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PREFACE

In aavaral acicntific axpaditiona anrvayod
tha Indian ooaan. their findings on larval fiahaa
warn translator: and incoqlata. During tha
International Indian Dean madition (1960-1965)
aooplnnkton saqalaa uara oollactad tron vast araa at
thalndianooaanadoptingrtandardproondnraahytha
participating voaaaln. ‘man planktm canola
providaa an opportunity for a qnaral study of tho
aooplanltton as I011 aa thair tanonouy. abnndanca and
dist:-ibntial. Raaliaing the imortanca of tha
analynia and classification of tiah larvae at the
falaily laval baing an of the moat i—adiata
intonation raqnirod than for tha Indian Ooaan ragiono
tho tiah larval portion aortad out from tho above
aooplankton aamlaa was allottad to tha author by tho
tmmco Conaaltativa Coutittaa for tho Indian Ooam

Biological contra. In apita oi the amhaaia laid on
tho study of the falily Bcollbriclaa. owing to tho
paucity of the aeoubrid material in tna collection.
Inch could not in done about it. flouavar. the record
and dcacription or than vary narly atagaa of naokarol
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llrvu nude in 1967 at part of this study was tho
first of its kind. ‘rho prcunt study on the
distribution upset: of cm: larva or! such large
nroninthnlndianoenninalromiquoandfirutot
in kind.

rho idcutiticatian of fish larvae in the lost
difficult and time consuming tux noecuitatiaq
considerably long till: especially duo to the large
mount. at tutorial. and the ditforunt dogma in tho
quality or their preservation. ‘rho pnnust chain
is the antenna of such an unimnnnt. ‘rho min
objoctivos an to present. a guard. picture of
ubundnnco. dirtrihatim and conceal). variation or
fish larval along with the larval ehnracuru at tho
family lawn). in tho Arlbtlt son and Bay of Bengal.
Alla the pram: rust: of hialogiaal and ocunogruphie
lmouldqo of this route» has bun tamarind for
studiu on their incarnation with fish larva.

Kr..J..P.
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rtdltamnofttniudtmoooutsnmarudto
oaqruo of about 3.000 to 4.000 specie»: of tmptcal
sham fllhu (Cohan. 1973). The influx at shalt.
nlopo and nbyull apnea: an aanpnrativuly Ion Ill!!!
eonpuod to tho shun nah tum. rattler (1956)
xocomudaboutailsopoctutzonudsoaudooutlam
eons: of Arabia and Smith (1965) needed non than
1.000 qnctu {ran the south At:-tau tutors. Dunn
(1968) status! the dinntzy of cptpolagtc tub tam:
at the Indian cent: and cxuutua Lu oeexégxcu
attains. Run (1969) estimated that out at tho 1.500
doqunoountcttlhcl. huthmiooamlamntor
tho Iaduaoennn in eaqcxtnonvlth 725 caucus tort-.ho
Atlantic and 300 to: the Pacific. at tho sou). 300
than an spam as thn Indian clean. 150 to zoo upoctu
belonging to was 60 tannin an of ouuurcial
tnottanao. In 091:0 at the late: 1%: of tube:
nnatiuqtntholndianoeun. vary tovhunhoen
account! tuewanic «caution curtain: to allow that
an in mogoogrqhy to: describing dzlstrihutton patterns.



But for the studio: at Mu (1965) and mag and

Forays: (1966) no you donnuntod qualitattvc studies
an tunable on the auacuttntlan ma dntxihuttcn
at spoon: ennplu.

rhounrvcyotoqgsadlnrvuowufintudont
tltohoytmingotthcoattazytoouaythooarly 1110
history of oomorctally lqorbut npoctu. Considering
the natural ulvantagu in n@11ug 11¢: luvs: during
that: only larval period nuns: than juvcnilu and
adults. Iduehyeplankua many: can emanated at
dlttcuntputaotthcuvorldoeuun. Noatatthonurtno
tuna have 301391: luvu including thou  aopout
demand 099: at hand their eggs tntonully. ‘they
hnvnannnotluadcpthortcntoddtnzthuuaaintho
wpor stand layer w just below tho thunocnno lncluung
luvuo of nuopolagic ma bathypolaglc Ipociu. Boeluuo
o£tlu£uh1oIu1—tngnb111.1:yo£tlu1nrruthoycnnbo
«mind with a stun your like tho plnnkea not. This
with thou I140 distribution factutatna tho possibility
of saying tron attentive tron. Autumn (1959. 1971)
has absolved thatnnxinnnmut at noon and larva could
hoobcaiunllbyuqumauntoteolumdavntondopth
at 100-» lsonmdthatthcrcuunoovtdcncc forflch
larva: moving through tho ttntnocltnc while asking



diurnal vaxttcal udgrauan. nah agga and la:-vac
auxvaya pnwtda Lntansttng and basic data an the
loeatteu of prabahla spanning grounds. nauma of ages
and larna. luruux. the  collection of the
aqla would also Ladteata the spawning aaaaon ad
variation in tho sauna and population. ‘ma
at tho distribution aufltaa La that it halpa ta avaluata
tho anttu apacuu: at physical and htologtal. cavitat­
aanttouhtdnthaapaeiaaanadaptad. Ianyoltha
pelagic tuba: ulna mu baits. aaxdmaa. Iaacluzal can.
an caught nanny in ma coastal vatara.

Anattqttottndauthaufaroeamtcthaaa
eoutalapactaadooocuranauhtdnaratluanaaot
apauningatratiauottluaaaapactaaaauallaaothar
apaalaawavaldbaot tatatut. aaatrularatuliaalnandx
namitudahavanotbaanateanpcad earner. with tho
ahovatdaaainutndtluttalaxvaaaottadouttroutha
standard aaqlu collaaud from 200 - 0 I flung Inter­
national India can Expedition (1103) van aubjactad
to an-non atudtaa in eafltnattan with the oehar
avttmxtal paranatara available. In vtav of the
difuculuaa aupartanead in tha analysts at aaqalaa.
tdantittcattan at an lanaa and pnneaaaing at data in
napact of men latga nfiar of collection» tho proaant
Itudy was united to the latval Iatotlal of tho Arabian
Sea and lay of langal.



Until towuuu the and at also 133: cums: little
unknanabouttnocmmdutlylunnlucaguoi
nntuc tuba. As any on 1m the flaunt Kansans
Plnnktuxologut Barn ohurnd that tho cam of cod.
haddockandgumudaroplanktontc. Ituuthu
important diauovcxy tun cuulatad the tnunnu at
Idxthyoloqiltltnluupctotlkonfitiuatudyottlu
11¢: huconu of  of oanlurctu tqoxunco
dut1nqthopcr£otl18B5to1900. Iuttholctivo work

was entered an xngxana. ready and can-any. an gnauc:
contribution was nut man by tho Irttuh Dunno
Biologists Holt. Hnclntodl an CIfln.l®$ during the
period batman 1005 and 1900. ‘rho othnt launch“ in
the field won Bhnnbvm In Gummy cad Gaul in rt-Inca.
Initially not at tho tooth was in the lubontortu.
By non: of artificial toxetlisatton tho uuuwch Ivorian
cuneuaudtnducnhaugogfiandlnrnooiocnnl
British man uloontn. Later the inflation of yang
fish trail by Paternal (1904) helped in dcocxlbtug the
pout-lava). steps: can. ‘mo dosctiyuou oi than
luau was done chiefly by the Danish ucuuttntn Johnna
Schmidt sad Peterson. I-star the ndvauau in tho I08



going reeeemh veuele end iqravenent. of the plankton
sewing gee: helped to mnece then quantitatively in
eutticiut nflets. I1 1920 severe). of the plenkhmic
etegee of north Euxopen tiehee vote described. The
plottingoftheepevmiagexeeeendeovennteotlexvel
and poetlexvel etegee of cextein ilpotent food tiehee
euuheehexrinoo cotludpleieeweetheuextetegein
thie tield of etady.

In the year 1901 ajarl: conducted en Idsthroplenktan
eutveyiu ‘man: 881'!‘ uaeuaoeededinloeetingexeee
at cod Ipuninq in Iloivecien vetere. sdlnidt inventi­
geeed eettein pexte of Atlantic end eetere exaund Iceland
in 1905. Emu 1398 the International Council for
the Exploration of the Beee (ICES) amid initiate eeverel
Ichthyoplenlctae en:-weye giving ietonetim ebout. the
epeuxinqexeeeoteevereltieheeendetiluletexeeeerch
an Idzthyoplenlchoo in e nfler of emmtrino Ctpecielly
Bennett. Petersen (1906) etndied the cmlete lite
hietory eeuee at an tiehee. and Schmidt (1905. 1906)
that at gedoide. sanmeu (1925) etudiee on life
hietotyendhreeainggxouadeof Butopeen eel
3% beset! on the leptocepheli of the north M.-.1ent:l.c_
wee cue at the vexy iqotbent cmtrihntiane in the: tield.
waning wee another oueetending nuaieh worker who



ecntrthuhcdvorynuchtothonmdloa onnyceophld
larvae and adults (rung. 1913) . um 390 can
with tho lawn and adults or nuo and bathypcluqie
than man u Paulcptdtdu. suuaudu. 1
etc. (390. 1939. 1948. 1953. 1951). Bcttollcn (1951)
mud on catatonia. nannbnun publtshud an nan.

pcnsfna return:-.-0 won. en. ‘fiendish pxum-.an'. for
tdonttfytng fish Gags ad larva dating 1905 to 1909.
Luigi sane and echo: Italian wanna cuatrihutod to
tho Ban. lawn a stall qiannin as relate: in
Iloaogtafia 38 in the 30:10: than 0 non an Gone 41
flnpoli. mbltshcd bctuom 1931 and 1956. fltlduhtlnd ad
Cablo (1930. 1938) made one at eh: lungant oonttthuttaao
to 1110 1:10:01: otmliaa of Intern ncrth Lunatic marina
ashes. nmnyopxanxtaa sunny. to canoe: cardiac
eggs mdlawuun stuudtn 1!29bythoDcpan-aunt
of calttonua rich and can (scottold. 193-I). Ahlnttun
was vary actively tnvolvnd in than steel» of eggs and
larvae sine: the last. co yuan. 0.8. Dunn of Function
and scxzlppu Institution of Ouunognphy autumnal
eowornuvo Ianthyoplunktua annoy: tron 1939 to 1941.
to: the quantitative actuation of eggs and lawn of
Pacific umtno {Mutation //1148! and norlzhom andwvy
(Hart and Ahlnuom 1949). ‘rue cucon which utarhad in
1949 is hung amttnuod to the present an tracing
an Iclzttuyapluzlttan ruurdz.



