the lakt and hick denlndlng on fihl
tondit1mnn*n:wvai11ng in the lake. Thu oaeuarnnce nd
abundanna of mrine fznhnn in the lake is mainly doaondnnt
an its ntcurrocn in the znnhoxe areas at Bachln;
fiuualakrilhnan (1@73) and Jhingxan and Hatarajin (1973)

hava also yomertad that tha tiahery raaourcaa of
Houqhlywflatlah ectuarlna lyttmm and fihilka lake
reanntivulv have a direct rwlatlanuhim with the ttahlty
raanurcou of the adjacent author» areas of any of Bangui}
heeotfling ta fitllav (196?) the estuaries sf tbs Indian
Qcoan caattal tbnfi nuooort G varied flab fauna but far i
ttnical region at is xnthar 900: in onmalen n0mnos&t1un¢
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Vimanad lake is tho lament taxaakloh watt:
jvntm as the muuwnt aunt of India which amt only
“W00 at an odoquatw fading wrmmd for flchn and
%¢IYuutm:ann| but also Movmna an tan! habitat for 1
halhnquwm aumblago of until fish nmcinm TM
mrtrwrn auto: at tm lain is a twical mxury qruuad
far at vanity 0!‘ f1_ahu¢ which in the larval. ané jwivoaih
tugs: an worm: lam allnltbn Indira The nu» ll;
nmrtnd as am at the mat nwduutivc axons in the
loflflmat enact of Kama (cumin 3; Q," 1969; filial Q Q‘,
1975). ‘I'M tmciau diversity and the mu: him": of
phytopllllktum am1.mnm and math» WI-ll romrtcd no
vex-y rich in the» ntudy urea nmcinlly during the no and
mat-monsoon “mum (Mia; and Krilmnn Kuttv, 2.967);

mfiumam, 1972; Hnridau 51  1973; fail” and
@*a.r1@mo%a%n~araa ‘i“'111M., 19725; Macnmnra tan and mridug, 197%

Mini, 1978).  rmuiar occurrence M’ marina mtg:-atury
fishes Marts by ttw !mg.1rm1m*~:~ at am tmst~mnnou nested:
and during the zmtiyszw am-mmnlwn leatflfll tnwu films are
Iowan to ho flouriahmg in the muutla and lam: rushes of
the actuary ind cunutflute Q ttmiwinq fluhary, mud on
QM availability and bfifllfill-I-I of nlanktan and henthnl during
tho non-monawn nor-iecia and the rugutar ueautrlnm cf marine
migratory’ rmm» in firm lain, it may ha nresmmi tha%t tho
inward uiqmnlon of tiww cum: am mainly fer utilising th
thil hi.g!*:1Y ara»-motive arm an than fading qraunch Thu
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majority of tho ntqratary (mu nun utuarau an an
tending grad (Ensues, 1976): Acuordtng ta mutual»!
(1963). the smells divozeity in a lake lacuna with
inereulmg 01 £getmahy.¢

‘I110 siiatributmn 04' fishes wl. thin any “tor M67?
shows a zonal  atom. bath longitudinal and txanwaru
duo to mmawzoral adjustment; (n-sh1|1o1n~q1cal Idnotatinni)

for uptiml mater currents; tammnmra am at-mutual
C9!\¢‘?3-’H"3l‘§.‘¢fl.-0  ctudy on the eiintrihution and

an 1@b2.1wy of Mama at the Vemmnld lulu should that
they uvtnce difforant psttirnl at <:§?!.ItI1bU€10I‘\ both

nnemally and gao¢;:a:9hicn21y¢ The lair: in uommoatly
Nnnacstld with am Arabian uu, am than in a maul“
ingrooi ma Qqrela M marine tube»: into aw farm: tha late.
The d1I1:;:~1but1c->n of fishes in the difftlfini Gettarsa 0! the

lulu dawn that there onuu lmnlflc trends in flu
dlctxumtlon mttornn» TM marina Harms an £08116 to ha
dominating in the northern auto: of the lake and this in
mm ta the invariably high lallna aondttiann prevailing in
mu MGM! wing tn ma ‘wusenca of tan natural Mango:
to the Arabian lea. Typical Mack lob water nondt flan: urn
urevalmt in the centgal. arm: in mat M the math-0 and
mmza true bumktah water weal»: taro {wad ta dominate

in tma mmr. Z TM ac=mn10ta momma of up-yhaltao In I011 an
lttnehaline marine ossocim was nottecd frail the urn buyoad
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Thamirmlzlmm hm»: (wutmm mentor) awn in the

nwlwmannua aoaaan; Thin 1% anly Que tn thu claaro
at the Thaumimukkmz  ezurang the mm-nonmen mrlofla,
whiah not enly prwvunto aha aa1% watur ntnottatian but
ulna the ingtwis of migratory marina fishes int» tha
seutharn neat»: of the Vimbanad lat», fitfuro the
Gfinlttflflfilbn at thm buaa, the ualinity value: at this
swat»: reaahod 2a.ww. (J0naatn, 1971). but during fie
@r@aent 1fl?Il$igltifiB 1t.waa ahncrvwd that uh: naltnlty
valuws do mat qu bayna 3;4efi§ in if at tho llllnhlu
amfbri the aonatruetion af the Thnnnlrmutkn bind, the
ooutharn meter of tn: Inks arnviaad an ideal habitat fa:
hatmroganuus assemblages at eryhallno marinfl fianou.
eruatauaana and truu eatuaxina fishes which ultimatoly
canltitutad a aiworaifiud and abunéwnt flahvrv rnuourli
(K¢$¢$»Fh; 1$75)¢ %ut. mafia: the ahanged habitat, net
uni? the divfitiity mf fish Infiflieo but 81$ thé antirt
tishaxy resouxuaa of this tagésn wra comnlotelw élnletnd
anfi th fishery is now dapwnfieat an thw availability at a
vary few estuarine and fresh wa¢er sweeten aueh a0%

2;»   ma. ~§=- »@m-=»=» tw
roguxnx mzfiratinna involved in thw niolaaiual ovelo at
lewml frank w@0tmz: Ofilfiififl ai’ flahas and amntuoaaa

which are onrmnmntly residing in tha lake are advcrcaly



nifectnu by the band with the result that mat of than
showed I decline»: in than ahmdanue,

mum: 1ntenat1aq% oburvution notind during
the nrumt lnvutiqatiua in that  at the fish”
which inhabit the qraazmnt mama are mt at all
ta bl wcwnt in the math ami 1u=~¢<.n roaohou of tho

unwary during tho nrvmmoan uuam mulbh
oxplanatwn in that ‘ml: groan of Hahn can readily
admt to -ma mxldual mango: in tho ultnityg but tho?
my not bu able he tolinte roam 0a1i-ni.ty fluctuiqtleml
urevallinq in tlw mum am! two»: nub“ of thu tit‘-lllvi
muuum and zzalabur (1919) outed that the» mlliblc
emlanltlan for um abneneo W
in wen an%t»;mri.ao may be due to the hum dendticl at
martni pxociwrom flahau in um am“ The
ntatmlnt  ulna km attributed an a mwaam but sequin:
dotutlod inventigutm-n an Qzyhe fwd and fading habits of
the mrinfi; mmzivarmsa ti aha: -of the utua:-9}.

‘Hm Mcuioml m£q;::‘at2.m\ uf mm? of the Bflllglfi
mlrim fin-Ma tutu Cwh!-.n backwater! has bill! mumfled

by may earlier worlm~:n (marge, 1966; Ream, 19%; Noble,
N74). Yflinav (1960) vomited ths oae:u~r:nnae of_- U _.in meal!  fieehin baatwataru Iidmflr,
tho nmnnao of 3,  ma not  in any at the



541

‘. .r
ufetorai at the lake aiming the present iavutigatianlo
mums! flohery at tha zmknrol , ggggg [in
was romrtea in the numb M February whoa Mel! lllintty
mevailnd 1» Cochin bmztwatftt (mom, 1965). nu
occurrence of   in shank an rammed
from Cumin backwatn durim tha Iaontiu item Auqun:-v

>

Mptmmr whnn the ualtnzty wu no law as 2.96». (Reyna.
1973). mt. during am mount away, the nice-vrrenaa of
§_,  no not onclmatorod from any part at tha' lat:
during the mmwn wanna. The sacrum emu:-uneo at mull
and §_, was obanrod fmm 90-combo: onward: and
thaw mu {wad in mash in um math! tan Fcbmlw in
.fi.p=r£ l .  u~eeuurunao 0%! 3, was 11 on report“
in ma monaoua mum: (floblw, 1974) but the amvu uncut"
was Mt uboawafi {mm the» lane maxing the sorted of
lmrostigatzcm. From t.-?*:e mew % reports it my bl presumed

that tm latawmwl mzlgratlan of than mlaqlé mania no
rathnt innqular Ind their Iflqulazr ecu-urrenan in the late
Qlfinot be nxmntod, ewnwneuqh they an vary abuada%at in
the inahnm anal at Iitnbian :0“ Mutt? (1965) M606
amen: of Hams in Ma nroumimry tummy Nmtt an
the {tuba-0 of the Vumbanad haakwatna, at which 41 lamina
an found to ha nraunt in the meant fialliflfilflfllo Tfma,
0! the tcvtll 150 Gntzmlam Qf fighaa remand frbm the
vmmnw lain d1\1.'r1?n%z3 the m’:-rltnt 1fiVOQt'hfi§It1Ofl-Q 41 8908108

agroa with fihateyha I,’-0901‘-t amzi the nmlnlaq 10$ twain



nu.-opt w  on aw additions ta the fish fauna
01’ tha Vumbanad lake»

vmhanad lake has a rich and diwrolflm run
tuna» when cmmred to ether brunch watt: like-0 and
autumn» of I;n¢ia._  hm mic: brazlztch mu:
lakec of awn, Ghilka lets has a water unread area at
1165 oqq» km. in the £1806 anon and thaw tutu). mama‘
at !1ah@a hlthnrtn rncewflad 1; 152 (lhingran, 19:2).
Patient Into has a total area of 463 Mo hi: and the
total  at ft oh ameiu roaomw as 6!: (fihaata $1 m.
1953): Amng tlw cam estuarln, tbs lirqiil and mlt
o?xtana£\m in the Muoghlvwéflatlrh “maxim vntm with I

tom; arm at 31%;: sq. miles (fizlzayi/$7) $31 total at 1?:
imcma of fishes has been mm:-tad {rm  unwary uf
whish 1'3 Manny the trash mu: aom and W H10 higher
laltnn tone Uhingran, 19823-v TM neat Iarqut estuarine
wanna in mxtflnt in that ef we fiodavarié with an at“ of
15,0m ha, having 33 amen: of clumnm fiahou (Baku fin-ca,
W76} and 191 amaias at nan-ulumum fin!-ma (vinmwara Rm,
191$)‘ The lehthvo-fmma of ‘Em Vmbamd lake in ~¢0M'!N-‘£801!
with than of othur nmenah mate: lama and ootuarlen of
Ifliill is rich am: riivcrnified, ownthough it has em? a
wmtar Ilnraw arm;-. of 256 sq.
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Gianna:-n about the» immat at mans activities on the

antuarine unvirannwnt has greatly intmnaftm in meant
yuan with mmqmenal granulation growth, imuatrtullaation
am: new tnchnologieat dwclammtu M 0 unlit; the
disposal ol'.L1ndunt:-tel and dmoutie wanton into this an,
it main mm M the major aspect: of mvttommlntni
¢1ato:1orat1un|. Inatancu of pollution man: lending tn
an mrtnlutas of fishes and 10¢! of fishery tuna:-can
an available in some “tun-in at Kama like Kulti nu:
Gllfitltta; the Boom» in ‘Karat! nadu and Chaiiynt in K0131:

'£mpa%lat:1§hnun% 33 1}," 1973):

Incidence of mun mortality 0! Ihnallng opccimns
of due to ummnincal effluaatl
dlmhamid {ma the 1m.:%mtr1l1 aomplax It xazmuury bu
bun nmrted tram limo: (tmtlmx m¢6) (Umuthan 3131,»;
1977). fiu:£ng the nwasent invuotiqatien it was ohocwvnd
that the bmpact ave ta the disposal of various industrial
affluent: tram the nearby factories virmally emwrtud the
btetbm at’ E10‘0t~\-\?&?.£&!‘!Ulha :::eg10nl law a barren

¢#fl%lm1!!8f-id lflmo -*3!!! mrtalitioa 9! fishes were
ftiquwntly aha:-vod during *,w.;af:-ch and anti! fan thn
ubwo um: TM fills auxin amen mm unnerved in the
tnatmca at mrtautias wore _



1g§ggy§g,at¢¢ The rcacan for aha mall umrtalitlna of
fl shes during the nrrwlmnleem mama my be the 1-0¢lct1un

in watt!‘ dilchumqa tron the adj-aiming rlvita with tho
result that aha effluwntl éunmvé tram the faetarlou my
not get dilufiad UB6 wanna awry as in the mnniflfifl seamen‘
A Larga aaale fish morta1itv~waa ohcorvud on the fiih 0!