1.3.

In the mac Pacific union the punter work an
nah eggs and lawn was done by the Dutch Scientist.
Dclnunn mung tho parsed rm 1921 cc 1931. contri­
hut1anubyunJnpunouoc1Int.i.Ie.u1nthu!I.o1dan
alto voty valuable. lost. tlpottant among the: an
thouaxluonogga and 1n:vuo£thoJupanuouat¢u
cuenxfaa 5 g... 19$: as name. 1900-1963) . Larva
and junhtlu oi acaubreid tuba pcruenlu-11 emu
ma mu emu luvs bun studied by Ucynnagl (1963.
an 1974) and Ucymaql as man.
Iathyaplmkton Iuxvuys tor cunning tho distribution
andobundaneno£utdLno¢ggaand1n.:vuo£Jupmhnvo
bun %u4 tot «van: groan. 2.1 Lopeocapnau
have boa nuance by Can: (1965  h. c. 1969) tron
the Euuccland axon. fin tons of Russian sclcntistu
headed by Run was also suited the «:11 1110 htltottu
at rations camp: at adios mm as -ntaphmu. 21::
than (Pu-cuts - ostxounova. 1964. 196?. 1974) 0
Icoflmtdl (eozhunova. 1963. 1965 3. b. c. 1961) and
oxocoottds (Goxbunovn and Putin. 1963: Kovnlcvukya. 1963;

1964. 1965: Itovalcvultyc and lmrgkovu. 1963) .

‘rho outlier work on tho dlntnhutim ad lunl
dcnlopnnnt. of marine ashes carrtod out in India prior
to tho Intomnttenal Indian oenn anpodiuon data: back



to 1912: baled on tho planlmm aouactioua of the
eoastal «aura. annual]. (1922) uada sandman on tho

£1wquu»Qmmgh¢1uM m ottha
Coronanaal mast. fiayudu (1922) atudiad the éavalopo
aunt. o! ggggg ap. woman and slayudn (1923)
daacuhad an 1110  of
izauthaplanlthaaaollactianaeftllaataaeoaat.
Atyu (1933. 1935) oanexnauua to the away at egg:
and duvalopnanea). stages at (1­

A1yar Q Q. (1936) dealt with flu planlclzm ncotd
for tho yuan 1929-1930. Hair (1939) daaczthad attain
aarly  ataqaa of fin; fig.

Dunne tho parted 111:: 1940 to 1950 itch 09¢: and
laxvaa studies an oonazctad mainly from aha coastal
«tax: at rural nadu ad  mutant. navauuan
and chldubaraa (1941) daaerthad aha p1anl:ma1c agga

labotatoxy at Hut H111 tn caltmt. Goptnath (1942.
1946. 1950) atudtad latval an poat1atva1 «mean of
uvaxal upectaaaf iiahaalrm plankton off ‘rrivandfi
coast. mldaabann (1943. 1945) raeotdad tho and:

atagaa of qactaa of 9% and larval Inn at £3.93”;
£533.53, an tha plankton on flue I-I111. Atyar
3; 51. (1944) atndlad tho laptocaphalna balauqtnq to

-  ottnanadraaeoaat. naland



Ptedhld (194.5 g, D. 1946. 1947) lads investigations m
the eggs and lsrves of Bing asters. midsnberen end
I-Isnas (1965. 1948) reported the occurrence of eggs end

iervse in plankton at the west coast of Indie. Iran
the ‘rrivadrm eras en account at the occurrence of
fish eggs end lervse heveheen given by anon (1945).
Psnikker and unit (1945) and nut: (1946. 1947. 1943)

dealt with the fish eggs and larvae from the llsdres meet.

The ssjor portion at the lervel studies between
1951 end 1960 were elso concentrated in the ltedres end

ladsy wetsts. Isinlg by the Ileritine Universities end
stete Depertnsats. The south west eoest 9! Indie and
Andhre coests were also covered pertly. Bel end Prsdhsn
(1951. 1952) invsstigeted the occurrence of fish larvae
and postlervse in the Ilufiey esters. Jam (1951)
studied the pelagic fish eggs and lervee of the nedres
coast. Jones ad llsnon (1951) dselt with the develop­
Isentel stages at fiigggflifl and (1952) of genus Qgigig.
Psntulu and Jones (1951) published noted an the lervel

dcvolopeunt of 23 33. Input and Presed (1952)
studied ease developnsntel steges at at $3,; tron
cult at neuter. ueir (1952 e. b. 1900) described the
'99‘ “'4 1“"1 "*9" ‘*5 .3$%.L1.! Lfliisfifi ‘*4
other eggs and lerves from the uadres plankton. Iepet
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(1955) may a pxaunmuy manly of tho pcllgtc nan
egg: and lawn of out at Haunt area. Jane: and
Pantulu (1955. 1958) aucribod the nu Manor:
stages of qhtdxthtd 3101210! on Ketlla. Hiatus", Otllln
and Bangui. enuu. manmm (1957) ruporud
t.hcoccn:&o£1arvaIo£yuImgnack¢n1£ran
vtshxnjan non: rnvndzu. Icuclultagnn (1951. 1958.
1959 lane. 1960 cab.) Itudtod % prolnxvu and pub­
larvu and thou: fading habits of mu-.~
and 301-0301 other opoctu aollocud an the plmlchm
of I-Mano emfpt. nu: (19570) has audio: on the
early uh history at 5&3“ ~ and (19513)
$3 £3. Jena (1958. 1959 Mb. 1960 Mb)
ntudilod the man. and juvnnllcs of tuna. an run and
sword fish. Balnltrtuhna (1959) ltudlod the 11:11 099:

app. from the Xenia cont.
oanapatt and 3:31: (1950) eautrnlutod to the dandy of
oggumalarnlduvoloplnuntotonlu tzunthouyoi
Ducal­

Dannq the period between 1961 and 1970. tho
materials amazed were mainly tron tho oeomtc collection:
of tho Araun sea and lay of Banana. A 11:90 Male
oaunognpme upcdtuca mm) was %ctod during
an pox-aoa from use to 1965. ouaazua by the scunune

and lawn of



counts: of ocean:  (scan) of the Inunationu.
Council for thc upxonuun at  Bun (mm) and unmco
taehnxndnaocun. uaccttzcnntncdufiunotchc
latest lama ocean: of the world. ‘the nngnswndc of
this «podium in tons of axon aurvqud. pouonnolo

ships. away and contact  and: 1: tho gutted:
oeunagraphlc ouéoavout to auto. Tho stufla an the
tutorials oollocud by tho participating Vllllll tun
Iltnly stndlcd during thin potted. Bllakttlllnan (1961:
1963) ducrihod the egg: and larvae cf cifiggg,
spades eolloctod tron tho Koala count md (1969) of
Op. Gtnlplti and 8.1111 (1961. 1963) reported
the occuxuueo of polngtc fish spam at the coat of
Haltur. xuthalingan (1961) contributed to the 1110
h1utorymd£ood1nghah1tso£g;;%g£rontt:o
Hadxu urn. Jan and %Iran (1963) oattibntod to
the gcogtfiuenl and seasonal dtntrihuticn of tuna lawn
aonaaud by the ‘man’ upodtucn at can carlnbuxg
raundcuan (1964 1) larval noon: at fi,9_g,gg_gan (1964 b) . o
54% spa (1964 c) Icoubzotdn... Janet and 8110 (1963)
dunlt with the land stages and dinttibuttan of §_g
3% in tho Indian Donn. 811:: (1963 1.1:) made
studies as the larval. ntaqu and dtatrtbutian of

%N‘¢§.!&%&&l.5-99*‘



eynopeie of the hioloqicel. date of these geciee.
subremeuyee (1964. 1960) éeecribed the eggs end eetly
development of cerengide an Hedtee veteran. Jenea
(1957 ugh) semuoa the ribbon tiehee at the sunny
rs-ichiuridao. Jones (1967) eudied the iexvu at
233313;; and -I  i Jams ma Rose (1951)
have given inionetiu on the lemvee end juveniles of

' gggggintheeynopeieotthehiologicel
date of the epeciee. Peter (1967, 1969 1'») described the
letvee of neclcexel iron the Indien Oeeu m (1970)
inuetxeted the diettihntiau of fish eqge and letvee in
cm can etee. Reju and aanapati new .1969) have
givenenewountofltheeqqeendiexveiaieetibutiaxof

1 WM ii ‘Pu Eifl ‘P­
irate Bey of Ienqei. Belasubnhnenyen (1966)

um&dm1emo£ §g,ggtmmot
Benqel. Brutal (1963 lab; ) Bede etadiee on the 099!
and early deveiopueatel eeegee at mreenid eel.

(1971. 1913) of gggflg epp. sudexeen (196Be)
studied the developmental etegee 01 pipe tieh §
m(19ub) tepottedtheoecuttenceotegge
end letvee of e hmrbqhid fish from Banana.
lelesubreheenyul 33 Q. (1969) described the lervei
and Jana!-lo than 01 Ema

“.1” 1 .'_$,L‘}.‘ 1,‘. ,4-x .L  ‘



,m;1$g trooloyot longol. Dori (1969)
rocordodthorrroneoofloroooai -—
gggtrufinsouuuutmutotlmiu

contributions on. tho dos-olopouatol otocos and
distrihntioaol oopocts of tho lorvol fishes hotuoon
1911 and 1N0 on Ioinly tron tho collections of tho
souchvut coasts oi India. ltodroo wotors one cortoin
oeoonic regions.  (1971) roaordod tho

op. from tho southvoot coast of
radio. Potor (1972 to 1979) eontrihotod to tho studios
on tho lorvol distribution ma soooauol variation at
tishogqssndlorvoointhotndimoeomhosodoatho
not collections. silos md ooorgo (1971) doscribod
tho dovolotal otoqos of . 1 from
tho colloctians undo from tho obovo oroo. Bolokrishuon
and Dori (1974) node studios on solos of tho lorvoo of

flat-. fishoo from tho Cochin bocluvotors. Girijovollohhm
and Gnanosnthu (1974) rooordod no pose-luvs of

tron tho inshoro votors at Porto
Rove. Silos (1974) caantrihutod to tho sway of oorly
lorvol scoqoo and distribution oi golugg gar
tron tho souuwost cont at Indio. vonkstoruonujn
ond Rononirlzhy (1974: 1977) 6011!. with tho ooolano).

lorvoo at
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Variation at tub ago: me! larva at that Porto nova
consul nun. nevi. (1917) lllantntud tin unen­
hutlanaz flat fish lnzvulntholadlauoeoanhuodn
collccttau or the 1108. only (1977) described the
ll£chlstoz'yntama£§%_%§,}_£rant!|ocol1oetthI
otthnuufluutcouuotmdlanadodnrluqlfll to
1915. Puuluthn (1971) Isle studio: on the land
moon or mm; gnaw tron an -an ma­
snolnnarl (1971) neonate eggs and luau a! slut: bales
from the above nun. Goocgc (1979) undo studio: on the
dlstxlbutleu and ubunanne of turn eggs and lavas at tho
eaatlncntal molt region of the continent cant oz lulu.
vnlu (1979) atudlcd the larval ‘taco: at 9
$33 tron tin collocelann at the can raglan. Bala­
ahandnn (1980) lnvcstlgatod tho latitudinal. seasonal
and diurnal vatlatlans of £131! lune md their distri­
bution 13 solution tn ehouocllno along flu 70°: latitude
while studying tho Ihraplanktcn of the Indian Oman.



39 $!IRIALA.E!fl!fi®3 co POIIII.-CI
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3. HATERIAL Mm llE'fil®8

341­
The fish luvee dealt. with in the pneme study

weteoolleaeed trauthehtablenaeeendleyotlenqel
during the Intemetlanel Indian Green Expedltta
(1960-1965). The collections Indexing 935 were nude
trontheuppetzooeereeotehenotthetulndlenoeen.
out of the total eenplee collected from Arabian Sea
and Bey at Bengal. 3.0!» were from water: of depth less
than son. 5.'h££ron5otp1ooII. 9o.9%£:a'n1ooend
ace 3. The collections nude iron the ere: nuadled
included angle: collected by 15 research vessel:
belonging to 0 action: that  la the biologi­
cal (Ioopluktm oollecua) programs of the nor.
from the Arabian Sea tree 12 research veuele collected

573 standard ueplee  29 cnueee. whereas 10
vessels collected :62 sales In 23 cruleee £1.-an Bay at
Bengal. The detail: of eooplenktan collections nude
by venous abuse are presented in ‘table 1. The major
part of the collections (90%) was none during 1962-'64.
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table 1 : who eomtnu and counter: VIIIOII dntah
partlctpntod in the Inuxnafitlonal India
Oman Bxpodtuon sooplmkum panoramas‘.
number of ample: collected and
* cruises untried out.

—-— —-———— —— _____.___ A1 _...._- --—V-U"--' ..— V‘. V_, _?—_.——--r——.. F’ .,_.V._v.rsemi‘ :&...9i..§a;:country Venn]. no. at no. at
co11¢¢uons/ callcetlonllcmucfl cm.1.uo*

Aunt-..n1.lI Dtuanttna 3/1 {/2
Gunny ucuor 118/1 ­

cmch 6/1 ­Indtu ‘linen: 47/‘! 151/10Vanna 10/4 ­
Ksgouhinn I-hm 8/1 9/1J Kayo mm - 18/2Ouhomo HI!!! -_ 17/1twitch: mm 10/1 1/1

Paluqtua zulttquar 22/1 ­
linseedMagda nucovuy 105/2 ­
Umltod states Anton Erma 91/7 79/2Ann 79/? 26/1Planner - J4/1
sovtoz flutes Vtuu 8/1 17/2

* suabcx of eollocuonn/cruuu.



1-7

mo aouthcxa boundary of the

Arahtansoaandiayot Bangui. in thoproaantatudyvaa
unitod to 503 (1036. 1969. 1971). Iron the oceano­
gtapluo point of now. fidaoet (1935) bounded tha Arabian

sea with tha not of tho Indian Ooaanfa point approxi­
uealy 5'5. ‘ma danaity at tha dtaettbutim of the
sooplanktoo oouaottona in turns of apttal. dlunsal.
hourly and uuonal. contact ahouad than ho
natnn doc to lack of coordination to: the auloltuasous
ohaatvauoal. ‘the tables 2 and 3 show aha danalty of
oburvntlnl . volnnt o! aooplmlctm bionu and amino:
at J.u'vIaoo11ootod£ronaach5' aqoanatnthahtabials
an and any of Bengal ttapaottvavly dunno cuftctant uuonn.
‘run Bay of Raga). had a auqhtly hlqhat dansity of
oollocttaatutoxnn otaraaandmfior-Bayot Bangal
oovotmq m am: having 362 oollacuona %a:ad to
tho Atahtm saa coating 62% area with only 573 collections.
I-may of the atattonu won oluatatad along the oouttnaatal
anal! an: o! tha Indian Pumuolao Ind Atabta. This
dtaonapanoy in tho uquug waxy may attack the
ootoou and unsung; of bxogaograpmoal suntan.
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2... 368 o ...3.2 .. .853 98.3 .. .:.....o .32.2 34.3 2 a.....o.uo .. .3.8 58.2.. .. .823 .3

5... 3.8 v :.oo.3 .. .S.oo 98.3 .. .83. .3 «S

3.. 232; S 398 .. 98.8 u.8.oo .. .83.. as

on 3.3 .. 39.8 .. 93.3 58.2. .. .83.. .3 «an

.3 8.3 o .oo.oo .. a.oo.3 98.3 .. .8.3 .2

at 8.23 S .3.8 .. $8.3 $8.3 .. .330 .3 a2

3. 363 3 .3.3 .. 98.3 98.3 .. :9...» .3

So 233» on .8.3 .. 98.3 38.3 .. .83» .2 8»

and 8.3 n .oo.oo .. 98.3 93.3 .. .33.. .3

33 8.3.» an .oo.oo .. 98.3 98.9 .. L93 3 :3

a3 8.3 a .2700 .. $3.3 $8.3 .. .35..» S. «.3.

afiflfi §...._fl... .3...“ Lu”:
NO .03 H000 flinunhdt

&0 algae:

"l.l.|1 11"

"1. ll‘!

.25 uo«nau< can loan uouuouaou ouuunu

can .o§<no3 038.3 .auu&un no uonufin 3-and . « ounuu.
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G» 8.2.. a 2.8.8 .S.8 98.2.- .S.2. 3. a8

2. 8.8 o 3.00.3 388 ....8.2... ..8.8 .3on 8...... n 2.00.3 .:.....o 98.8.. ..8.8 .3one 2.62 an 3.00.3 .:..8 ....8.2..... :93 .3

and 863 on 58.8 .8.8 98.8.. .3.8 .3 23

gas 88.: .. 2.00.3 :98 58.8. .:.....a .3$3 8.2» 2 2.8.3 .S.8 n.8.a..... .3.8 .383 8.3.3 3 2.8.8 .8.8 a.8.8......S.un .3

«3 8.8.. 3 58.8 .8.8 98....» ...3.8 .3 «8._......fi 8342.3 -33.3 L“?

no .2. um dam»: |I|I..flI6¢...........u1a4
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11114.81
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Ca 362 ... 2.8.2 .. .83: a.8.2. .. .33. .33.. 2.3» 2 2.8.8 .. .33.. 98.3 .. 39.8 .3an 22.3 o ...8.fl .. :98 93.3 .. .83» .3

2. 2....» o 3.3.: .. no.3 53.3 .. .83. 3 3o

33 8.3.. 3 3.09.3 .. .33. 58.8 .. .3.3 .33... 3.8a o ...3.8 .. :93 58.3 .. L93 .38.. 84.2 o 33...... 18.3 «.33: .. 39.3 .2

33 3.3.. on _..8.2 .. 39.3 98.3 .. .:..8 3 So

3 3.: a 2.3.2 .. ..8.3 a.oo&v.. .83.. 53.». 8.63.. 2 53.2 .. L93 H.093 .. 23.3 .3

3.. coda a 58.3 .. .3.3 98.9 .. .8...» 3 3o:.fi.....% ........fi..... 3.... .E.m......l La:
18.... an .» 5 -84 influx

no .6: no line»

4111114‘ 1 .{.‘ III: II4

ll!’