Jmw 1990 in the area batman rhevu-a mu comm buuwthn
This was dn to the dlnnnual mf factory efiluwntl frun
Facfthruugh thu cnumpikkara canal, whiah Join: the ldki
¢z Thevara¢ The oatiru fiah fauna of th abovu arm: was
dln%:01nd ans the water curfaaawao ruzhox eovnrod by
mad llama. 31 flab m0¢lc.| of mvmmont inhabitmiw
of the lake warn aallouto frm the &oad fiihliq

may parts at the lake has Mm new nu an Mal
01 he fur wetting 0! caammt Iwthlu The mvmat of nrioul
auwiatod mango»: like nmdml gas f6-Ifiitififlg molt and
depiction of meygen my deteriorate arm eaviraamnh
A25; and ?~2aiL:~ (lfim wmhmted I aux-my an the mpulatlen
of the matting mm: er aha 2:~ackwatez~sL of Koala and

ramrtad that the :~att1au;; am: (sf the iamclmatezl new
virtually "ll-8Q?’-IP58 barren nwnzhauqh nuttam amen: III

~¢aue;rM. filming mnnaon mntm¢ wring the mum! itudy
ulna, wry for omciu of fishes WIQE found to M mount
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in the zmttinq some of the vwnnnd lain, $1» the
mm-at of  {fitting aim nu nu-I hvlxtng an tho
dlltrlhutim musk abundarma of fish {mm in the lulu;
whlgh in tum affects the Habit? rosoutwn of ma lain;

3&7! gm, .?m..*-1;v%_¢L l 1  ~‘ * * %- up '% ~   --n 1 ' j a -1

Th! Vmwanad his and ttl nidt envlrml
u good fiahory of ammo, twm, crabs and mum“;
mu water hwy an an Imam for 11:0 camera and culture
ft‘?!-.I1Q.'i M the late humid: through four dtntztetl
at Karalu via. Allanuov, Euttarnm, Ernakulam and tiifihfii
it dxmatly mnnerta fairly quad nuasbtru #2:! inhuman the
are inwlved in exnlaizlng the various fishery muuumaaq
The chaliow and 110.11 nrutootod nature 0! tin his mutt
the {inning opuratxons during all tha c0aaanQ by
¢onwent1@nn1 ans t:ad&t1ona1 wcthadau Thfi vast alum beds

Ifififlfltt tbs lime lnduatxioa lncatmd in the mubutbn if

fififihiflp Mereover, this highly nraauetive aqua%1a bietonu
also Ulrvna as a hQ@ led reacrvuir for catsuit?! fish
cultura n:aut1ce0¢ flue ta rania urbanization and
indultrtalimmtion, accent engtnnarlnq warts and ma made
hazards, than ucolwy 0! thil WIN»: bad? hat thanrrlfl much
with the result that the fish nrowuctiua has ilalinada
Qasim and fiéadhuwrahn £1979) mmozated the 00010-win!
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change: that have onuarrld in the Gchtn backwiterp

during the lalt can yearn and ¢¢ne;udqd that tbs mun
node changes haw! count much qnnaqi ta the iflibay if
thn bachwltlrla

The tiahory roauutcoc of mhc Iota in vulnerable tn

the nroblemu dua to variant ktnfis of @¢1;ut1on¢ Indultrial
offluontn urn diaeharymd into thg lake Iran an» factories
loeatad a1aq.tha induttrial halt of xalnmanuozy ad
udyaqamnnéal. Tb: E1aor~vh:auu:hu raglan: nun nan chnqud
intn 0 virtually barren area awn mas: mrtalttloa of
f£ihQl are fraquantly reported during tha n@e~non000n
nnanan¢ %iny wart: uf tha lake awe sand fa: unit rattiag
and this mm? dotnriornte the envirunmmnt‘ Q11 nollutfimn

cnxsts in tbs harbuur area; The lake receives lamqa
¢

quantities of sawtqas frum Eachin ad nuathy u:¢la¢
studios eanductua by the ragional centro of tn: Hntlanal
Innzitutc of Quaanoranhy rcvnalud tun dnturioratian of
nrawn'wuulth in fioaain blfikfiififillo -Thu finding of

Gore 3,;  (U979) have £n~::i¢ata@¢;2 an intense lama‘!
contaminatlo in th@ bockwatnra reawlting in a high
éenoity of eoltform baatoril in the ate: aw in thl
lOfiimlnt8¢\_Th0 fishaa ans bivalvan eallactad frmm tho

backnutnln wire {ovum in eontnin Q rich aopulaziua pf
than: celiforma, rundaring than unauitabla for human eon~
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wmmtiun _)(i1%u~1u am aanflmmauea. 197$); If the above
hazarfls are allomd ta afintinue, aux. highly awo¢unt1v0
hiotona may turn into a barren ens in the n¢a: tvtuco

Tho mupaat ef_Thana£:mukkem band on the Infill

fishery douarv¢a auraiat muntiea¢ Thu bud nut 017
anti as 0 barriar fur the unity at salina water but
alla flrtvantl the layman: of ma:ln0~!i0h0s and nwuwnl
late tbs uuufihozn sector at tn: Vwmbanad 1ahe*uith thc

ruault that tho fishery Iilfiulfini of tha uuuthqrn avatar
of tha lakm in totally deptetnd¢ Mnreuvar, dun to the
alaaura of the bund, fihe Lntorminqlinq of I1:h¢n at tho
tun dintinct biotwfiou £0 not uwtaihio and the ruquin:
gpgunlng miqrattun invnive in thl bielaaiaal cvelo at
away frhah watur and uatuarinfi enacts: are intarruntndu
The cloaura of the mad llafi rnaulta in the ntaqnation
Q! the wn€Qr hody anfi the canaequent datlrioratinn 0!
quality; About lfififi tnnas Q? nwitifildul ara Mild in
the Kuttanns area evury year for the muddy cultivation
(K.S¢$¢9., 19?a). Tha laachad Belticidns tram the nflflv
fields nneumlnfie in thit utlgnnt wutcr body and rein}!
in hnaltn hataldlu FIOGQI contamination and its
Itlgltih is another ndvnrae cansaquwncw of xha bud,
human vxcrcta deauaztod in thm aouthern newt at tho lake
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am! it! ammmlatiun do not git vrnmd W87 due to the:
cluuro of am bum. This not unly alffutn ma
mutation at am lake but also result in Iwalth hazard:
for the 2mo.p1e'<me ze mm wnnwmtion M’ than Hahn

amen an mainly tnfaatnd by 5.  and
TM main channel leading ta the harbollt at Cnchin

in mziodieally drodqul ma minta!.nud at a purtiaular
dmsthq Kt ma noticed that the marina fiahu nu
ear-maramiwly tell dxsrinrr tha mriodm M :51-Qdqlng, Thll
may be we to the inhaopi tabla mama relayed  droflqon
whim may frighten the misgratow rum». Heavy uiltution
Qfiwttiag in tha ;;>1wlwatorl (Guuinathaa and iinlm, 1971)
resulting from the dumping of dndqod maternal: mm uind

tow the fommtion of several small. islands in um hnrbouxf
area. Thain ialandm nan nther roalamatten works raalxy

roduen mu nuraaxy am? fnedim grwnam M may fishes ma
emuuums and mace Mada into ¢:@.»puu.m at fauna. %

The mwlimc sflraiding uf   mum
as ‘African naval‘ new % mm wring the macaw
ma none-mmaon m.%~1ocia mat. as a binéroneo to tubing

activities. F1:-on July to Qcaorgar tha nmblm beams wry
mute mm ta tvw lrrreadinq um of ‘mam muruvagctattunn our
the watmr ma.-taco like a cgrnm mmnet zundezdng not only
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{tubing omuticn alumni: lmouime but aim rwweu
light ofinntrnaion uhiah diraatly affects the nrmmry
urwduetivflzy. iiamuol 33  (1975) mmrtod that the
an-amen of 3;  may aim wad to oxygen
domlition due ta the formation of a thick mmtvllko

Mnuvcrtng an the ma-fan which mravanta em mh'ing 0'!
atmolnhoric u:y-gen with wato:r and also due tn the May
of dead warts of “awn

It is amu-nprute hen to lndicato um nouuru
of cumorvatu.-m fer the éwolomant 6! fiilhmsy rewutcea

or the Vmbanad lake. ,\By azmnlatng the stake not autumn,
it is obatvld that the nmjiritv 0! tha catch qnupoattion
rcwrucnta lnaiviawlc 10» than 2:2 an in wnqm.  ma
mun aim of the cad and of we stake mt uhould be

llmitw to 41¢} mm and amvu” am that the result will
ultimately bmwfit the rmrmmen. The nwumu of
has bean noted at qottinrs demand in tho
lake ant; hmw nracurmmuat 0!‘ vmang ones in annually
undid thzomyh inducaa mending teehniqamn The seaward
Q-nmming m§..grat.ton 0! thw ewmmically important filhil 0!

um lake has hem 2-snorted (mama and ifimuol. mam),
emccially %fiu::""inq Bicemha: M April; ‘those brudiru an

bu nrotnctod by restricting the fishing during the abfivfl
gsaxrlnd in the lmmouth arena ‘Hm f:tuM:y reswuu 0!
the 00utharn c0nt¢z sf thw laka can be iwpxwvad by
inttudueincy the Indian major cazznh



P-lat: 2:5. wmthly tmporatun '(°C)_vu1uen (man
value sf Um aux-hoe and bottom waters)

at ctatiam I-.-2-it éurimg uctober 1978 to
fiaphmbct £981.: (station amber inside
tha circle)
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Flatt 569 Monthly lalinitv (%@) vlluna (moan value
of the aurfluo and bottom waters) at
ntatianu L-Qu during uctobn: 1978 to
filptomber 199$ iatntlun nunbo: tnaldo
the cxrclo)
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Plato $7. Monthly dtaaolvud otyqin (ml/1) valuoa
(mnnn value af the aarfane and bottom

mints) at otatiom 1»-2&1 during
inhabit 1978 to September 198$? (atntizza
number inside the elxaln)
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BIOLOGY
of

Daysciaena albida (Cuvier)
and

Gerres filamentosus Cuvier



556

4» Bliiwfl 01* Q 51$%~rQ Q gilgig (CJVLER) Am Q55“;
E  -iIH§"-=!§" CUVIEH

4-. 1- fig Q Q 51 u [Q Q ml

4.0 1010 Il‘v|TRC3UUCT {U3

A.datailad knowladqa of the {bed and feeding

habita of fishes of any water body ia a pra-requisite
to imrove its fishery potential. Trophic relationahipa
of economic and uoconomic species of fishes will also
be uaaful in undaratanuing their role as pray, predator
or cmpatitori Fbod is an important factor regulating
tho various ativitiea of aha fish and hence the
abundance of the atock, fish migration etc. are directly
ralatad to the availaaility of food. Moreover, knowledge
on the food and faodin; habit of fishes and its trophic
relationship are of parmount importance in my type of
fish farming vnturaai

In the preaant atudy, the food and feeding habita
of tun commarcially importat food fiahea of Vambaad lake
'11-  (CW5-ar) Ind §s@fllmamm
Cuviar are diacusaa. fhe food and faeding habits of
theaa two awaciaa of fiahoa ware not abgactd to
intanaive atudiaa. The available litaratura on the food
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and feeding habits of Q. g_;_1gg,g_g_ are those of Gopinath

(1942), Mpoksrjee gt 3],. (1946), Chacko (1949) and Bel
and Bspat (1949),) mich dealt mainly with qualitative
accounts on a few specimens with casual remarks. The
food and feeding habits of other Sciaenids were studied
by Kutty (1967), Suseelan md Jair (1969) and Jayaprakssh
(1974). The food habits of Q. § were reported
by Job (1940), Chacko (1949) and Prsbhskara Rio (1968).
The food and feeding habits of other Gerrids were
investigated by Chscko (1949), Basheeruddin and dagappan
Meyer (1961), Prabhakara map (1968) and Patnaik (1971).

4u1o2. MATERIAL AJU METHODS

The materials for the present study were collected
fortnightly from the different type of fishing gears
(as discussed in section 3) of the Vembanad lake. A total
of 426 specimens of 3. _q_;,9_;q_9_ (97 juveniles, 329 adults)

and 615 specimens of Q. §_Q_a_g_l;q_r__\_§gg_\g_ (164 juveniles, 451

adults) were exmined. fhe specimens were brought to the
laboratory, standard length of each specimen was recorded,
the sex and stage of maturity were noted. The stomach was
then removed and exanined in fresh condition as fer as
possible or else preserved in 5% formalin for subsequent
study. Special attention was given to regurgitation
problem and such regurgitsted empty stomachs were not
included in the present study.
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The most common methods employed for stomach

content analyses are volumetric (Job, 1940), point
(Swynnerton and Worthington, 1940) ang 1ndeg gf

prgpgndgrgngg (Netersjen and Jhingran, 1962). Pillay
(1952) suggested that the method to be adopted must depend
entirely on the particular diet of the fish. The qualita
tive analyses of the gut contents of the two species selected
for the present study Ghlfld that both of them are omnivorous
in feeding habit, the point method of Swynnerton and
Worthington (1940) as reviewed and modified by

Venkatarumen (1960) and ddopted by Nair and Sobhene (198)
was found to be suitable in evaluating the different food
organisms.