..3..3. u 0.3.9
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82 8.2. an ...oo.o.... .. .:..3 98.2. .. .302. :3
Sn 2...: u ._.oo.3 .. .36» 58.8 .. .33.. .3

33 3.3» an 2.8.3 .. .33: 58.2. .. no.2. 2. «no

3533 35 -93 .0:

outs: no.3 Bax:-Econ no .2. 3338.. 8333 333
no .3. ‘I33 account

no 15%» .. ~33. k11% I41: JIIIIIII '14 III

II’ in’ ‘L7

l.)WJ1II‘l.Iul

..¢a..ou. « 0.33.



an 3.: . 2.3.8 .. 28.3 a.oo.m2... .3.2: 3 one

33 3.4: «u n.3.o3.. .3.3 a.oo.3? .85. .33.. 2.62 3 ...3.31. .S.3 98.9 .. .83; .2in 8.. a 2.3.3 .. 28.3 a.oo.3..... .8...._a .2

83 00.93 3 3.3.3 .. 28.8 u.8.mo .. no.3 3 Se

oau 8.2. o 53.3 .. .8.3 93.8 .. .83. .32... 3...... .. 2.8.3 .. :93 98.3 .. L93 .3as $.23 5 8.09.3 .. .3.8 93.3 .. .813 .2

Sn 3.: u ...3.3 .. .8.8 33.3 .. .3.3 3 So

and oo...u o .278 .. 98.3 a.oo.o3._. .333 .3

«S 3.9.: 3 .3.8 .. 58.3 u.oo....a .. .:....oo .3 can

3... 3.3 2 .oo.8 .. 93.3 a.oo.8 .. L93 .3

3.. 8.2. .. 39.3 .. n.oo.3 u.oo.mu .. .3...» .3 9»ahwfi §......u..__... .u_........_” mm?

no .2. mm 853»; fiumnr

Beams:

1': 4.1 111:

.795» no use luau vovacdnoo 0253

El ?l=«o3 uuuloan Suntan no alias .134 . a snack
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88 3.3» 2. 98.8 .. 23.3 93.3 .. 23.3 .333 2.63 5 3.8.8 .. .31..» u.8....a .. 23.3 .3can 2...: 2 38.5 .. 23.3 98.3 .. .83» .2
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.3331 :5 3.3: % .2.
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~:+.;*.W...-.1.:.__-.3 (‘tabla 9) During the sauthvut

monsoon period (llny to August) 366 collection: you
fade and the tnnattten ported that followed (soptubor
to October) the unfit: of eolloeucno  125. During
uorthout unseen potted (flow-aha: to robruuy) the
nmbotofeollocuanaaadnuot-:::2B7andthtto£tho
second tamuuon ported (Hard: to Apxn) was 157.

or the 935 collections. can can
undo hung day hours an 455 «luring night haurI('1.'ab1o
19). canto (1963) showed that no two angles an
ofiarublomluuthcycntakan ntehoauotinoat
tho day and undo: the sac lighting conditions. Bogota!
(1950) found soaplanktm mdomwtng diurnal vertical
Iteration to ditfoxcne dcptho which wind from Ipoclu
aocpocioa. ‘rhisetninttodnenndispatityintho
estimation of ahundanec nines organuuu of diurnal
vorucal attention but been incompletely «glad. the
C998 nut. Ibuuou of upceilu in such uruasluqht. be duo
to the name of the sqnng dcpth.
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sakthiul (1972) ad sauna: and RIO (1913)
hi?! undo a critical and: at the nnehoda unployud
during the not sooplnaheaa eallocuoun. land on
uzeprapoaaln uuqgcotodbyatoanotsoaplanktm
lIlpll.'tIIho $tItC0c3'81n1l3 1961 thatnstandaxd
oaqung gun: was necessary car the mtforutty of
scaling for quantitative studios. mute (1963)
dcuignad the Indian Oman suadua Roe. Planlcta
cupid: conoctad with this gun: worn classlfiod into
two caugonu. tho suaau.-a and nanuumara based on
the naenru of tho 311139. ‘rho ‘standard sales’
you donate us than stapled in the water eohm man:
182. thosttuumsonplodbousqthoupporzoonindocp
want. and the Inuit: tutor eolun out the caunontail.
:ho1£uh¢:Ithou%1aguu1usthn2o0n. ‘rho
sooplualctm uni.» eollcctod by the various «uncle.
fixed and ptlurvod ta 4% mm (usually buttered with
Hosanna) Into t|¢O1VCflo logqod and ptoeuaod at the
Indun Oman Biological Cantu. comm (Hmuno 1966) .
A large pctcuntagc at the salon had unduqone detona­
tctton in units of the proetntlons talcn at various attach



Prior to the eetuel eorung oi the eagle: the hloeeee
wee  by the dlsplleenent settled Ulfilmo 1!“).
The lerger orgenlune. tleh eggs and lervee were eepereted
trueeheeemle. ‘rlsereetoatlweeelpleueetheafio
eqled uelng either the Lee's pluaktm trectlonetor
(album. 1951) or Fallen Plankton sputter (no men g; Q...
1954 and Gqelekrlehnen. 1973). D-epndlng ace the
voleneeftheeqleanlyellquoteofs-selerwx
ottheeenpleveetelunterthe eorungottheverloue
tease end the rent. wee lett as ‘Archive’. All orgenleee
lntlueeqleuere eortedlnsxtornellnandemmereted
nelng had cell} counter: leaving behind the very Iltnute
tome tn the residue. The net: eggs and lervee when
ohtelaed from the eubeemle. their numbers were eleo
eeedtorchewheleeewleendeddedtotlteorlglnel
number at the respective eqlee. The entire tleh
luvee sorted out which touted the material £0: the
present etuay. were further euheorted at the flatly
level ee fer ee poeelble. The identification of lexvee
wee aelnly done baeed on the exletlng literature evelleble
on £1.31: lervee at the troplcel wetere ee well ee other
uorld oeeeue. ad the ldeaufled eeterlele kept et
eeverel leboretorlee. Morphological daereceerno
nerletlc eounte. body proportions. lezvel plmnentatlone



ad aunt: of £133 and nllnuntuy canal an son: at
the fioxuat «auteur: tlllln 15:0 %1: in flxiw
up tho tdnntity of  lawn. ‘rho suboottod cntaqorin
tnnpruowdmfltamnlm. Thototalnfiorof
larva tn ouch awn was estimated. lagoon and cauloqgod
tor aupauuon at the mac. cactus ad world not: Cantu.
uutungun.

the drawback: noeicod ta
thucolloctlcntnothodlflctc-‘!hoInd1m0oIanst.lndOId
not with I nub width of 330 Illcxonn was not a satisfactory
qua: for collecting fish lawn. in no not later was
used in sacral can“. the Volvo of the tutor tiltond
could not he cnrmctly Innnurud. The clogging of the
net. pntchtnou. diurnal utqntlon of the larvae. 11ml.­
tntim of the men of haul. undivldnd vcruoal haul
thronghnuautoolnmoi 300:. £1uctuaung&aocn.
uvotdnneo oi the not by tho luau. sapling vaxuuau
andtiptnpcroovoragoofthoinahorcnnucaa tntrodnco
turret: in the utinauon of abundaneo.

‘rhotot.a1n$erot1arvu1n
thccqlcunntakonuthonlaflaotpoxuntthaul. M;
the Ibtiao whats the ohlcrvatlann wen mpeatod not!
ehnnouco. thI1tavcrago%cuwontakcnLnth¢



prsssntstian of distribution ssps and for contacting.
stations with fish ls:-vss wsrs iadicstsd by clossd circlss.
uhils opsn circlss dsnotsd stations without tish lszvss.
Bunsricsl sbmdsncs was ussd ts iudicsts tbs min cmtts
of distribution. for distxihution and sbundsncs studiu
it use tscuussadsd that ssqlss bs oamszsd can thus
bssis of cltdi psi‘ stsndsnd haul (10%. 1969) Ind not
an ths basis of wrist in whims of nuts: tiltsrsd sinus

flan Ilstsr sss not ussd and sits mgls n_g§ no/gnisd in
sll cssss. so the tatsl 3%“ 0! fish lstvsl tsas
ssts sstilsstsd psi’ tait stsndsnd haul for ssch station
and plottsd Q naps. flussticsl dsts eollsctsd trans
ssch station wsrs than plottsd an Issps against ths station
positions. ‘ms nsthod of prsssntstian was fond to ho
ditticnlt shots ths statians wsrs closely placsd. In
such cuss ths svstsqs mnbsr to: s clustsr of stations
ass plottsd. By this ssthod ths distribution at lsrvss
as s fils was illustrstsd. Tbs ditismsnes in tbs dsqxss
otshadsncsvns indiestsdaathssspsusingiaur
suitsbls rings! for cantoutinq 118. 1-25. 26-50. 51-100
md shows zoo (rig. 21). ‘ms srzor intxnducsd by the
vsxying  of haul was slsost nullified by this
ssthod at ptissutation. 1'hs sass proesdurs was sdoptsd
in tbs cmtouring of Illpl shaving ths ssssmsl distribution



also. but with only 3 rang». via. 1-50. 51-100 and
above 100 (rigs. 24-27). In the can of the
dlntrlhnt-Jen of tho vuiovu insulin only ptuonco at
Ihamca an 1nd1.an3:od m the alps (rigs. l-19). M
the fish lawn undergo dlntnal migration it was
thaughttobonoro nunlnginl to shovthodlumal
variation In abundanco. ‘rho angles oollccted
than lama hotwcm 0600 and 1800 were considered as any