The food items were identified upto generic level
or groups depending on their state of digestion. For
evaluating the preference of food consumed, the different
food items were assessed by a general examination and
listed under the categories swarms, plenty, comn, fen;
little and rare; due consideration being given to the
size of food organism as well as its abundance. Points
50040030020010 and 5 were allotted to each category.
Points were allotted to the stomach also depending upon
the degrees of their fullness and the points gained by
each food item were either proportionately increased or
decreased to the total allottd to zhe stomach and then
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sumed up. The sumations of the pints obtained by each
food item for eah mnth were then scaled down to
percentaes to show’the composition of the food items
for different months. This method is essentially a
voluetric one and is preferred to many others as it had
the advantage of giving roughly both the quantitative
and qualitative data without the need for very detailed
counts (Venkateraman, 1960). The feeding intensities of
adult fishes during different months were ascertained by
classifying the stomach into gorged (50 points), fuii
(40 points), 3/4 full (30 points), 1/2 full (20 points),
1/4 full (10 points), traces (5 points) and empty (0 point).

4.1.3. RESULTS AND DISC-USSIU.-I

A-.Q§zss.im.=1am.ei<.!.a.(1> #
Prawns, teieosts, Juvenile crabs, emphipods and

isopods formed the major part of the diet. ?raens, both
peneeids and non penaeids formed the major food item.

Mane PW-~@1<1 1=>w»'fls- fiieiwam =PP- Bed 522% step»
were very common and the non penaeid group was represented

by Eggs app. Post larval stages of .\:*§§§=-Jengggg app. and
2gggggg_spp. were noticed from the stomach contents of

Q5 gflQ§Qg,in most of the months. Altogether 4 species
of teieosts were noticed viz.,§§g;gQgg;gg,spp., 1g;1;;Q,spp.,
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1;1g§gghgg,spp, and §gm@§;ggggg,app, The occurrence of
fish larvae were noticed in traces in some of the months.

Juvenile crabs, isopods (§§;glggg,app,l, amphipods
( spp,, £3555 app.) were found to be present in
all months and are dominat constituents of the stomach
contents. Taleoat remains (body muscles, scales,
vertebrae, eyes and other bones) and prawn resins
(shell, appendages and body muscles) formd appreciable
quantities in the gut contents. Other items of food
that are identified from the gut contents of‘Q,‘glQ£Q§
were grab 1arvae (zoea and megalopa), Cumaceans (§g5ggg_spo,),
leraid oolychaetes ( app‘), Mysids ( spa-),
Bivalve molluscs (ggmg app" 93%; appa), §g_g_i_},Lg app"

Stomatopod larvae (age), Lggijg; sppa, Higher aquatic
pleats. diatom ( we-» amen wen
awe am») Md mum spe(11) *

The food of juveniles and adults were analysed
separately to study variations, if any, The results
(Table 4) showed that Juveniles feed mainly on planktonic
forms like post larva of prawns, crab larvae, amphipods,
isopode and nareid polychaetes- the food items which are
consumed in lesser quantities are fish larvae, cuaceans,
mysids, higher aquatic plants and diatoms. The other food
items such as bivalve mollusca, gggiggr spp., crustacean
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and teleoet remains were encountered very occasionally
F13"‘°° 113"? §!.-.21.?..~'?.‘Z'.9.£2§. “PW am‘ IEXEQQSQQB. ‘PW "9"

found to be present very sporadically in the gut contents
of juvenile fishes»

Adults were sexed and their stomach contents were

separately analysed, Since there was not much variation
in the food of males and females, the data were pooled
togther and presented in table 4. Prawns and post larval
stages of prawns formed the major food items. Among

teleoeteen fishes, §_t_g_Le_gr_\_q_;g§_ app" j1\_g_§_§_g, app"

1;1g§ggQgg,spp, and QgQgg1g;;gg,app. were conouneo in
appreciable amounae in the months of March, eay, August,

September and Qecember, fhe occurrence of.§ggillg,cp9~
in the diet was noticed very sporadically, Juvenile crabs,
lsopods, amphipode, cumaceana, nereid polychaetec, other
aquatic plants and diatoms were feud to be present very
frequently. Fish larvae, crab larvae, etomatopod larvae,
myaids, bivalve molluecc and Lgglgggbepp, were noticed
only in traces an occasionally.

(iii) gggggngl variation; in the gggd of jgvegileg
ens1._£\el.§:.*

Seasonal variations in the food of juveniles and
adults of Q. §_;,g;g_g_ are presented in table 4
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Poet larvae of prawn, Juvenile crabs, crab larvae,
.amphipode, ieopods, cuaceens, nereid polycheetee, myeida,

aquetic plants and diatoms formed the food of juvenile
fishes durinm most of the months. Fish larva were
recorded in the months of January to April, June, Auvuct
and October to Deceber, The occurrence of bivalve
molluece were noticed in January, February, April, may and
October to December. Other plenktonic forms listed in
table 4 were also found to be present eperaicallya {he
occurrence of §3glgggg;gg,epp, in traces nee noticed in
January, 1;gggggggg_epo, constituted an important food
item of juveniles during June to $eptember,

In adults, prans and fishes are the most dominant
items of food materials. High percentages of prane were
encountered in almost all months, especially in March,
April, June, September, October and Jovember, Poet larvae
of prawns were found to be present throughout the period,
their occurrence was relatively high in January, February,
July and November, men) fisher, §§Q1ggQg;Q§,spn- and
1g;g;;g_epo. were recorded from January to may, August,
September, October and Uecember, _i_'_gg_gggl_3gn_ app, wee

noticed in appreciable quatitiee during Jue to Septemberz
Besides thie,‘§1QggLggggQ,8Pp¢ was also recorded in March,
May, August and Uecember in looser percentages, The
percentae occurrences of ieopods and amphipode were
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rather high during the monsoon season (June to
September), eventhough they were present throughout
the year. Aong the other food items, Juvenile crabs,
crab larvae, nereld polychaetee, higher aquatic plants
and diatoms were found to be present ln traces in all
months» The occurrence o!_§gu;l;§,app. was recoroed in
Jauary, April, May, Aovember and December in very small
percentages.

<1v) =
The percentage occurrence of feeding lntenaltlec

for Q. _§_Ll3Q_<1§_ is shown in table 5. In general, the
percentages of qorgad, full and 3/4 full stomachs were
lees when compared to other categories. The occurrence
of gorged stomachs were completely absent ln February

and from July to iovember. Percencage occurrence of
gorged and full stomachs were relatlvely higher in April,
nay and Jfifle Percentage of empty atomaha were leu'durlnq
January to June. During July to December their percentage!
were as hleh as 39-85eln September.(v) *

The occurrence of emty stomachs were encountered

in most of the months except ln Mach. Relatively high
percentages of empty stomachs were noticed from July to
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Novemer, which was the major spanning period of this

species (discussed in section 4.3). The feeding
intensities in Juveniles were more or less uniform in
all months. and it was normally high during July to
loveber. Thus the lower feeding intensity of mature
fishes can be correlated with the spanning activity of
the fish (Carr, 1907; Todd,_l9l5). The mature gonads
will occupy more space in the body csity of the fish
and as a result the stomach will be pressed resulting
in less feeding and higher occurrences of empty stomachs
(Hair and Sobhana, l98O).

Q. ggggg is predominantly a carnivore and its
principal dist consists of prawn, prawn larvae and
teleost fishes. The stomach contents revealed that it
swallows the organism as a whole. The stomach is well
developed and can accomodste bigger sized organisms.
The nature of food contents proved that it feeds on both
demersal as well as pelagic animals. Although it is a
voracious carnivore, any cannibalistic tendency is not
observed during the present study. The fish oocame more
icthyopagous with age. The present study shows that there
is selectivity in feeding in Juveniles and adult fishes
of Q. glgigg, both of them prefer prawn and prawn larvae
as the principal diet. Teleosts constitute the second
important food item for adults where as amphipods, isopods
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and-crab larvae form the second major category of food
items of juveniles. The percentages of prawn in the gut
contents of adult fishes were vary high during preqmonaoon
(February to May) and post-monsoon (October to January)

periods. Amphipods, iaopods and juvenile crabs dominated
in the mnsoon season. Among teleoat fishes, 1;gggg5ggg,spp
is available during onaoon season (June to September)
and it was found to be consumed in moderate quantities
during monsoon months

Mookerjee (1946), Chacko (1949) and aal and Bapat
(1949) reported that the main food items of _l_)_. §_],Q_i_Q_§_ are

prawns, fishes and bivalve sheila. In general, it is a
carnivore and pradacious in its feeding habitat. The
present observation on the food habit of_Q, Qlbidg ia in
agreement adth the other available reports. The
eewrreflee of  we-» Q we-»
1Q;1;gg,apn. and other listed zooplanktars, aquatic
plants and diatoms are recorded afnew besides those
reported earlier from the stomach contents of Q, glgggg,
during the present investigation.

On comparison the food of Q, g1gig§_with that of
.other Sciaenida, it is nticed that the food composition{
does not very much from other related aoeciea. Aarandikar
and Thakur (1951) observed that Scienids are carnivorous
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and feed on fishes, crustaceans, molluscs and snnelidss
Prsns and fishes formd the major food items of
?.sss9.smia_q Qmmsbu (vmkemuoba Rae. 1963).
Rajah (1964) reported that in £;ggQg§g$ggQgH§QiQg;,of
Chilka lake, prawns constituted the dominant item of food
in adults and amphipods as the main food of jUV6fl1100s

Jsymrakssh (1974) stated that  bgugnsgg is a
maorophaqous carnivore and that it feeds mainly on small
teleosts and orauns. Uurin; the present study on the food
and feeding habits of Q. glgigig in Vembanad lake, it is
observed that this species is also a marophagous

carnivore, and that the food is mainly composed of prels
and teleost fishes during the non-monsoon periods ad
amphipods in the monsoon season. The occurrence of pelagic

fishes like_§§g;gggg;gg_spp- and 1g;;g§g_spp., bottom
dwelling fishes like 1;1ggggQgg,spps and_§1gQglggggg,spp.
and demerssl animals like crabs, emphipods, isopods and

bivalve molluscs in the gut contents of Q, Qlbidg proved
that it is both a subsurface as all as e bottom feedersQ.(1) =

The results of the gut contents analyses of
Q, §$lggg§ggg§_shows that mphipods, isopods, polychates,
juvenile crabs, filamentous algae and diatoms contribute
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to the bulk of the food items of this species. Amphipods
<£.bs.2.sma. we-» snails. =Pp- and Eaiseiln we-)
and isopods (§;_r_g],_g9_§ app. and §lQ app.) were
found to be present throughout the year in the gut contents
in high percentages. Polychaetes (Qiggg§;g,spp- an
AQgi;§;gg1l;ig,spp-)0 Juvenile crabs and bivalve moiiuscs
(Pgrgg app. and gQg;g1g;_sPP-) were not represented in all
months. Filamentous algae and diatms (QggglQgQ;ggggg,spp.,

-Q-QQII-lltllfi 39°00 l app‘ and app‘)B Nitzschia Skeletonema
were found to be present in all the months eventhough their
percentages were very low. Other items of food identified
from the gut contents of in £$;§ggQ§gggg_were Ostrecods
(§1g;igiQg,spn.), Hysids (gg!gggggg;1,8PD-)¢ semi digested
matter, Crustaean remains, Gastropods, Copepods, Cirripeds,
uecapod larvae, Hirudina and Detritus matter.

(ii) Fgod Qf jgggnilgg and ggiggx

In order to find out the variation in the foods
of juveniles and adults, their stomach contents were
analysed separately. From the results (Table 6) it
18 ¢1¢;r that the preference of the Juveniles is always
towards planktonic forms mentioned above. But in general,
the food of juvenile does not vary much in group or
genera from that of adults, but the percentages of
polychaetes, Juvenile crabs and bivalve molluscs were
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less in juvenile fishes. Similarly, the prcentage
contribution of food itmme viz. diatoms, ostracodc,
mysids, copepods, decapod larvae etc. were found to be
comparatively higher in Juvenile fishes. So it can be
stated that the size of the food consumed by the fish
increases with an increase in size of the fish. This
can be confirmed by noticing the fact that smaller
plenktonic food items were found in appreciable quantities
in the gut of Juvenile fishes.

The food of adults were studied separately. The
gut contents of male and female fishes did not show much
difference, hence the data were combind and presented
in table 6. In addition to Amphipods and Isopds,
Polychaetec were also found to b consumed in high amounts
by the adult fishes. Moreovr, Juvenile crabs, bivalve
molluscs and detritus were also encountered in appreciable
percentages. Filaentous algae and diatoms were noticed
only in traces, but found to be present in all months»
Octracods, Mysids, Copepods, Cirrepedes, Decapod larvae
and Hirudineas were noticed only in traces and their
occurrence were reported very sporadically. The food items
of adults fishes consist of relatively big sized organisms
and most of them belong to deersal groups of animals
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Seaeonal variation in the food of Juveniles and
adults of 3, §$l§ggg$g;gg_are presented in table 6

The juveniles feed on amphipode, ieopode, bivalve
molluecc, oetracode, filamentous algae, diatoms and
detritus matter: in almost during all months. The
occurrence of polychatee were encountered in March, April
and from Qctober to December. Juvenile crabs were also

represented in January to March, July and September to
December. The occurrence of other planktonic food items
viz. myeide, copepode, cirrepedee, decepod larvae and
hirudineane were rather irregular and were found to be
present throughout the year.

The adult: also, like juveniles, were found to feed
mainly on amphipode and ieopode in appreciable quantities
in all months. Polychaetee and Juvenile crane formedt
the next important food itee and their occurrence were
noticed in high prcentagee fro the gut contents of
adults almet in all months. The regular occurrence of
filamentous algae, diatom: and detritus matters were
encountered in all months eventhouqh their percentages
were very lowe Another dominant food item in the bivalve
molluecc, which were noticed in all months except in July,
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the highest percentage (20»92) was recorded in May.
The presence of myaide in traces wee noticed in all
months except in July, August and December. The
occurrence of oetracode in scarce quantities was
regularly observed, the highest percentage (2.77) wee
reported in July. The gaetropode were found to be
present in low percentages in January, April, May, June,
July, September, November and December. The occurrence

of other reported planktonic forms viz. copepode, cirrepede,
decapod larvae and hirudineane were sporadically represented
in the gut contents in traces and were not important food
itea of adult fishes.

(iv) £ms..i.e9.e.1.i:‘-.:r.s.

The percentage occurrence of feeding intensities
for 3. Qlggggggg in shown in table 7. The percentages
of gorged, full and 3/4 full stomachs are lean when
compared to other categories. Fisheelwith qorged etemachc
were encountered only durlng March, April and July. Fiehec
with full stomachs were not represented during January,
February, June, September, November and December. The

occurrence of fishes with empty stomachs were observed in
almost all months except in June and July. The percentage
of empty stomachs were relatively high from October to
April, the higheet percentage (42.85) was encountered in
December.
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From table 7 it is clear that the feeding activity

of  £3933; qrwuelly reduced into minimum from
October onwards and inversely the percentage of emty
stomahe were found to increase during this period. the
peak "spawning season of  _§_i_lg@_g_g;_ in Vembanad lake
is from October to February (es discussed in section 4.3)“
and minimum feeding activity has been observed during the
aove months. In juveniles, during the above period, the
feeding intensity was relatively high and the diminished
feeding activity observed in mature fishes can be correlated
to the spanning activity of the fish

The food composition of_g,_gilggQ§g;Ql_included
demersal group of orgeimme and were mainly represented

by amphipods, iaopde, polychaetes, juvenile crabs,
bivalve molluecs, filamntosue algae, diatoms and detritus
matter, eventhough the fishes consued a variety of food
materials. The mouth is hinhly protrusible and is adapted
for browning on epiphytic animals and plants of the
environment» It has also the power of picking up of the
other benthic animals like poiychaetes, bivalves and
JIIt2OP0d8e The etmach is not well developed and hence
cannot accomodate bigger sized organisms.
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Job (1940) gave en account of food of

Q. g alon-A; with the food of other perches
fromytaadras coast and reported that 40% of food composed
of crustaceans. Chacko (1949) reported that the food
of Q. _1f_Q%Q_§g_§_\_.;g_ comprised of anphipoda and

gestropode. Prebhekara fried (1968) observed that the
food composition of ;_;s_. ggigo of Puiicat lake is
dominantly represented by anphipode, poiychaetee bivalves’,

detritus and decapod crustaceans. It can be stated that
there is much agreement between the food habits of

io ; of Pulicat lake and Vembaned lakes
The main differences noticed in the diet composition of
§_fl,ggQ_t_q_g_gg_ of vembanad lake from those inhabiting

in Pulicet lake is that juvenile crabs and ieopode were
found to be consumed much by the former ones then the
letter. The occurrence of juvenile crabs, isopds,
ostracods, mysids and hirudineans were recorded anew
beeidee those reported earlier from the stomach contents
of 3. , during the present investigation.

On comparison of the food habit of _<.'§_. §_i_;g_:;_§g_§_gg

with that of other ierrids, it is observed that there

exist sane variation in the nature of food consumed by
this epeciee with that of other related soecies of the
fanily Getridae. Chacko (1949) observed the presence of

only sea weeds in the gut contents of 3. QQQQ collected
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from the Gulf of Manner, Baahearuddin and Nlqlpan Maya:
(1961) has encountered only crustacean remains in the
food of 3, §_;a_§_L§_g; from Madras coast, Prabhakara Rae

(1968) conucted a detailed study on the food and feeding
habits of the three species of Gerrids viz, Q. gyggg,
Q, _{_L}_ and 3, _i@g§g§_ of Puiicat lake and
concluded that all the species have identical food habits
consuming the same food items, eventhough the extend to
which any particular item is consumed differ among the
different species, The moat dominant food items of the
aerrida of Puiicat lake were reported as amphipoda,
detritus, plychaetea and bivalves (Prabhakara nae, 1968),
Patnaik (1971) reported that ,_i_. _|_g_§}_1f_g§ of Chilka lake in

a bttam feeder, mostly feeding on crustacean and moiiuaca
and the juvenile showed a pianktonic feeding habit, The
results of the present study also reveal that the food
habits of 3, Lflggtggggg of Vambanad lake is more or ieaa
identical with the food habits of Jerrida of Puiicat and
Chiika lakea, as reported by Prabhakera Rae (1968) and
Pfltflaik (1971):



578

4&2. "'34-5 ti-~'i‘i or  ~.. . a U .. AJJ  <' '1,» " :
E: H s

4.2.1. g,;:,;03 i‘i=tx'§E§$Hl' 3 gggr‘ gg Jfsifili)

The study of the relationship of weight to length
is an important diagnostic indication of the wll being
of fish and serves two fold purposes (Le Gran, 1951) (l) to
provide a mathematical relationshin between two variables,
length and weight (2) to measure the variations from the
expected weight or length of individual fish or groups of~
fishes as indication of fatness, general ell-being or
gonadial development. The length-weight relationship in
fishes can also be used in setting up yield equations
(Bsverton and Hit, 1957; Richer, 1958), 1“ Qgtlmatlng the
number of fish landed an in comperin oooulations in
space and time ($6KhBrifls 1969), growth studies and for
comparison of body form of different qroflpl Of f18h98
Weight of a fish is a function of its length and the general
expectation is that the weight of fishes would vary as the

cube of length (Brody, 1945; Laqlar, 1952; drown, 1957).
But the actual relationship may depart significantly from
this (Ls Gran, 1951), as fishes normally do not retain
the some shape or body outline throughout their life span
and the specific gravity of tissues may not remain constant.
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were exaoined for calculating the length-weight
relationship. Fishes were measured and weighed in
freeh condition. Standard length was measured from
tip of snout to hypurel plate and the weight was recorded
in gran to the nearest 0.1 milligram. As relationship of
each fish can be expreeeed by the formula

W I lib

where W In weight, l I standard length and 'e' and 'b'
are constants. Logarithmic transformation of the formula
given e straight line relationship of the form

Log II I L09 8-I-b Lgq 1

where L013 W18 the dependent variable (y), log 1 the

independent variable (1), b the regression coefficient or
slope, and log a the y - interc¢Pt- T-09 9 and ‘U19
1'@Q1‘9l8i-011 ¢00ff1¢1Bl‘lt (B) were estimated by the uauel

methgd or leggt gqugrgg, So for pretical purposes this
relationship is usually expressed an

Log w - Log e+b log l
This linear equation was fitted separately for males,
females and indeterminants in Q. flgigg and 3. 
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Students 't' teat (Zar, 1974) was employed for comparing
the regression coefficients between males and females,
males and indeterminanta and females and indetcrminanta

of both the species. The results are given in tables
GHQ 11¢4.2.1.2.

Statistical details regarding length-weight
relationship of Q. _gfl:_>_ig_Q is summarised in table 8.

The logarithmic relationship between length-weight
relationship of males, females and indeterminants of
Q. _§L;b_§§_§_ are represented in plate 58.l,2 and 3)., The
logarithmic regreaaion equations obtained are as follow:

For males: Log I In 831.5055-r2.86l8 Log 1;

For females: Log w =1 -6.9260+2.40B9 Log 1;

For indeterminmts: Log vv I -l¢7l88+3.06l6 Log 1.

Table 9 shows the details of the statistical analyaia
of len-"gth-mi-ght relationship of Q. . Plate
58.4,5 and 6 represent the logarithmic relationship between
length ad Qiqht of males, females and indeterminants of
g,l§11gggg§gggg, The logarithmic regression equations
obtained are as follows:
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For males: Log we n -1.3224-+2,874<IJ Log 1;

For femeleoz Log w I -i.2874+2.838l Log 1;
For indeterminents : L043 w n -0.8167-0-2¢25S8 Log 1,

The regression equations of melee, females and
indctcrminantc of the above two specie: were subjected
to students 't' teat for comparison of regression
coefficients.

In Q. _g,|,Q_g,ig_§_ (Table 16) the regression cootficionta

between males and females, males and indeterminants and
females and indoterminante, cidhificant difference could
be noted. Table ll represent: the compa-icon of regression
cocfficiontc between moles mm females, males and
indatcrninante mo females and indcterminamta of

go . It is found that the regression
coefficient: between males and female‘: are insignificant
at 5-A level. Simificmt differences more obtained between
males and indotominantc and females and indotcrminantu

In Q. 5193;; the regression coefficient of female
is found an lowest when compared to males and iflfilfitéllllll/8§'ttln

Relatively high 'b' value is noticed in indetu-minantc»
From the r91&1'.10:‘1iZ1i{> ie may be moaned ahat indctominantl

gained more weight with increcn in length compared to
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Table 10¢ Comparison of mgreaalon coefficient in aha
length-weight relatlanship of Q-. QQQQQ

if Comparison t a.r P
1- Male and Female 6.6330 325 <0-001
2. '?7~\a1e and Indotom1nant2.9360 255 (3.002 <P<O,,001
3. Female and

Lndotozminant 9.0779 260 <04;-"01

Table 11. Comparison of reg:-easlsm coefficient in the
length-might relazionahip ef 3;. Qgggmgfl,

Ill111111-.1111III1I'IZI1I11I1I1Comparison t ch! P
1, Male and Female 0.5114  $8
2- Male and Indeterm1nant7,5760 324 <<-1.001
30 FQDBIG Qfid

Indotaminant 8d.327 447 <0-00!

ms 1- Nat significant at 5:4 level
dd an dag:-on of frcedom

P In Probability
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melee and fomaloe. In §,  hiqheet 'b' velue
is oroteined in males and loweet in indeteminante. The
body weight in relation to length increaeec more rapidly
in males than to females and indetcrminantet

rho theoretical value of b (regression coefficient)
in l.on;th-uultiéht rclatlonehip in reported ae 3 when the
body form of rich remains constant et different lenquthe.
1-eie the growth is ieometric (Allen, 1938). Slope value
loee than 3.0 indicates that fish become more slender ae
they incrcaee in length, the slope greater than 3.0
indicate the revered, it-e. Growth ie allometrlc (Grover
and Juliane, 1976). But tho value of 'h' ueunlly lice
between 2.5 and 4-0 (H110, 1936; Martin, 1949). In the
present invoetlgation also, in Q. gm; and Q» Lglggggg,
the value of 'b' ranged between 2.5-4.0 except in the
indcterminant groups of  lain more it is lest
than 2.5»

4.2.2. m to  L.“ 1" (Q)
The Study on the relative condition factor can be

used to compare the plumpnoac of fish and so permit a
fish culturist to compare the weight of fish egeinet a
standard calculated weight to determine if the fishes ere
in better or poorer condition than tho standard. In other
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words, the relative condition factor can be used to
cempare the ‘general well being‘, ‘fatness’ or ‘the
ttate of development. of -gonad‘ (Thomas, 1.969). The

P°"<i01'I1 lfidil (K) was used for underetandlng the -ch angee

in weight for length aaumlng that the length weight
1-¢_1gg1°nohlp.obeys the cube lam Le tree (1951) recommended
e itudy on relative condition {actor (Kn) in preference to
the ponderal index (K) an the letter will be highly
lnfluericed by many envlronreemzal and biological factor»

The Ielltlfl condltlon factor (Kn) lg the rgtla
Qf gbggfygd might (W) of a fish at e given length to
am expected weight (1?) of a um of the um length
as calculated from the length weight regression (Le C1-en,
1951). The equation in

i
Knnw/W

The relative condition factezi ‘Kn’ £9: Q. gggg and
Q.  has been calculated aepaxately for males
and females using the above formula for the year 198w
(Plate 59).