angle: and the use as night salon. ‘rho ptount
collcctltms lncludnd 400 day angles and (55 night
uqnlu. In tho nnblan an 53.69! of tho mlloctlom
non nude eutlng any hour: and 46.4% durlng night:
amazon in  Bay of Bengal thny wen 47.8% and 52.2%
rcnpocelvoly (Table 10) . ‘Ila latitudinal ad longt­
tudlnnl dlsttlbutlan at luau calcnlaud for 5' squares
can propane baton an the average values. This was
done by plotting avotugu nunbo: of lunar for «such 59
squa:oagn:l.nutt.hczoIpcct1vc5' nqnananduklng
histogram either longltndtnally (Hg. 22) or lau­
tndlnally (Fig. 23) . Blnco the northom Indian Ocoln
la mhjoctaa to aonsoonal ¢angoa (Ranagm 1969.
iiyxfld. 1973) it was fmmd noccsuary to split the data
ncum-vlu in exact to elucidate the seasonal variation
in the occurnnu and &dunco. lvuthongh the
Indus of abut-ntlms won qua lnsutflclant to npllt



the autism data nmth-ulna. maps were pnpand for
tho tun unseen: and two tnnsltlcn potlodu (Figs. 24-­
21).‘. In addltla to than: llpl shaving the «nu.
button of 22 camp: at tlsh lawn (Mg. l-19). tabla
chairing the purecntagc at luvu eolloctnd and their
fxuqtnncy of occutrmen in 208900: of 55 group:
(‘tabla 6) an ulna ptopaxcd. ‘rubles (14 and 15)
showing the nwbor of soaplanktaa umlu with non
than 200 larvae pot haul two: the Arabian son and any
of Bengal won ptcpltud in order to about the relation
bound: the number of lava and blunt at the angle.
Monthly nrlttlm of larvae wan nutpnsnca by plotting
the name: uunbo: of lava collected per month
Iqtlnnt the ruspactlvc months (319. 28) . Po: pn­
smtlnq tho dlntrlbntlon of larvae during day and
night the number of lawn calloetcd per hml was
plotted agalnnt the cortupnndlng ntatlm poaltlan
and contouring tbs dlttcnnt duultlu (Mg. 29). mo
rolatlanahlp hotuun the any and alqht dlstxlhutlan
of tlnhluvaolnthuanbunsoanndlayotlcngal
nu eonpand in rlqun 30 by plottlng the nurse:
number at lax-no par 5' aqua against the 5' lntuval
latitude. Baud an the number of lawn in n unglo.
all the zooplnnktau unplu won grouped lnto eluu



Lntoxvns at 20 larva each and nu1t1.p1a,.o! that and

plotted against that lnqucncy oi occurmneu to than
the relationship for the Arabian son and Bay of Bengal
anus (Table 13. Figs. 31. 32). siatlurly an
rolattannhip batsman the Mann of the unit and the
nficr at 1::-vac an also drum in Figures 38 and 3!-.

‘rho continues at the 1! count: tnntnu/groups
o£ flab luvao collcetod its Arabia son and any of
Bengal area an studios! by nuns of the cornlattan
coctflctuat matrix of also 29 at 291.
oz cottolcttan in tact: can an tutu! using critical
ratio test.

‘fine ntmiflcancu

The ten: statistic used was

I“ N - 2
(142)

F‘ - ca:-relation em: flan:
B an unfit: of twin mite

: Ev (X/y) Cov ()<’>,): éX>"‘N:;’
.. T ’¥2(><-x) —- 2~»/><.=:. , (Y: 2W-V). N

‘)2 Z.’  1 .: Zy



A multiple regression node]. for the prediction
of announce of fish ietves st the feuiy level use
developed using the data collected iron the Arabia
see no Bey oi Iengel. In the regression -odel.
nuestioel ehundenee use oorreieted with tesperetuxe

endselinity. rhsnodeluee y - but-h1g1-I-has;
where y 1: the author of indiviuels for s11 tenilies
for end: station. :1 temeretnro end :2 salinity. The
constants ha. b1. b2 en neqxession ooettients. ‘they
were  to fit the untiple tegnession model
hythenetnodot leesteqneresendthsnomeleqnetione
thus obtained were solved by the sari: Inversion method.

The simitioanoe oi the titted regsessioe use

tested using analysis of variance tfiuiqne. the
reletive iqortsnoe at esch of the vexiebles nmtioned
in the pxediction eqnetion else use oelaleted using
the toxins

An

><~2

dbjh 3 >32“ (Snedeco: and codtren. 1967)2

The ebnndmoe of fish lsrvee in nine different
esees -- the Arabian ooest. Red see and Persian Gulf.
Africen coast. central Arabia see. west coast of Indie.



out count of India. west coast of norm and Thailand.
antral Bay of 3011311 and Equatorial rogim was smdiod
using ritual’: divouity index o( given by tho Iqultion

3 - 7< M. \1+%‘-)
amen 8 an the macho: of gmupg, o< - Planar‘: diversity
man. a - the total ntnbor at masvxauns for an
groups. Lu-cu-thovn1uco£o(. oldorwillho tho
onvimnncnt and smaller the value at o< . not or nun
or mpndictnblo will he the outfit. The varianeo
of a-< was calculated using the focal:

‘F(N+°‘)2 loge [ fi+N.j°(]"“ NW ‘q\/(4): 0/ ~ _
2._ (s N + Sal) , _:,

nulls: tho value of V (<1). more canzntunt will be value
of 04 calculated.

2.4.

rm taxonomy of tho larval 211110: of the highly
couples plmxtoaic world in very closely intotuovcn
with tho taxonouy of tho adultl at the ncktonic world.
Itiaduficndcntonalatqcnonsunouflulmaulwgoot
the adult nan. Identification of. laivu bolonqing to
this highly divans tropical hiotopo oven to the family



lovol an a 701'} ditttcult took hocauao of tho poor
proootvattvo quality at tho ootortal atdtod. Id&t1­
flcatial Itao mainly baaod on tho vartoua larval atxuctnnola
thou: poottioaa and aoquoaca of appaaranca. 11%“ md
ohapo of oolanaphoroao lblrhalotzy. mastic counts and
an of larvao whoa thoy transtoro to juvonuoa. It
tho oaqo can ho artificially fotttllood ado: coutrolloul
conditions it umld ho paoothlo to atndy tho clovolopooat
through tho flzyonie and oarly larval potted. In loot
polagtc fltahoa tho plantation pattom found on tho
dovolopmq odatyo La qutto ditforont from that com on
tho lator lorval ataqoa. ‘mo larval piqaontattan oitot
hatching totally nndoxqboo a narkod tooriontattau wann­
pmtod by partial or total. pigoout migration forming
dattuito opoto or patehoa. tracing tho dovolopooat
atloaot on tax as peat-lotval ataooo ulna tho dovo1op­
ooutal atagoo obtainod tron aztlflciany tortinaod
mo 01 known patonta to an uaollont way to approach
thotazuuifln amd1u o£yumgorota9oa. Buttnvtowof
tho dtfflcultalaa oapotioncod in tho atttftcial to:-tillnattou
at ogqo. this uothodaouldnotboadoptod. Alootntho
ptooont caaa as tho oototialo uoxo prooorvod tho ahavo
oothod was not appltcablo.



In tho present study ldnutltleatlaa of luvac
and uslglng than to um: rupoeelve tanlllu an
aunt manly hand an the tollawlng 4 ahanetou.

nouunnonuaftlnbodypattuandchmgulnttn
body proportions our 3 use range of apeclnuusl £1-on
jnaehatdud luvutoizhopostlntval stun. ‘rhoulupo
and poaltlon of £133. mouth. natnn at allnnncaty canal
and loentlu of anal unsung also an lqorunt larval
clsnncurs in using up the ldantlcy of the groups.

15.1.   _~;.n-._y : The nhqao at body though chateau­
stlc. of uvonl grow in n an:-actor at limited use.
Sous lulvuthntlufluunduybocanolmqcndthlnu
adult or via was. I-layover during the larval Itlgts
the charactoxrl sue shape and strucuxxal pcenllatltlcl
umlhltcd by tho various exams help to a great aunt
in flung Q tho ldantlty of the tfilttl.

1.1.
1910‘: n_,.:.‘ ' a%OIt£1dXo

mgnculldu. clnpoldu.
Duncunlcrldu. synodaneldno.
syugzathidu. rlctularldu.alonnldu.



1.2.2.  _

1o2o3t- 5 1;.

1010‘: .‘;1.‘"».’

10 30 5. ..:.-..,'

to 30 gm!

Hunithqhidu. 8
sillaginidu. mllidu.
atogaacomtidu. Labridu.
fiistiophoridan. Gwiida.
cotyphunidnc.
21091400. Albulidu.

anquillitouu.

Hugiiidna. I-loloccntridu.
Apoqmidao. sottmiduo
Ctranqidu. Labridu.
Loiognathidan. sciannidao.
sparidu. soéolbridao.‘rhunnidu, suouuuidu.
scotgpaanidal.
collilonyuidu.
Oattaciantidu.
Totrnodantidu.
Hanacanthidu.
BI11‘t1dI.QAntmnriidn.g
Plcumnoctidu.
solids» Cnaoglauidac.
P1ItYc|'$£11CIOo
Pcgauidu. Dnctyloptoxidao.

The name: and position at tins upociany
don-n1 and pelvic are very inc:-cant characters in the
idcntiticacian of various groups at luvnl linhu.
for cxuplo. it the pelvic tins an ahdmintl in politimo



tho larva will usually holaag to one at the groups
111:: Isoqmayn. Intent or Seoul-aorouat. nah» vtfln
nbdaunal polvicu have also «tho: dznracun in coma.
rtngeau soft rnyod sun» lacking spine: in the actual:
mu. and polvtc fins.