4~2~2~1~
In Q. gggg; (Plate 59.1) the Kn values were

relatlvely higher for females from Auxyuet. to November

when the percentage frequency of fully rlped females mm
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mqmi: in the lake. From ‘kvvsnber onwards the steep
infection was noticed upto March when spent females vars
encountered from the lsks. This inflection of the Kn
vslues may be due to the spanning activity of the fish
A second peak in ‘Kn’ vslusa more observed in April
{allowed by a sudden inflection in may. This peek is not
due to the presence of fully ripsd females and may be due

to sane ather factors. From Jung to August the ‘Kn’
values remained more or less steadily. The fluctuation
of ‘KM values of males else denote more or less sinilsr
trsnd ta that of females. Cazaparazively high ‘Kn’ vslues
were recorded during August and September when the

percenzsqe of fully riped males were higher. A steep
inflection in 'Kn' vain» was mticed in Gctobe: and it
may imlicstss the beginning of spawning. Low ‘KM values
were seen from Qctobsr to January in males when the szaent
males were encountered tram the lake. A sscand peek in
'Kn' value wss observed in June and it wss not due to the

occurrence of fully riped male fishes end so it may be due
to some other factors.

In Q. gilggigggs (Plate 59.2) ‘Kn’ vglueg Qf
both females and males (allowed s similar trend with riss
in ‘Kn’ from August to January, highest value in female
was recorded in December md in male in watcher. The
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hi;her.'Kn' values in both sexeo during the above period
may be due to the active maturation of gonads. A steep
inflection in ‘Kn’ v31“; “Qgg n¢g1¢¢q in February when the
peroentao frequency of spent fishes were relatively high
in the lake and so it may he presumed that the inflection
of ‘Kn’ values may be due to the spawning activity of the
fllhe

T59 VII“? 0! 'Kfl' depends on phyaiologidal footers
like maturity and enowninq and environmental factor: like
the avaiiahilitv of food (Brawn: 1957)- F1H¢iu8t1OHl ifl
the codiaion factor of the fish during different months
have been attributed to e variety of reasons (Hickling,
1945) Qehn, 1957). Vonkatlramani (1979) stated that 8
study of changea in 'Kn' during various mnths of the
year may reflect the aoauing cycle in fish‘ Thomas
(1969) eoneluded that in Qggm gag; the changes in
the condition do not apear at least to be related to
sexual cycle or feeding intensity but he due to some other
factors. In 1g;gg§g;gg,}gg;g;g;, Naresimham (l97o)
recorded the peak ‘Kn’ values in those months when feeding

intensity nae very high and so he concluded that sexual
cycle does not sewn to influence the ‘Kn’ valuee to ay
perceptible degree.

In the present studies on the relative condition
fwior of 2- nus; find  fllmmm» high ‘Kn’ values
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were rdcordcd during the anaming season of the-ce tum

apuclvs and sic: it can be infarrfid T-hit "W "Kill! ¢‘1'-‘=19
can definitely influence the ‘Kn’ values to a porcoptibla
deqroe. But in some nan-spawning nelson also high ':-in‘

values ware cbarved in Q, Qggg and hence it may he
P1‘9I\Ifl0<1 that ‘Kn’ valuls were not only influenced by

sexual cycle but also rice to feeding intensity at some
other unknown factors.
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4~3
4.3.1. mmouucr Lou

Studies on the reproductive biology of fishes of the
Ummbanad lake are verv feu'(Sunny, 1975; Knrup and Samsl,
1981f). A detailed knowledge of the eowning seasons
forms an integral part of biological investigation that is
essentially needd for understanding the changes in fish
population. Sch studies are an essential prerequisite
for understanding the rate of regeneration of the stock,
determination of ecological factors uhich lea to the
synchroniation of bredinq activity and for successful
fish farming practices

Literature on the reproductive biology of Qp_j1§flQfl,
and Q, gig“ are not available. However, pertinent
literature on the reproductive biology of related species
of the family Siaenidae and aerridae are gvg11ab19,
These tan species constitute e thriving fishery in
Vembenad lake ad also have considerable importance due
to their suitability for fish farming ventures. So the
present study was undertaken to uneerstand in detail
some of the important aspects such as spaning periodicity,
spanning season, minimum size at first mazurity, fecundity
W "1 ratio sf 2- 219129. and  mamma
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4.34,?‘ MATERIAL AAU ;?4\ETi*k’3D5

The material for the present study was collected
every fortnight during the period between January and
Jecember 1%u, from the different typea of fishing gears
(aai deacribed in section 3.5) of" Vembenad lake. The

apecimena were brought to the laboratory in fresh
condition, uefighed accurately and the standard length,
aex, condition of gonads of each apecilnen nae recorded.
The atage of maturity of the gonad was recognized by
using ICES scale‘ (Loven and wood, 1937) with suitable
modificationa augqeated by Qaaim (1973) for tropical and
subtropical. fiaheu meaauremnte of ova dianeter were
taken from ovaries at different same: of maturity using
-the method, adopted by Clark (1934), Hickiing and Rutenburq

(1936), De Jong (1939), Prabhu (1956), Runanathan and

Iietarajan (1.919), Venkatarmmi (1979) and James and
Baragi (1980). The ovariea were treated with modified
eillaom fluid (31-“fiflaom 1951) for the studies on ova

dimeter and fecundity, Ova taken from anterior, middle
and posterior regions of a few ovariea at different
ataqea ofmaturity indicated a more or ieaa uniform
pattern of distribution (Prabhakara iiao, 1970b; aaragi
md James, 1931;). Hence  ova were measured from
ovariea at different stage: of maturity using an ocular
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micremeter- The spawning season was determined tree the
porcentaes occurrence of different maturity stages of
gonads during different montns of the year and confirmed
by the Jonado-somatic indices. the spanning periodicity
was determined by ova diaeter studies. Sex ratio was
calculated and the hoogeneity in the distribution of
males and females were tasted by applying Chi-square
formula. The fecundity as estimated using ahe method
adopted by Holden and Hsitt (1974).

4-3-3- iQlQI1¥£LE§§§§§A2§JE§§§§¥§ZA§§Q§Ql

The maturity stages wire determined on the basis of
the colour, shape, size and microscopic atrucffirs of the
gonads. Five stages of maturity were adopted as suggested
by Qasim (1973) for tropical and sub-tropical fishes.

A-Q. amid; (Female arm Male)

etnae I (5mgatur¢)r uvsry thin, thread-like, slightly
reddish or pink, occupying nearly l/4 of the body cavity,
translucent and Jelly-like. Ova not discernible to naked
eye, under the microscope small transparent ova visible
with a nucleus in the centre.

Iestes thread like, white and occuying nearly
l/2 in length of body cavity.
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2:

,35; Q {P gtg;-mg .4 anu mgg_v_g.m sing): Ovary
flattend, roddiah grey, extending nearly l/2 of body
ceity, Motoring group of ova visible to naked eye as very
small white apoto and appears opaque due to th deposition
of yolk, nucleus not visible

Testes occupying more than 1/2 in length of body
cavity, ribbon like and unite in apearence.

a wary broad, swollen, granular and
yellowish, extending 3/4 of the body cavity. ova visible
to naked eye through the ovarian well. Mature ova irregular
and completely opaque due to the thick deposition of yolk.
Oa marked by the vacuoles of the yolk

TQINU I-‘1bb°""like, broad, or-emu white and soft:
occupying 3/4 of the body cavity. outer margin of eah
lobe irregular

:  massive structure, fully occupying
the body cavity one encloses the intestine. Ovary fully
packed with ova, ovarian well transparent. Most of the
ova completely transparent, delicate, yolk aeqnented and
with a single oil globule. Blood vessels are very
prominent above the ovary and conspicuous Jroovee present
on the ventral aide of each lobe
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Testes occupying early the full of the body cavity,
creamy white and very soft, cempletely opaque, flattened,
lobulatod, wrinkles very prominent on margin of each lobe.
M112 ooze: out on gentle pressing.

§§ggg_!_1§ggg§1; ovary shrunken, flabby, blood-ehot,
translucent, occupying nearly l/2 of the body cavity.
majority of the ova traeparent and invisible to naked eye
with a very few yellowish residual eggs‘

Testes rcddiahewhite, flabby and shrunken, occupying
more than l/4 in the lenth of body cavity

B,_g, §§1Qggg§Q;g;‘(Femalc and Male)

Stagl I (lmm8tflr@)* Ovary thin, thread like, pale yellow,
extending 1/4 of the body cavity, translucent and jelly
like. Very small zraneparent ova with distinct central
nucleus discernible when examined under the microscope.

Very few eggs with traces of yolk deposition is also seen,

Testes thread like, white, occupying nearly l/2
in length of body cavity)1 Werv
flattened, pinkish yellow'w1th granular 8ppe&2Bn¢8;‘
extening nearly 1/2 of the bdy cavity. Aaturing group
of ova with yolk aepooiaian, ova discernible to naked
eye as white spots.
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Testes ribbon-like, dull white or slightly pinkish,
occupying mro than 1/2 in length of body cavity

Sgggg ll; (fligeninqgz ovary swollen, yellowish, fully
packed with lrrgular opaque eggs, extendin; J/4 of the
body cavity. majority of the ova appeared opaque due to
the thick deposition of yolk. iucleue not visible,
Menation above the ovary prominent.

Testes sli;htly flattened, occupying 3/4 in length
of bode cavity, creamy white, margin of each lobe with
wr‘J'lk1Q8q

§t§gg 1! {Qige}: Ovary as a massive structure, deep yellow
or orange red, occupying the full of body cavlto with very
conspicuous superficial blood vcoeelc. fhree groups of H
mature ova discernible, one group of completely
transparent with a single nucleus, another group of ova
with peripheral transparent zone and a third group of
completely opaqe ova. heft lobe of ovary usually slightly
longer than right lobe.

Testes flattened and broad, creamy white and very
soft, milt produces under gentle pressing, occupying the
full length of body cavity. wrinkles on the margin become
very prominent,
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: uvary shrunken, flabby, blood-rchot and
semi-translucent, extending lace than 1/2 of the body
cavity. majority of ova immature em; transparent md
invisible to naked eye with a very few opaque residual
QQQIQ

fectes flacid, brownish and shrunken, occupying
less than l/2 in length of body cavity.4-3-4(8)=

ro study the developmenz of ova and to determine
the frequency of spawning, the diameter of intraovarian
eggs from immature to spent ovaries were recorded, which
is the moat widely employed method in several fishes

(Clark, 1934; June, 1953! %?’rabhu, 1956; James and Baragi,
1980). The maaurementc of the intraoverian eggs were
recorded with an ocular micrometer at a magnification
giving a value of Sup to each micrometer division. The
immature group of ova with the diameter lace the one
micro div. were present in all stages both in Q, glgggg
ad g,_£$L§ggg§gggg, were not taken into consideration in
all stages of maturity. A total of 93 ovaries of Q. g;p_s,_g_§_
and 120 ovaries of';p filamegtgoug of different maturity
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stages were examined during the present investigation ad
the pooled ova diameter frequencies from 3 regions of the.
ovary are presented in plitu 6.

ID‘Q9‘QLQLQQ'(P18t8 60.1) during aaago I majority

of the ova measured between l-2 micro. div. and only an
immature stock of ova were represented with a very
prominent mode of l micro. div. Vary ¥ew'eg3s with 3
micro. div. were also recorded. These Lmnaturs stock
of ova wars discernible in all stass and was found to be
increasing during the spawning period. In stage ii, apart
from the immature stock, the shifting of mode from l micro.
div. to 3 micro. div. was discernible which indicates the
passing of the immature ova into msturinc ones. After the
stage ll the development of these ova sum to be very
rapid. In stage III a distinct batch of ova got separated
out and progress towards maturity and the mode in stae II
(3 micro. div.) is shifted to 6 micro. div. forming 22% of
the total number of ova. In thin stage another minor mods
of 5»micro. div. was also observed with 18% of the total
number of ova. The most advanced batch of ova were

encountered in stage IV'and two batches of ova can be
clearly demarcated. The most advanced batch with a diamter
of 9 micro. div. which constitute 42% of the total number
of ova, were fully riped and transparent with a single oil
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qiobuie and it is preamed that thia batch may get apais
firatiy. Another batch of opaque maturing ova were aiao
discernible which conatitute the minor mode with a micro.

div. of 7 and theae two batches of maturing and mature aqqa
were completely aeparated from the qenerai immature atockae
in aoent ovaries the mode again shifted hack to 1.-2 micro.
div. and another vary email mode of 8 micro. div. waa aiao
dia cernibie .

The ova diameter frequencies of fuiiy ripe ovary
ahovra that there are two batchea of mature eqge which are
eharpiy differentiated from the general stock of immature
ova. So it can be presumed that there is the indication of
two aucceeaive spanning and the interval between two
succaaaive apawning ia ahort due to the fact that these
two qroupa of mature ova are not sharply differentiated
and hence the aecond batch of opaque eggs may not take
much time to ripen. The occurrence of fully apent temaiea
in the iake confirms the above inference. Similar
observations were aiao reported in 1. ;_g3_a_t§_g_ (Appa Rae,

1967) from Viaakhapatnaa and in _,_i_. i (Devadoaa,
1967) from Bombay Cfiflfitle The ova diameter frequenciee

of fuiiy riped ovary also indicate that individual fiah
spam twice during the spawning season.

In  §_i_i (Plate 60.2) during I ataga
only immature ova ranging in diameter i to 4 micro. div.
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were seen. majority of the ova were with l micro. div.
which constitute the only mode. This group of immature
ova were foun to be present in the ovaries in all stages
of_development. firing the maturation process the immature
ova of stage I get separated, with a prominent mde at
4 micro. div. in stage ll and tho diameter of ova in state I1
ovaries ranged from l to 6 micro. div. In stage III 0 orouo

v

of opaque ova with a mode of 6 micro. div. was discernible
and besides this major mode, two other minor modes were also
observed. one with 5 micro. div. and another with 7 micro.
div. Those three groups of ova were separated from the
immature stock of ova and found to be progressing towards
maturity. The maximum size of the ova in stage III is 8
micro. oiv. In stage IV, the first mode progress further
to show a peak at 9 micro. div. and these ova are tranparent
and are ready for opening, the second group of ova uich
are appeared as the highest neat with a dianoter of B micro.
div. are with the peripheral transparent zone and a third

batch of opaque ova with a diameter of 7 micro. div.
constitute the third peak in s fully riped ovary. These
three qrouos of oocytea are not distinctly differentiated
by an evident gap moo; themselves. so it may be presumed
that these three groups of ova may spawn in the eneuln

apauning season in three successive batches.

In the ovary of a fully spent adult a large number
of ova‘with l micro. div. were discernible. only very fiew'
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opaque ova with a.maaimum size of 8 micro. div. were
observed. Ihese residual ova are irregular and in the
state of reaorption.

Based on the ova diameter frequency of the fully
riped ovariea, it is clear that three batches of mature
ova are not sharply separated and so they may spawn
completely in the same spawning season. The ova diameter
freqeny of spent ovary also reveals that majority of th
owe are immature with a very few residual eggs and hence
the above inference could be concluded that mature grou

r

of eggs in the ripe ovary may shed completely in the same. - 3
spawning season. moreover, the completely mature group of
ova are not sharply differentiated from the maturing group
and hence it may be inferred that the process of maturation
is a continuous one and the spanning may take place within

.

a prolonged time. The sporadic occurrence of partly spent
foalea in the lake during October and November may also
confirm the above finding. There la only a single peak of
manure ova in the fully ripe ovary. so it may be concluded
that the individual fish spawn only once within a definite
epaunlng period in an year. The present observation
agrees well with that of Prabakara ea (l97Ub) and Patneik' 4
(1971) mo notiqqd that 3. _q1g_g_a_ and  §_e_t_i_§_g; spawn only
once in Pulicat ad Chilka lakes reapctively and the
spawning activity is a prolonged one.
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To determine the a,»aunin:;; season of 9, g],_9_i_<_1_§ and

Q. §_LLg__e_t_;§g;_qg_ the occurrence of specimens with different

maturity stages of gonads durin; on year was recorded.
5 stage maturity scales was employed to classify them into
stages as described in section 4.3.3. The percentage
occurrence of maturity stages of ovary and testes during
different months of the year 1980 was depicted separately
for Q, Qlbida (Plate 61.1) and_§, §il§ggg§g;g;,(P1ate 61.2)

It is evident from the plate that the occurrence of
maturing 833 mature gonads (Stage ll and Ill) of Q, glbida
wre recorded almost in all months with a hi;her percentage
from January to July. Fully matured ovaries and testes
(Stage xv) of _._), Qgiggmnre recorded from may to December

with a very high percentage in July to Mvemoer, the
maximum of 55% recorded in August. During Jeuary, march
and April females of stage IV were encouered in very
scarce nmberc. dpecimenc with oozing gonads (ovaries
and testes) were not met from the lake during the period
of investigation. Spent ovaries and testes were
encountered from September to January with higher
percentages in uctohr ad iovambero From the abve
observation it is clear that fishes with fully riped
gonads were collected in higher percentages from July to
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tiovsmbor, indicates that Q, _Qp_g_<_1_9_ may spawn during: those

monthsw It may he also presumed that the fins]. stage of
maturity is reached in the ses only, so fishes with rips
gonads may miqu-ate to the sea for spawning. The occurrence
of specimens with spent. ovaries and testes in higher
percentages during; uctober to 1-rlovember also confirms that

the spmmin"; season of Q. _g_;_gg_g_ is from July to Jovember.

Specimens of 3. fligglgggaa with vine ovaries and
testes (Stage IV) occur:-sd from August to April in varying
percentages, the maximum percentages were recorded in
-J0¢8mb91' and January. The percentage occurrence of ripe
maies and females were comparatively high from October to
Fsbruary and this inoicatos that the peak spawning season

of 3, Qlgggggg in Vsmbsnsd lake may be from uctober to
February. The occurrence of spent fishes in the ieke were
encountered from October onwards and the percentage frequency

of spent fishes were comparatively high from February to
April, which also confirms its breeding period during the
above months. As in Q, gggg, fishes with oozing gonads
were not obtained from the lake during the zoeriod of
investigation and hence it is inferred thee fishes with
fully ripe gonads may migrate to the sea for spouting.(==>

Applying the method of Juno (1953) and Yuan (1.955),
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the relative weight or the gonado-somatic index of
,4. gl_Q_i_1g and 3, _{_l_lga_1_g9_g_g_g_ were calculated by ueinq

the formula

uni ht of onad*3‘ " * 1°“
The index was calculated for both males and females

for each specimen and the monthly mean were calculated
separately

In Q. glgigg? (Plate 62.1) comparatively high gonada
lematic indicee were noticed from August to uecember
indicates intense gonadal activity during these periods.
The 651 values were gradually increasing from March when
gonads begin to mature, reaching the maximum in September

1

October when moat of the adults are fully mature. From
December onwards there is a noticeable fall and it may be
duo to the diecharqe of gamete: and hence there appears
the spent fishes. High 251 values from Au-gust to Qecember
indicates that majority of the individual have fully riped
gonads and spawn durinq there months.

In Q. §_§1_ (Plate 62.2) the seasonal
variation in gonado-somatic lndicea of both sexes were
quiet evident. In males and females high value: were
recorded from October to February.  pattern of
variation in males was similar to the: of female. Due
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sudden faii of 551 during March onwards may be due to the
liberation of quotes, Tho ool vaiuoo were found to b
increasing gradually from May onwards and tho maximum,
131 valued were recorded during December. [ho

comparatively high 451 values ou;ainod from uctober to
February indicates the intense gonadal activity during
those periods and can also confirm that too major spawning
season of this species is from uctobor to February.
onthiy fluctuation of $51 values are due to its prolonged
brooding ooacon.

(d) gizg Qt firgg ggturitgz

Fishes were grouped into 10 m Sire groups and the
percentage occurrence of fishes in various stages of
maturity in each sire group was calcuiamod. The stage III
and above were considered for the purpose of caicuiatinq
the size at first maturity

Percentage occurrence of mature males ano females

of §,_gig;Qg_are shown in plate 63.1 and 2. It can be teen
that upto 115-124 mm.$L ail males are immature and the
EILUIQ maies appeared in 135-144 mm $L group. The

percenmae of mature male increased upto 215-224 m 5L

group. In maioa.ono hundred percentage maturity was found
in size groups above 215-224 mm SL. In fomaies boiow'i55~.

164 mm SL group all were foufid to be immature or maturino
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The percentage occurrence of mature females steadily
increased upto 245-254 m SI. group when all females

were fourd to be mature. The 50% level in the maturity
curve which may be taken to represent the man length
at which maturity was attained, are 195 Illa SL in melee
and 215 ma SL in femalaa. From the observation it in
evident that melee attain maturity earlier to females.

In  % (Plate 63.3 and 4) all fiehee
upto 55-64 ma SI. group are imature in the cane of melee
and 65-74 St. group in the case of females. ;=u1aJority
of fishes matured in the 115-124 ma ESL group both in the
caae of males (SSX) and females (58%). From this group
onwarcia, mature fishes steadily increased to 100% at l45-154
an SL group in males and 155-164 um 51. group in females

oaaed on the observation, the 50% level in maturity
curves which may be taken to represent the mean length
at which maturity wee attained, were ll’! an SI. in melee
and ll8  SI. in temalee. It is therefore, evident
that both the eexee attain maturity probably betmen
l-‘I11 5L QIOUPQ

Venkateeubba Rao (1963) reported that 1;he size

at first maturiizy of 3, _ is 85 mt In 33'. gig;
female attain maturity at  m and in 1. Aggggigu it
ia mo mm (Devadoae, 1969). 5-iaragi md Jmlea (wee)



observed that the size at first maturity of ,1. g;_;9_\;g in
125 mm in females and 95 m in melee. But in the present
investigation it is ooeerved that in Q. _Qp_;_<_1_g the mean

length at which maturity wee attained is 195 mm SI. in
melee and 215 mm SI. in females. on comparison with other

eoieenide it is clear that Q, glgigg attains maturity only
the big size groups in both the serou

Among the ..\B1'ti.d8. Qrabhakara Rao (1970!o) 11;“

the sire at first maturity of _~i- 919,93 Of 9111166‘? 1839
as 1.64 m and 189 mu for melee and females respectively.

Similarly, Petneik (1971) E9po1‘t0fi that 75:4 of the female
were matured in the size goup Bl-90 mm and fiuzé melee

were matured in the size group ‘ll-80 mu in 3.
of C-hllka lake. But in the present study the size at
firet maturity of  guggtgug is found to be ll6 um SL
in males and ll? on 5!. in females. The result of the
present study agree: with the earlier reports that the
mole atteinemeturity earlier to their female counterparts.

(6) .1i2wi£r=

For this study, ovaries of fully ripe fishes were
used. The total number of eggs in the ovary we! enumerated

by adopting Hfllden and heitt'e (1914) gm-,,,,,1,, F 
where F an fecundity, n an number of eggs in eubeanple,
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5 0 total weight of the every, g In weight of eubclnple
in the same unite.

Ihe fecundity of Q, Qgig; wee studied in 31
ovaries. The number of ova varied from l,(B,864 to 13,87,940
in the size range 198-520 mm SL. The number of ova increased
with an increase in standard length of the fish. The
reg-reeeion was calculated by the method of least squares
and represented in plate 64- A straight line reletlenchip
was oirxtained mtween fecundity and ctendard length (plate
64.1). The regression equation after logarithmic
transformaion of the variables, can be expressed as

log F n -0,2979-+2.375l log L

(where F I fecundity in thoueandc of ova, leg L =
standard length in ma).

The correlation coefficient (r) between feeunuity
and etandud length wee found to be 0.9419 which showed
e high degree of correlation.

The weight of 9,. flgggg eleo showed e straight line
relationship (Plate 64.2) with fecundity. The correlation
coefficient (r) between fecundity and mew weight: was found
ta be  which showed that a high degree of correlation»
The relationship between body weight of the fish and
fecundity is expressed in the mgreealon line as



log F an 3-34194-0.8220 log W

(where F an fecundity in thousands of ova, log W an weight
Of fifih 131 grams).

Vankatasubba Rae (l963) reported that the fecundity

of £. |_§§£ varied from 17,43,000 to 43,25,775 Qggg
in the size range 93-106 mm length. Similarly Devdoca
(1969) obaorved that the number of ova in 5‘. gag; ranged
from 44,621 to l,79,659 egg: in the size range 1%-29v um
length and in J, i the -ova numbered l,42,uU5 to
2,25,9@ in the size ranges of 195-235 m length. Ga

cdmperlaon the fecundity of other dciaenido, it is evident
that in_;Q. QLQLQQ also tho number of ova 1.-:aa found to be
increaaineg with m increaa in sire and weight, as reported
in other Sciae-nide mentioned above

The fecundity of 3;. Qlggggggg was studied in
27 fishes. The number of ova was found to be ranging from
54,720 wo1,a1s in the sire ranges of 101;-148 mm $2.. Ac

in Q. 5;_t_>_;g_§, the number of ova were found to be increasing
with. an increase in standard length of the fish and a
straight line relationship was observed between fecundity
mn standard lemth. ihe regression was calculated by the
method of least square: and repreaented in plate 64.3‘
The mgz.-oocion equation after logarithmic transformation



of the variables, can be expressed I8

log F a -2-il0+3.2!>63 log L

(where F a fecundity in thousands of ova, L I standard
1." FEB)‘

The correlation coefficient (r) between fecundity
and standard length was found to be *;.~.7178¢

The number of ova was also found to be increasing
with an increae in body flight and a straight line
relationship could be found between aeight of the fish
and fccundity (Plate 64.4‘). The regression equation aft-It
logarithmic transformation of the variables can be expressed
ll

log F n 2.89174-U-9896 log W

(whore F an fecundity in thousands of eggs,  -a weight of
fish la grams).