1. 1 O I a%°‘ ;  Cid“;
hgnulidu. Dussm.or1.da¢.

34-  t Bnwnccrvtiduo Bcrrmid-­‘ curugtdu. coxyphuaatdn.
Lflififlfllthialflt
Histtaphoridu.
stftanatotdaéo. Batman.
Plcnronecttdu. sonata.
cynagloluidu.

3 Huglliniduo Apoqanlduc.
Hullldao. aabudu.

2030

3Q‘.

2.5. I Exocouttduo strduatotduo
Platyccphnndao.
chanpoodonttdan.

3 Anguillltotmu (apodoo).
syu@Cth1d...p

: Bothidu. solatdu.
cynoglonatdu.
aflUCnCC. ’ 0

s sort.-an1du. Baltltiduco
Alueridu. Braudnoutogtdu.
Aclntlmrtdu.

3.7.



the shape and pounce of the smith. aims: at
altunntary canal and lacuna at the and opcntng
also an uporunt larval chnractcn in {hung up the
idmuty at the crows.

3.1. 3 flcntnunphtdoo.Exocootidu.

Lciaqnathidoo.
carmqidu. Labridu.
5C:rUfl1§l‘o,0 3. Ha % I
Dusmmtcrtdai. Apodu.
sphytunidao. Thmnidu.
scanborouortdu.
Httttophoridu.»
Platycophandu.
3ClT‘B1aI.o

3 ubridu. Bllifbidiio
Hailcfithtdltg
A1fi£Z1§ICo
Oottocianttdu.
TCtSIOC0flt1dI‘o

a rntularidac.
synmuthidu.

3 lhjorlty oi Gonoteontduo
stoutncaidu. alupootds
and synodanttdno.

3 cyuoglauudu. solctdu.

3. 3.

3.4.

305:1:

: liajority of Pcrcitornou.



3o‘o&o.Tu _ _~ ? « rhmnldu. sembrlda.
Goblidnc. seotpamlda.
Plouroncctldu. Bothldu.

3 Apodca. Hanlzhnqhldna.
mocootldno. tlntnlarldao.
Hugllldan. sphyrualdu.
Cox-yphunldu.

I 5 ' I. p . .- ‘.1, .5 ., n-_. -.6‘ n. "I.
F “ '1 2- «II B­h

3 stonlntoldno. clupcaldol306030 f3L;.-fJ° “,'* Synodentldao. ‘
a Bremacoratldlog

Athonnldu. Blmnldu.
‘rxypaudunlduc.

3o6o‘o *S_.l V’
-‘J U 5 at

The larval structures that could he conned mm
as Inyot-can or vcttabtn. and other poatlnxvnl structures
like flu rays. bnn&ooutogal ray: ate. an at much
almltlcanco la and larval taxonomy.

3010 ~"*‘'

‘the ads: at uyaeonu an nnchru. present in
can vanes with dlttcnnt families. ‘ml: scuttle
character is pezlnpu the most luperunt snug othorn
in oantlnulnq tho ldcntlty of the larva up to the
tally level. A good nnjurlty of the fmllcs cm with
V0:-cobra around 24. fiounvu: than am also lanru
at turn: with loan than 24 and non than 300 vcrtcbtlc.



Q0

1.1. 3 cnlnonyuldan.
.I1‘.§‘d.o
uanncantludn.
Dtodenttdno.
rctrnaautldu. Honda.

s Ganoctutdno.
lugrmltduo Nrotepludcc.
coxyphunidu. Labnda.
seanbrldu. rlmnntdao.
3111I91flLdI.o

3 clupotdu. Enquulldu.
chtrovuntxidgo.
.Y¢¢°Ph1d59o ~
Scowomnondu,
ntoclllecxot-.1630.

I tlopidu. Albulidao.
u.°.1°Ptd..g
Ch1lO¢CntS1dI‘o
Bclonttotuu.
syngnathtdaoo

a Angalntoxs.
‘rrtehturiduoo
acqyltdu.

1 2 ' ' ”. . _ .-'., - ....,J,. ._ ;
. .

A 0,

1030

10‘I I‘

1050 f

Patton at lajxval piupuutntian 13 .. vary characte­
ttauc 1.: count: tantltoa. Molestation my be dunno.
parud. ox united as blodnu. pntehu or upon.I1'5?“-3|‘:

Roloecntrlduo .'
Ilugllldau.co Ida.
H1: ophottdu. I

1 Mzhountdu.
:3§‘:£“"“.,...."' 1...!
stranatqidao. lhcrapaudu.
Platycophnl idgc.



1.1

1. 3.  s mam-uuJ.5.du.' cmpctau.
Anaconda. sorrmtdnoo
Lclognthidn. rhunntdu.
sfonbridao. Beuuboxonaxzldu.P  V
cynaqlocnidnox

D.

count: chataceora at the larvae are lpocialllld
and typical of the 92%. The typcof  larvae
that could be «$113 duuagntohad by this method an
tho string typo (ganoseoulds. clupooids. synodantido) a
num typo (uopmu. I-0-lop:-Ia. Anmmu. Monau­
toxnu). tadpole typo. spiny or soon typo.
typo or buxom typo. noulwnunt of utallad tn: 1:
charucuruttcin sanuqraupu at larva. thohosthau
angle hung  lune which but thus an
attldsodtothonndnofloagntnlklo Iathocaioof
not Aatcrmuthidu. uvunl Bathylagmu and an in
man nyctaphldu also the are stalks vary in lcngtha
of autumn: deans. Ptuanec of narrow cyan ottm
with an drops of undu.-lying choroid 1-Juno are mun
1nuy%du. rruodculcpnuntotolazqcudnyuin
thcdonuozpolviattnautnthocauotoonutlct
than and bxcgnueomuda an typical csuractcn mud:
arcotdcttniunututduntuytngtrnlatvucvnnnp
to tho cattle lfiol. In Truehyptcttdu the larval



42

tax: can vary all dtnlopcd. Anoeho: unnplo 1: the
spines andtidgonthatdmnloponthuhoadandoporeulan
at can lava such an carmqtdu. 8.14:0. 111911430
.390

9.1. gg:  grunt Inhibit bony crest and
prominent spins: on the hand or strung or home spin“
onthoopcrculmdnxtngttnlcrval staqu. Anang
Poncitonnu. majority pouou opinouu atruemun.

1.1. ;  s aclocunetidqo. Carangtdu.
jnnidu
Platycophutau.
also 8 ttnntdn' 1&u: ‘rmmtdzn.
seofioronoxidu.
Hinetophondu.
fiflfllfliilfilflo

-~ _ ~  a secnfiitduo. uhxzmu.
Gohzltdu.
TCIflh!FtOltdICo

1¢3o Ff

1.4.

1.5.

1.6.  0 cnrnngidao, stzouatnldu.- Holocantrtdau.
Huuoyhoridao.
scotpunidao.

1.1. o Holocantridao.
Hnuophoztdao.
Pcquidu.
RI9¢0.t‘d.Cg
Hfllfhllflhldlflo



lo QIIIIALIIAIWIOIIIIIAmualsunlln
%‘fOI'I!3R~"-IL .. lagoon-O0
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3. GEEEAL FEATIIT 0!‘ THE ARABIAR SEA
AID HR! D? 33031:.

Thc talc and inpoxtanou of various biological
and ooauognphical pa:-anaura in the distribution at
planktul hionau and their nlation to tiahariu have
ham audiod by annual woman. Approach» to
marina ecology iuvolva oaqluiey oi uiaal minion­
ahiya and anal: correlation with thoir ozganic and
physical anvitonnant. The paranatora of phyaical
novirot that can ha axaniuad an distribution at
state: tamoraunxa. aaliniey. éiaaolvod outrun. danaity.
apacitio ohauioal coqouanta and unit daily. tidal and
uaaonal variations of uuathat. ua coalitions. vats:
nonnanu. currents. GOP‘?! and plankton bionua. ‘ma
dynamic: of upwelling. the anrichnant of surface layata.
tho initiatim of ptillty production tollouud by non­
planktm ptoductia. tho tiling of spinning and
nan: of tiahctico all omatimto a biological unit and
tho vatioua taotora naatianad an interlinked to ion
a cannon aoouyatau (cuahinqo 1911).



4.4‘

varadaahan and sham: (1964. 1961) have: ptaaaaud

manic: at tho tamaatxgattma an the divarqanea and
eanvaxnanca and circulation pattern at autism uatar in
tho aonlnm Indian can for different months at an
year. stnaothadtvaxaandcoavarqnnoaoccnrrtng
thtawghontthayaarznapanocaanaxauaacualand
spatial in tho ucatnhonn nguna. thay afloat the
producctou canatdarably in such anu . Along tho that
coaato£Ind1aaJ.1tha1ntuaa:1n9obaa:vat:I.auLnuqaaa

to  rich htologlcal ma ttlhcty proeluctlvity hut ham
aterthuudtothaaaaacaaluvalunqalangehia cont.
rho tqoreanca oi upwelling 1: that {may play a pxontncat
cola in than tatttunaum of tho Iurfaea waters of tin
raglan uhtch tneluaa an» atomic proaucuan. The nono­
palagtc plankton htonau an aloe btauwt to the surface
layata ma to upwalltaq. ‘rho inunatty cf unveiling

on the dtvaxganea valua. ‘ma dtvaxyma
occurxngazoaguuuauooaaeocznuaanaaaaanaoaae
dating January to sapuda: 1a taplacad by eunvazganca
dunw tho mat of the you. ‘ma ounvatganca cauua
dynamically a emcantratton of aooplankean (Hula fl
Luvaam. 1962) and during dtvctgonoo a high pmdlxcum
at osguuc natur talus plant. Ptaaad (1969 am. 1969)
tomd tau dtatrtbuttan at sooplankcm bx:-sadly agroatng
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uohoutgoaoopatumotchuonnubaouglxt
obouthyfluaoosonol Ihlttofnonooonn. Aeoupuaaan
of tho  donut: chart: with the ciloulation
nus (vananohuri and shunt. 1967) also Lndimtu
olou ulaztoluhiy henna uooplunlceon distribution
and cation «rum.-.3 which are directly connected with
tho oceanic circulation. flute cartoon ourronta an
iqottant as they tndnoo upwelling along the Bollll
IadAnMuoouutmtotho0u1£o£0nIn. fluvsodu
bloating parallax to tho oouts too ttanmozt ourtaoo
water: may iron the count giving run to mulling
uhtdnanlndnaootnthohlghproduoetonofnooplmlctu
otudtng crop. ‘thus the lug: planktm oolloatrntlm
eahoucnlllollolltnathotuutoofsnxtleaantrcatl.
In this any attack: help in the transport of plankton.
The low plmkta biomass to out control nylon oz

Anna  soutlntut monsoon can be uouomtod
to: can lock of varttoal Iovononto in the area. Mouton
innocuous aoopxunlcoon distribution 13 two Inn. ‘mun
inonuluftotpopulnttaaostltortotlnoootortotm
uutaopondngoothopuvntltnguonooau. usdhytu
zovotul. the Somali. curnnt transports sooplnnlzton
mechanically moron tho equator both in oouehotn and
uotthcn dubottooo.



.45

‘rho nos: tqox-but tactor which probably control:
the distribution or upset» ova: 11:90 was. 1:
umontun. while in sub anal. who:-0 capo:-unto
vannttan is null. salinity vattntim rutricu diatri­
buuen. zoutmdyk (1910) undying soopluktm annuity

in tho uonthmatcm Indian Geog: ltdhnd its dentition
with tho physical mutant using an euggngun u
acnuum. Tuodunolvodmqqaeauhlntandtlu
dunuty at also near on also equally uaornnt factors.
flcneothcumdyonthosooqoognphyofsooplnnktoaand
the Ioeplnhton blanlu uncut: the hydtognphteal
vogtnutathoautomntpntuotthoxndtuzoenan
Iavtrfinats.

3- 3- 3 o
‘nu Wwfitlrmeal tenant of tho Influx can

atumiqucuttta landloclndtnttanorchotnbanauy
at 2503. nine: it lacks mbuuplcal. herbal and polar
soon in the northom hcunphon. ceupatcd vtth the
broadaramuthotnpartoftlulndinoeunulnidsulou
Lnfluunoud by the land nuns. the antenna: part ulna
in conudotably nartovtox 1: affected cltmttcally by
the aunt land Inn» of Asia and Africa producing
nonaomal auditions which an unpanllclod in tho world
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nouns. xuoonthomcndtnopuuanduttunnrtwt
up»to«thn»Antaxct1cn ltln tho athe:’nnJoc'oa§uno.
‘ran and 80: towns an Iltlllofl at tho Axihaun son. and
Gulf a£1Nd¢n.1n a.dnlp»hnstn'h¢r1ng a cntnunnly shallow
31.11 ctaboutusnacpchutthcnaruntnauflnncntruen
at tho stxltt at ‘lb-Olqlhflflhb ’3hn'Po:n1an Gal! 1:
C ohI11ol“hII£n‘hlv1ng In Ivurugo dnpth.at 35>!» fihn

Inxtnlndupehbotngxson. :I:tts%ocl:dun1:ht=ho
Arahlansoathmuwtlnsoudupullatthofloxnn
Bttllt.

fluaorthoxnpnrtattholndianoooaiodlvldnd
Lntoehoanhtnnscaandlayaticngd. muuocusvu
Haldtvo Islands in tho Arabian Son ad the Andalu­

Iueabu Islands in the Bay of Bmgnl uubdtvldo than
aqua: again. ‘nu cnrlahnxq-Hurray Iudqo of the
Arabian son 1: a tomato of topegtuphtaal twortanoo
than to its role in the npwulltng pzocnu. In the sermon
Indian Oeun cvIn¢h% the cantincntnl shalt not 1.:
gruntnrtnthonrablaasounnduhnllotnrtn thoiuyof
anneal. the «atom sector at Arabian Sea and custom
actor of Bay of Bengal have nlatlvoly wtdn eonttmatnl
shelf soon. The pmnlncnt than off that counts of
Burn. rlutlmd and Iulayun ampere rich mangrove nuns.
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Along tho out cent of Indra tho dial! is narrow.
rhonuthlriemeouthunnrxuurhclinrcnutho
zooneaatourltnc at-nmyplaou iruithtn-Ilufruln
the short. ‘muau-run uhnltinthocoutal region
of I-Iauaiuquo. rural: and Inn an {tinged with corn).

Intlukodsonfluflolficvido
ctthountralandronthomputr.
rants and magmas.

3.3. [»,A

or the three  circulation patterns
tcportod by an-an (1911) in the man ocean. tho
Antarctic water with eiraqelar aurrmt and the rub­
troptonl mucyclanic gym are «en in the southern
Indian Deon 35.1111: to than in the Atlantic and
Pacific. ‘rho northurn India Oman 1: cluractortud
by the uncanny clungtnq unnooan gyro. 11:1: ctreulntien
rctloeu the wind guru with Itrmqor am! rtondtcr
curratudurinqthosoutlwutnonrooneqnrodtothauo
tn the iorthonst panacea. This has no clear parallel
in the amt: oeouu. flu: gyro to dtflcrlut from tho
continua subtropical gyrc. booms: at 13 vary auricu­
ristic tn its chenicnl tortures. A11 eh: area north
at 10-3 1311 under this gyral Iyrtcu. ‘rho cyclanic and



antlcyuloulc clrmlaum at the Arabian 3a and Bay
of Bengal. tho larch Equatorial Currant. tho comtar
Currant. of tho  Equatorial current ad sonall
currantaxathanajeraurtaca ecqomnuolchannuroon
gyro. ‘rho clmulatlon pattaras of the surface vacant:
at the northern Indian Oman of dlttarant math: or the
your ha been daacrlhad by varadachari and Shana (1967)
and Hyrtld. (1971) .

rlaaoualtattlusoumuaatnonaoonlnauuuor
davalopa a aaaamal lav puaaura area over cantral Ania.
eauaing tho and ayatu to blow paralwntly from the
aouthuut. ‘rhla qanaratu tha Bacall mt.-rant (nlghthlll.
1969) due) flown northvarda along an out coast of
Africa tron south to north as a awlfl.-. narrow: current.

ulthapaadaahlgh aa1hnoea as raportadbymtallou
(1965). Thu squall Currant trailer 1:: a ganoral C1001!!­
uiaa circulation la the An.-ahlaa Baa which in tan! dcvalopa
late a ralatlvaly strung aoneharly curl.-one at the author
lava). almg the want coast of India. The southerly
entrant: which davalcp in nay continua mu]. Iiavanbor
ulna the currant ravaraa until April. It roaches lea
graataat. atunqth la July. At. the halfit at dava1op­
uant.  small Currant nachos as far north as lat. 12-u



houcvaraoatotclaauacarlaavaattmcoutandflunn
lnanaaatnaxlydltocttanaanauaoaacurnantaaouthot
lat. 12%|. In the cult of Aden the new at autlaeo
warrant is trunonlttothaaxablua saatrmama to
August. Along South Arabia the entrant: an Ina): and
than in the out and northaaazarly dlzocuans. It flora
northerly along aha Arabia: coast and mutually along
aha India coasts. the constantly mrtant brings @­
ratlvaly high oallna Arabia: sea water aouhlavanda and
northerly carton: transports the lcu aallna equatorial
avatar no:-emu».

Inehalayotluuqalehaflovlaqucrallyuorth-»
cut. upmtaadalngwoamtlnantalaoaltinotot this
taut  aouthuatda and (lawn along than eantlnantal
shalt. South of stmaua. tha currmt {lava aouchoaatarly
along the coat of smatxa and nargaa with aouthaaat
lulu wan: {loving late the Indian Ocean thxonm the
‘riser saa. ‘moan uata: fans the hula of sums
Equatorial Curnnt in the balm Dean.

During loxthaaat nuuaom ptovalllnq in that
(llovcéar-rabruary) the wind ganatatad (ran a high
pronoun Iaurca iotung our the rlhctan platen and
tho nolfiabounaood nan toward: the low pressure bolt
1:: tin Equatorial India Oman iron notthaaat to southwest.
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‘Bhio briogo about oonoidoroblo dlonqoo in tho oirculotim

pottorn in tho norhhom sou. rho gonorol oiratlotioo
in tho mu oooon in wootorly with o oountor oloohtioo
circulation olooo tho ooooto. tho Bonoli Currant
rovorooo dirootioo ma non oooutorly tron nooodaor to
robruory. Surfooo ournont not in tho Gulf of Mun
is from tho Arabian son into tho Golf. for o brioi
poriod (llomowor-Dooofior) o wool: cannot flooo north­

oordo olooqthooooototlndio. Iotholoyotlooool
o cyclonic circulation on: tho ontiro Boy in Pobruory.
noun: this pottorn dooo not pzonn during tho nun
Horthooot. uoooooo poriod.