A'_'{ho correlation coefficlontbotwoen fecundity and
body weight of the fish was found to be 0.6906.

Rrabhakara RIO (197%) Qbgqrvgd that the fecundity

of Q. glen; varied from 1,134,211 to 14,43,785 eggs in the
size ranges from 148-QM mm. The correlation coefficients
between fecundity and length and weight were reported an
3.5306 and G.442i roapocti\rcly.. Similarly, Patnaik (1971)
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observed that the fecundity of 31;. Egg; varied from
17,293 to l,6l,505 eqqa in the sire ranges 86-193 mm‘
On comparison with other Serrida, it is clear that the
fecundity of Q, £$l§Q§Q§2£2§,18 relatively lea: than that
of .e.- mesa and .i- mau

Tha exponential value is usually reported as '3'
when fecundity is related to length and '1' ‘when f9¢=_md1-gy
is related to weight (Eleven. 1978). But in the Present
studies, the exponential value is lean than cube in
Q. “gig; but it is greater than cube in Q. fllyrujgggg,
when fecudizy is related to standard length. moreover,
the exponential value in found to be lees than '1' 1n
Q. “big; and Q. ggggug when fecundity in related to
weight. The difference in exponential value-and fecundity
may be due to age, season, environrmnt (Folder and
Zlglctra, 1959; Antony Raja, l97l; Zlgletra, l973).
According to Sagenal (1978) the changes in the environment
may also result in significant changes in fecundity.(fl

iiecauae of the absence of any external character to
distinguish the two serene in Q. mm md 3- £
the lexea were determined after exmnining the gonads to
determine the occurrence of males and females. Tables
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12 and 13 show the monthly distribution of the two sense

of Q. gag; and 9;.  in Vembanad lake.
The ratio was tested by Chi-square (X2 In 2 -Lo-Eglz) analysis
for difference from the hypothetical 181 ratio or null
hypothesis (Snedecor, 1961). H

In Q. §_L;;_¢_i3_ the sex ratio was not skewed much

in all months of the year 1980 and the sex ratio nearly
conformed with the expected 1:1 ratio for all maths
Ths mean ratio of males to females were l.u0:l¢07 for the
year 1980 and the Chi-square value for the year was 0-81
which showed that the variation is insignificant.

The ratio in Q, §;;gggg§g§gg_for the year 1980 was

found to be deviate from the normal expected value lxl
ratio. The sex ratio was significantly different in
January, March, June and Nvember. The chi-square value
for the year was 21.73 and the mean ratio of males to
females were 1.00:1-39. The skewed sex ratio was due to
the pondarence of females over males.

Qashm (1966) Quggggtgd that the paderence of one
sex in a population is because of szual differences in
growth rate, the faster growth rate leads increasingly to
less loss.frdm predation and this may influence the sex

ratio. IQ.§, 1i1§g§gggg,also the maximum size was
recorded.in the outnumbered sex. Reynolds (1974)
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suggested that the diversity in the sex ratio may be due
to the partial segregation of mature forms, either
through habitat preference or because of school formation,
then rendering one sex to be more easily caught than the
osher. During the peek spaning season females were more
comnered to males and such preponderance could be de to

behavioural differences between the two ¢@=¢='(P°1°,,;,
and Tormooova, 1969 ).

4- 3-st. ¢
detailed studies on the reproductive biology of

Q. Qgigg is not available; so there is no scope of
comparison. However, pertinent literature on the
reproductive biology of related species of the family
Sciaenidae from Indian waters are available (Venkatesubba
Rae, 1963; Rajah, 1964; Annegiri, 1967; Kutty, 1967;
Appa Rae, 1967; Uevadoss, 1969; Barsgl and James, 1980).

in 3: gigggg; the breeding season extends from June to
August along the Bombay coast (Venkatssubbe Boo, 1963).

Rajah (1964) reported that g. 535%; breeds in the northern
part of Chilka lake from May to AUQ\l8to The breeding

season of Q. gm; extends from July to Uctober along the
Bombay ceaats (Appa Rae, 1967). L dean breeds
twice, one in December to January and the other June to
September in Bombay coast (Apps Rae, 1.967). Annegiri

(1967) 0259;;-ved that the breeding season of Q. gmmgggg
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extends from Qctober to January at Mangaloree

Recent1y¢'B.8r,agie and Janee (1980) reported that the

apewning eeaaon of 1. gggggg extends throughout
the year along the South Kanara coast. Gopinath (1942)
observed that poatlarvai forms of §_- 519551; along the
Trivandrum coast from wlovernber to March.

The breeding biology of fishes of the family
derridae of Puiicat and Chilke iakea have been
investigated by Jhingran and Natarajan (1969),
Prabhakara i-no (197012) and Patnaik (1971). In Chiika lake,

30'"! 5"“ slllifllifiqlfil (1954) observed the male eoecimona
of Q. g_9_§._i,{g_§_ in ripe condition with flowing miit and females

with ovary almost in ripe condition out they were not able
to eay whether the apeciea breeds in the lake or not
Jhififlrflfl BM! Nltlrljm (1969) observed the occurrence of
melee and females of ;~;.1,- Q3515; with oer!-“<2 oomdv in the
aouchern sector of the Chiika lake. Prabhelcara Rae (19701))

etated that  g_1e_g_§_ with oozing gonads were not encountered
from Puiicet lake and so he presumed that the final stage of
maturity of zhia apeciea is attained only in the ace.
Fishes with fully matured gonads were occurred throughout
the year and hence he concluded that 3. glgga breeds in the
east coast of India in the year round. Patnaik (1971)
noticed that 3. afligg breeds in Chiika lake from May to
September and unlike _.i_. 935;“ the outwardly spawning
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migration of this species from Chilka lake is not been
takinri; place. But in the present study also, specimens
of go j1;gggg§g;g;_with oozing gonads were not encountered
fro the Vsmbanad lake and hence it may be inferred that
the final stage of maturity is attained only in the sea.
From.1ovember to January the fishes collected from the
bsrmouth areas of the lake showed a higher degree of
msturity_than those specimens collected from adjacent
areas and hence it can be presumed that the fully ripe
fishes may undergo migrations to the nearby coastal area
for the purpose of spawning. A.similar observation was also
reported by Prabhakara Rae (l970b) in Q. a of Pulicat
lake.

The multiplicity of modes in the mature ovary of

Q. ‘mg; and Q. _§_QQ__er_Lr,g1_\g_ denotes its repeated spawning.

The multiplicity of modes of the ovarian eggs in the
frequency curves suggest three possibilities:

(l) that either the fish spawn more than once
during s opening period or the spawning season
may be a prolonged one and the process of
maturation may be continuous

(2) that the secondary mode represents the eggs
which are to b carried over to the next spanning
season
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(3) that they comprise eggs which never ripen but
will degenerate and be resorbed at the close
of breeding season (Clark, 1934).

Bflt in 2- mm and 2... Mme M mewrine
ova were present in ovaries between two successive spawning
interval, hence the possibility of being carried over to
the next season can be ruled out. Similarly the percentage
of degenerating ova in spent. fishes of Q. _Q_b_i_g_g_ and

Q.  are very low and so the possibility of
complete degeneration or resorption of secondary and
tertiary modes can also be ruled out. So the first
possibility can be taken for granted as far as Q, glflgg,
and  g,_Lggg_3q_g_g_g_ are concerned but this conclusion
disagrees with Clark ‘s (1934) statement that if several
groups of maturing ova are present in n ovary, but only
one patch of egg is spawned by each female in one breeding
season, the number of eggs in maturing group is expected
to maintain a constant ratio to the number of eqais in the
mature group throughout the entire breeding season

Venkataremani (1979) stated that in Q. malabggiggg and
5. gglla, the minor mods which appeared in advanced
maturity stages may get reabsorbed or may probably be
extruded along with fully mature ova, as nourishing eggs»

On comparing the reproductive biology of Q. mm
and  £;@gQ_§_g§_\_.g_§_ in Vembanad lake, it is noticed that
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Q, 11lgQgg§g3g5_has a prolonged breeding period than

Q, §_1,g_l5_1_§- The spamming season of Q. _QQ§g°_g_ extending

from may to December and lthot of Q, Qgggtgggg from
August to April. Tho fishes with ozing gonos were not
collected in any of the species and honce it may be presumed
that in both species, the final stage uf maturity is
attained only after reaching the sea. But the related
species of_Q. glgigp and Q, fllamontosug were reported
to be breeding in Chilko lake (Jhlngran and Jatarajsn,
1969; Patnalk, 1971). the seaward migration of
lecustrine fishes for spawning purposes have been already
reported (Jhingran, 1958; Thompson, 1966; Prabhakora moo,
1970!); Kurup and Samuel, 19811’)

While reviewing the spanning habits of Indian
teleoets, Qaeim (1973) found that along the east coast of
Indie, fishes spawn mostly in pro-monsoon months and along
the nest coast durinu the monsoon and post-monsoon periods

The present observation on the spawning period of_Q, g1Q§Qg,

and §,‘§;lgggg§ggg§_f:om the south west coast of India are
in full agreement hith the shove mentioned viewreventhough

the spaunlnj period of Qp §;lgggg§ggg§owas found to be
overlapping even in the proumonsoon DGI1Ode
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SUMMARY

A.detailed investigation on the Systematics,
Distribution and Ecology of all fish species of the
Vbmbanad lake was carried out during the period from
October 1978 to5°°t@"berl980 and biological studies

were conducted on selected species of commercially
important fishes of the lake during the period from
January to December, 198. Fish sampling surveys were
conducted from all types of fishing methods and gears
of the lake at monthly intervals during 1978-1980 and
water samples for hydrographical observations were
collected from 20 fixed stations in the lake to study
the affect of physico-chemical factors on the distribution
and abundance of fish species in the lake. Fish specimns
for the biological study were sampled at fortnightly
intervals from.diffsrsnt stations of the lake

l50 species of fishes belonging to l00 genera and
56 families were identified from the Vembanad lake. The

classification adopted in the present study is that of
Cmmpagno (1973) and Greenwood (1975). A taxonomic list

of Vbmbensd lake fishes is given. the systematic
descriptions, ecology, distribution and aunaace in the
lake of the fish species of the sub-family Psllonulinae
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(Family: Clupeida) and the family Lsiognathidse of the
Wmmbansd lake were published by the author and hence the

above accounts of these fish species were not incorporated

in this account. 139 species of fishes belonging to 95
genera under 55 families are fully described and
illustrated. Identification keys are provided for all
genera and species (except for monogeneric grous and
monotypic species of the Indo-Pacific area).

Of the 150 species of fishes recorded from the lake
during the present investigation, lJ8 species belonging to
66 genera are reported from Vsmbane lake for the first
~‘-1"~- §i2i2.1*:|.e.s.2s. aim and éiemu iieseius. 1" Nserdsd
for the first time in indisn waters.  ggflgig
gQ§ggg1is_and Q;gg;igh§Q1;_ni1§;ggi,are new~records from

the west coast of ifldi-30 4 species viz» 251111; .
mute (11zmmmm\e.> aeainseieem menus. em and
§ igggiggg are re-discovered from vembanad
lake and it seems to be endemic species to this lake since
there is no positive report of these fish species from
other parts of India or world. The re-description of the
following species are essentially needed since most of them
are not described in recent times with adequate number of
fmah 8P¢¢1"'@"-9* °..eY.2lLs »  iiillh
liishs §i8.i§.b.§.4.- ....Q.l..:'.>l3.12L.§.i’»*‘- B " eflisiv £&L mien
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mm (mm) we-.a..er, mm <;;m,9_;_> <><=-1-w-
_ Austrobaptrachus dussmalsri,
mane mam  <!1zmsnm.h.m>
!lHSD22&2£2£w at (Hp) 12223221:.2122lL2.£££Ln1!.2!&£921Ln

em. 2- th_@.mi- 1229.:-u. ewe» §3e_u.eqs.asus.

Illflieiéalhkashaneair §issasa.lieaesaa,taeatsssaaalan.
gggg§ggg;_and 1g3;ggggg_lgQgggQgg, Sexually dimorphic forms

of Qg1gigg§h1;_g$j;;ggi,are described for the first time
from the present collections;

Among the phyeico-chemical parameters studied, the
pattern of the variation of temperature was bimodal. A
steady and steep increaee in the temperature was noticed
from February to April, the maximum temperature during
1978-1979 was recorded in march (33.6°C) and in April
(33.4°C) during 1979180. From June onwards, the

temsrature began to decrease due to the onset of southwest
monsoon, the lowest temperature (2o.e°c) was recorded in
August in both the years. Salinity has shown to be the
moat fluctuating parameter in the lake. The highest
salinity values (33.68 and 33.02%.) were recorded from
station No.2 in April in 1978-1979 and 1979-1980

g9;pq¢t1vQ1y, The pre-monsoon season is dry and invarisbly
high salinity values were recorded fro moat of the stations.
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with the onset of the southwest monsoon, the salinity
values were steeply declining and during the peak monsoon
months, the lake became completely filled with fresh water
The salinity values of the northern sector were relatively
hiwhsr than those.of other sectors.~ The salinity values
did not reach even 5¢Q%s in the area south east of
Thannirmukkcm due to the closure of the Thannirmukkomvbund

during the pre-monsoon season. The highest dissolved
oxygen value (5.78 ml/l) was recorded from station Mo. l9
in June during 1978-1979 and in August ('-L80 ml/l) from
station No. 20. during 1979-1980. The lowest dissolved
oxygen values (l88 and k9l ml/l) were recorded from
station No.5 in the month of April in bth the yearas

the fishing mthods of Vembanad lake wrs classified
undsr 3 major categories- viz. gear fishing, line fishing
and miscellaneous methods. 5 major categories of gears
were observed from the lake viz. 3ill nets, cast nets,
drag nets, bag nets and fixed nets. The different types
of fishing gears under each major head ere described.
Details regarding the catch composition of all gears and

fishing methods, their sector~wiss distribution and the
season of their opretion etc. are incorporated.

The occurrence, season and frequency of the 139
species of fishes recorded from the lake are presented»
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Of the 139 species, 45 (32.37%) can be considered as
residents, 68 (48.94%) are marine migrants, 9 (6.47%)
.are migrants from the adjoining rivers and 17 (i2.23%)
species accidentally enter the lake either from the
adjoining sea or from_the river. 42 species of fishes
of the lake se found to be commercially important.

Based on the salinity characteristics, tidsl
regimes and nature of fish fauna, the entire lake system
has been dividsd into three sectors viz. lrthern sector
(stations L-12), Central sector (stations l3-l7) and
Southern sector (stations 18-20). The fish species which
inhabit the different sectors of the lake are classified
according to the schme of McLusky (1974) as follows:

l) 22 species can be characterized as oligohsline
fish species which inhabit the fresh water zone and are
cpabie of tolerating salinity upto 5%; s

ii) 35 species are true estuarine fishes of which 10
species inhabit all the zones of th lake irrespective
of the salinity distribution. l4 species are found to
occupy high saline areas of the lake and ll species were
found to be strictly confined to the gradient zone and
toy as true brackish water s>ecies.

iii) 82 species of fishes are of marine origin, of which
39 seecies are euryhaline and 43 species srs stenohslins.
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The euryhaiine fishes found to be dominating the catches
from the northern and central sectors of the lake during
pre-monsoon and the pos t-mensoon seasons and their
occurrence are noticed from all the stations except those
in the fresh water zone. The frequeny of occurrence of
stenohaline fishes in the lake are very sporadic ad
irregular and is rather confined to the mouth and adjaent
areas of the lake.

An attempt was made to correlate the distribution
and abundace of fishes with the fluctuating physica
chemical parameters of the lake. The result shows that
salinity is the most significant controlling factor on
the type of fish fauna of the lake and their distribution
and abundance, both seasonally and geographically.
Temperature has some bearing on the distribution of some of
the species of fishes wheres the dissolved oxygen content
does not limit fish distribution in aha Vbmbanad lake.

Mass mortality of fishes wre frequently observed
from Eloor-Vsrapuzha regions of the lake during February
to May. This part of the lake is found to be virtually
a barren contaminated zone where vary few fish species
were observed. The species which are undergoing mass

mvrtalitv are the following: fisiaaaaaua<a.-)»sm.!.ie.
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is  .s.u\.t_..tP 1“ .f.ilme§.2aaa- 2%
| ,§!li!‘.2\.£9.  W"!  (5-)
jggguflggp The recon for the mass mortalitiec of fishes
during the pre-monsoon season may be the reduction in the

water discharge from the adjoining rivers with the raselt
that the effluents dumped from the factories may not get
diluted and washed away ac in the monsoon season.

A general appraisal on the detrimental factors which
are affecting the fisheries resources of the lake is
Prfifleflifido V59 1mPB¢t due $0 (1) various kinds of pollution
(2) Thannirmukkom bnd (3) periodic dredging of the Cbchin
navigation channel (4) prolific spreading of_§glg§Qig
£g and other macrovegatations and (5) stake net
fishing on the fisheries resources of the lake are
discussed. Sou measures of conservation are also suggested.

The biology of the two comarcially important fish
species of Vemhanad lake viz.  gjgigg (Cuvier)
and ggggggugilggggtgggg,Cuvier are 1fiV98t1QItGd0

The analyses of the food and feeding habits of
Eh g1Q1Qg,of the lake reveal that prawns, teleoste, Juvenile
crabs, amphipods and lsopods formed the major part of the
diet. fhe Juveniles have a preference for planktonic forms
like post larvae of prawns, crab larvae, amphipodc, isopods
and nereid polychaates. Prawns of the genera Mtgggggggg,
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£gggggg,and §5ggg;,are represented in the out contents.
Four species of teleosta are identified from the food

item v1=- .>;i9.la2.*i9.ma. sop». lmm awn  ‘PW
and §1Qg1g§ggg,spp¢ Uther items of food identified usre
cumaceana, myslds bivalve molluece, §ggil{g,app¢, stomatopod
larvae, higher aquatic plants, diatoms and §gg$§g;,app.
o difference in the food of males and females could be
seen. Seasonal variation in the food of juveniles and
adults are given. To cum uo, Q. _g,_g;g__q_ can be characterized
as a macrophaoua carnivore and it feeds on both subsurface
and bttom dwelling organisms. The feeding intensity
calculated for the year 1980 Qhgwgd that the perggntgggg
of fiorqcd, full and 3/4 full stomachs were lees in most of
the months when compared to 1/? full, 1/4 full, traces
and qmpty, ‘The occurrence of empty stomachs were
encountered in moat of the months except in March and the
percentae of empty stomachs were comparatively high from
July to November, which is the peak spaninq period of
Q. gag; in Vembanad lake.

fhe food of 3. Qjgggggg was represented mainly
by amhipods, isopode, polychaetes, juvenile crabs,
filamentous algae and diatoms. Juvenile fishes have a
liking towards small planktonic forms. The percentaqs
occurrence of diatoms, ostracode, mysids, copepods and
decapod larvae were found to be higher in Juvenile fishes
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than adults. Amphipods, isopods, polychaetes, juvenile
crabs, bivalve molluscs and detritus matters were found
to be consumed much by adults. Other food items which

were identified from the gut contents of_g,_§i;gggg§gggg_
in traces nerechirdinea, mysids, gastropods and cirripads.
Ho differences could be seen between males and females in

their food. Seasonal variation in the food of juveniles
and adults are given. fhe mouth of  §_i_;_g_e_:_;§g_§_g§_ is

hiqhly protrusible and is adapted for brising on epiphytic
animals and plants of the environment. It also has the
power of picking up other benzhic animals like polychaetes,
bivalve mlluscs and gaatropods. To am up, Q, giigggggggggl
can be characterized as a microphagous omnivore and it feeds
on demersal organisms. The feeding intensity calculated
for the year 1980 showed that the percentage of qorged,
full and 3/4 full stomachs are less when compared to other
catgories. Fishes with empty stomachs were encountered in
almost al1:months except in June ad July» \During the peak
spanning season (uctobsr to February) the percentage of
empty stomachs were very high. The stomachs of the fully

mature female specimens of Q, QLQQQQ and ;§_- _
may get pressed by the dialated ripe ovaries and it may be
the reason why the fully mature female specimens always had
empty stomachs
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The length-weight relationship of Q. Q95; and
mmmm Mira Wrked wt

The logarithmic regression equations obtained for the
above tfib soccias are as follows:

Q. Q3135 (based on 162 males, 167 females and 9'7
indetorminanta)

For males: Log up I ...1,5055+2.:3618 Loo 1

#01‘ Females: Log w as -O,9?60+2¢4UB9 Log 1
For indoterminants: Log w I -1.71B8+3.U616 Log 1

Q» §fl,_Q_gq$_9_g\_1_§_ (based on 164 males, 287 females and 164

indoterminanta)

For males: Log w In -1.32444-2-874u L09 1

For Females: Log w In --1.2874-+2.8381 Log 1

For indotorminantst Log w In -U.8167+2,2558 Log 1,

The re-groacion equations of males, females and

indatorminants of Q. ggggg and Q. fllgggggg were
Subjected to students '11‘ teat for comparicon of their -.
regression coefficients.

In Q. 333193, the regression coefficients between
males and females, males and indaterminants and females
and indoterminants showed significant differences.
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In Q. Q_l@n11§_u_§_, the regression coefficients
between males one females are insignificant at 5% level.
Significant differences were observed batman males and
indeterminants and females and indeterminants.

The relative condition factor (kn) was calculated
for Q. gggg and Q. Qflggggggg for the year 1980.
in females of Q. yogi, high ‘kn’ values were noticed in
April and from August to November. In males, high 'kn'
values were observed in June, August and September. In
Q. . the 'Kn'v-alues of both females and males
followed a similar trend with rise in ‘Kn’ value from

August to January, highest value in females was recorded
in Becember and males in October. In _i_J_. g_L§§,_Q_§ and

Q. fl,_lgn_t_9_g_9_g_, high 'Kn'~ values were recorded during the
spanning season and so it can be presumed that the sexual
cycle can definitely influence the» 'Kn' values to a
perceptible degree. But in some non--spawnini; months also

high 'Kn' values were observed in 2. albidg and hence it
may be inferred that the ‘Kn’ values were not only
influenced by the sexual cycle but also by feeding intensity
or by some other unknown factors.

The breeding biology of P.» aleiee “M 3- Q.1%'.l!'.9.§.!fl.
of Vembanad lake was studied. A 5-stage maturity scale was
employed for classifyin-3 the maturity stages  both the
»8p6¢1QIa
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The ova-diameter frequencies of fully ripe ovary
of Q...  shows that there are two batches of mature
egos (9 micro. div. an 7 micro. div.) which are sharply
differentiated fro the general stock of immature ova and
it is the indication of two successive spanning. The
intarvai betwon two spanning is snort due to the fact that
those groups of mature ova are not sharply d1ffOI9flt18tOd0
The occurrence of fuiiy spent fishes also confirm the
above inference. The spaninq season of g, gggiggiwas
found to be during the months from Jqiy to Novembery This
is confirmed by zhe percentage occurrence of fuiiy mature
specimens and high SS1 values.

The ova diameter frequencies of the fully ripe

ovaries of g,_§;;gggg§g;gg,showsd three batches of mature
ova (9 micro. o1v., a micro. div. and 1 micro. div»),
which are not sharply differentiated among themselves and
so it can be inferred that they may spaln completely
in the same spanning season. But the processes of matura
tion is a continuous one and spaning may take place within
a prolonged perioo. The peak spawning season of

_§,,§$igggg§ggg§_ia from uctoaer to February§ This is
confirmed by the percentage occurrence of fully ripe
specimens and 551 values

Individuaia of Q, _Q_Ip_§gg and Q. giigngggug spawn

only once within a definite spawninq period. $be=1mens
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with oozing genes were not encountered from the lake,
hence it may be presumed that the final stage of maturity
of Q,_g1g§Qg,and Q, jilgggggggg are attained only after
reaching the see,

The size at first maturity innQp_g1gggg_et 50% IQVQI
was found to be 195.0 m,SL in melee and 215.0 mm SL in
f9m81IIo

The size at maturity in Q? §i1gggg§glg§,et 5%
1eve1 wee found to be 117.0 m SL in melee ad 118.0 mm SL
in females

Ihe fecundity of Q, gibidg wee studied from 31
ovaries from the fishes ranging in size 198.0-52u,0 mm SL.
{he number of eve were found to be veying from i,ue,e64
to 13,87,940. The number of ova increased with a increase
in standard length and body weight of the fish. A straight
line relationship could be noticed between fecundity and
standard length/weight of the fish. The resultant equation
for the relationship between standard length ad fecundity i

iog F 1- -0.2979+2,3751 log 1

and between body weight and fecundity is
10¢] F I 3a3419+Uo8220 Ioq w,

{he 'r' vaiuee were 0.9419 for standard iength and 0.9602
for body weight.
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The fecundity of Q. % has been studied
in 27 specimens ranging in sire 100-0-148.0 mm 8L» The
nuoer of ova were found to be ranging from 54,720 to
61,376. ~‘1‘he number of ova were found to be increasing

with an increase in standard length and body weight.-» A
straight 1ine relationship could be noticed between
fecundity and standard iengtln/body weight. {he resultant

equation for the relationship between standard eietnqtht and
fecundity is

iog F -.-2.110+3.2563 109 1

and betuoen body weight of fish and fecundity is
log F - 2¢8917+iJ,9396 19¢; w,

The 'r' values were 0.7178 for standard length and 0.6906
for body weigh t

In Q» gigigg, the sex ratio does not skew much in
ail the months of the year 1930 and the sex ratio nearly
conformed with the erpecto 1:1 ratio (Based on chi-squirt
vaiuesb. IQ  , the expected 1:1 ratio was
recorded only during 8 months of the your (based an
chi-cquare values). The sax ratio was significantly
different in January, march, June and lovember. Fho
ekeuad sex ratio was due to the oondarance of females over
males.
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