3-4» amo­
Tho norlahoro India Goon io dsorootoriood by tho

prooouoo or oovorol ioyoro or uotoroooooo. ‘rho ourlooo
rotor of tho Arobion son ad Boy of Bongo). gooorolly
oooupioooloyortronthoourfoootoodopthot obout
100 to 150 I. or tho rotor hoiov tho ourlooo loyorp
tho oubourtooo voeornooooo on tho moot liuitod in

opoeiol «cunt and ronoin within won dotinod orooo of
tho omoo. ‘rho Loocodivo Inland Ridge oflordo o ohorp
divioion hotuoon oquotoriol votor on tho scoot md tho
Indo-Auotrolion oubourtooo rotor to the out. Tho
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Indo-Antenna: actor in appnnnt.-.11 can-Lad cut by
tho South Equatorial Cuttfllt until it acts 1:150 bunn­
otthertdgoanatuthcnnfloctodsouthntdn. ‘rho
oquntorinl unto: also than along the rug: carnal:
south for can: datum. rather to tho north the
«material tutu: £134: it way across the ridge and
prococduintothcnnyotncngalandputsutayalonq
an aunt of Susana. RN10 tho submarines actor of
Bnyotlcngalutundnuptoliool. thctochtnbtauson
oxtandaupto4oonan1yn£toruh1chA:ab1In3¢n1ntc:!­
uodtctouctottaoccutnwcalfiool. Bolawthtl Incl
Gcepvatcrllptuncntehtougltout. Thoozigtn otdocp
an cold water found in tbs northern mum Data has
new unplanned by aazughor (1966) and floosur 5 51,.
(1967). The manna: at tho cold Antarctic batten
nut (Gap want) from the polar roqton into the
Axabtlnsonannlayofflnqllhanabounngmthc
organic p%1v1t.y of tho ngton. because of it: last
salinity. low tawmrntun cm high nutrunta. This
Antarctic batten tutor Glvldu into that brnnchnlo
omgatngtothooutcoutoffladaquur. thousand
twang the culshctg Ridge and gutting nfloctod to
thoaurlacootthaarabtansoaandeluthtxflanagnin
dividing Into two. one branch striking the coast of
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3:1 bank: which mun the Laecudtvo son. W110 the

atlas: tunic northwards hutuun cupaatorn Ridge and
Andmna-Iuaahcr Ridge.

‘the Arabian Son 41:10:: both uncanny and
regionally from Bay of Ducal in uwonl biological ma
e parnnoton uloctatod. with thcit wntet
uovnannts. Tho fluctuations in IVOIIQO curfaoo tags­
nbuIauI1dc1.nfla¢Anh1usoabottnon23‘ccnd
30%: tcallumr. 1966) and the and range along tho
Indian coast in iron 13%: to 29°C. Along tin Indian
cont south of 15°53 we count: of Satan: an! Arabia
:01 attvuly cool. marine: water in ptcocnt during June to
soptcworuaziaultofwvolltng. Inthobayof
Bangui. we tango at average ouriaec tcwcntun 1:
bctuun1‘I"cand29°Cca@t1nnatroIaroasnoIrtho
cont. Bnmnnm (1966) ohuxvcd a bimodal tcmonturc
cyclo at the marine: in the Arabic son and lay of Bangs)...
Regarding urttcal distribution pattern than an tun
tqortnnt amoctn iron the point of tuna at that:
qplicattan to tho problem of variation: in biological
profiuettvity. may an (5.) the variation In the thick­
nu: at the isothermal or non:-tcothatnnl 1110: ad
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(ii) use level of tbeuucline or the discontinuity
layer. Because at al influence. the thenlocline
Gepth fluctuates widely in the coastal areas of Arabian
sea tmich ie eubjected to upwelling. Oil the aunt!!­
Ieet coast of India the thenaoeline 1: usually found at
iootolzsedepthdutinquinteranddutinqtheetable
peziodhetueutheuintexead enencernunthethetheteo­
cline1evelieueuelly1$to90II. withtheprogreae
of the Southwest Ionaoou in Dinner thartlocline level

ni9rateeupuardete2oto3aedepthendeveueur£aeinq
in lateevmner. Inthalayofllengalthetheuoeline
ie ueually below so to 55 e and oecaeiaaally you an
toiootolzselflflfifilo andeazeept toreeaell areaotf
the ant central «meet. the anal! waters are for tenet
of the title isothermal at near ieethenael. vhexeee of!
the neat ceaet of India the thenocliae tluematee a
gxeatdealehoviugeeeeeonelttend. Beeeueeotthe
aridclillatethatpteveileinnoetoftheanaaroind
northem Arabian see it ie eubjected to evaporation.
cqered to the high evaporation rate the amount at
precipitation is caneiderebly leee. ‘lhie hiw ate
at evaporation ma influx of hiya ealiue water (run
the Red Sea and Persian Gulf cauee high salinity in
the Arabian See. ad the News ptecipiteticn in eoebinatiee
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with rlvar dladlarga load to low aallnlty in tho Bay
of Bangal. ‘rho avaraga aallnlty values at tho Arabian
saa tango: £mnJ4to3‘I%.IiIIllathatotBayo£3aagal
tra 30 to 33%.. ‘ma aallnlty of tha Arabian saa
dacraaaaa traunorthtoaonth. Ilhllalnflayoflangal
it lnctaaaaa from north to aonth (Gallaqhar. 1966).
‘me high aallnlty avatar at tha Arabian saa Qraada
aouthuaat Into tha araa of! Banana cm:-lug aorthaaat
nanaoanndlafurthardraunlntothaflqtatorlalcnrrant
aaad1.st1ncttmgua\9to9o'E.
maroon tha 111$: aaluuty avatar of tha Arabian saa
apraada aenthvarda and la drlvan along with than aanaooa

currant and la traceabla up to aouth of 8:1 Iaankao
although ltdoaanotpanatrata lntotuanayofflangal
(iiyrtkl. 1971). ‘ma Arabian Saa also raealvaa high
aallna watar (rustic and Baa and Paraln ml! tomlng
tha North Indian nigh salinity Intarnauuata water. '!h1a
aubaurfaca uaternaaa cumin {rant about 150 to 900 I
dapthlnthaarablansaamdapraadaaoutlwaaflaln
dlffarant dlractlona in tha monsoon gyra including tha
Bay at annual (@1031. 1964: wyrtld. l97l).

rtnaluozvaaauuyguneunuontzathounnnuoa
aurtanalayaraottha aortharaarablansaadanmtoabout
100 n varlaa hatvaan 4.5 all). and 5 31/1. In the lava:
layara annals dacraaaaa ahamly and tho auhauriaea oatyqaa
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uzlntnn lays: is found. Tho valuu are 10:: than
0.5II1/1hc1aItndoptho£about150nandt;ho1ou
valuu punt up to 3 dqth of about 1500 u (suntan­

At 2000 I dqth tho variation In
dtuolvod ouygcn 1: button 1.25 I1/1 and 2.5 I1/1.
an: the late! llcngal deep «to: occurring in depth:
below 1500 II had ouqgcn atone varying from 3.10 ea
4.17 :1./1.

narayanan. 1910) .

‘rho nutxtcat canentnuon 1n tho Arabian sea is
o£ah1¢I-ruagutuduueouparodvtehflutotlay
of Bengal. ‘rho lnoxglulc phoophnto vuluu in the
ambun Sou vary roughly button 0.: and 1
w1.th a guard increase in the phoaphatn canccntrna
an tornado north (Iron 0.5 ng-at/1 to 1.5 no-at/1).
The phosphate mtlelutrnttaa tnennou gt&a11y till
anu1.nn1nnauhodhdunun1000nu01.'a00I. thatc­
otur decanting anomaly. suntan on distribution
of phofittu bound 16‘! ad 19'! latitndul in tin
Bay at ungu. shared an puonphau -mu.-an nausea see
and 000 n tflunnnnnrayunu. and Roddy. 1960).

!&Ja.LLOn­

A guard taunt at the upvolltng arms of the:
world and um: biological productivity bu ham reported
by cnulunq (19%). counted to the clinical and
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induald walling ohuxnd in the npwolling can of
the world. the Arabian an upuollinq in how ta be
due tea as prevalent nnutnl entrants in than area...
Acconling to Dance (1968) the pr.-availing outrun: ayato­
(Iudnotthovind) intnouincanditiantogcnonu
and nnmuin tho upwelling. nubyohin (1967) can­
eludul that than was no wind generated upwelling
duringthosanunsutunnaoonnlonqtluuuteoutat
lndinandnhoalno indicneodtltctthadunuhotten
tutor npprowud the surface bocauoo of tho iundinto
into:-play of «rant with the tilting of an an tartan
andthcthoxnoclino. Inizlaoltrnlaiunsaaaatnoottno
out prcnouuood canon of vpnllinq is in the waters otf
South Arabia iron Katie Maxi: lay to anal Hand fiuting
southwest. mluoan period. ‘thin largo seal: upwelling
nakouuasanahtabiaaoutthondnfiauaofaow
plankton  in flu nortlutn India Ocean. The
second pronounce III! at upwelling in of! northern
Somalia within 35 Jul of: the cone (shallow. 1965) .

Rauairthu ad Jayntallm (1960) and that of! Coain
signalling starts by Iid-August. establishes by late
soyecnbo: me! and: by dd-oehobcx. lance (1968).
Panilxku.’ and Jtynnnn (1966) new! than that off an
southeast coast of India batman 7'1! and 16%! iexang

seasonal «pulling starts with the onset of the sonthuu
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Duncan and attain: nlxinn intnsity during July­
Augunt. shun (1966) states um: tho an batman
‘mi and um lutitndcs and (tan xonglenau 13-39°:
and 779mm shown tho upwutl tilting of thonoclino
from rchnuzy to July and sinking after August non:
tho cont. upwelling start: enlist in the south and
ytogtcuivuly mitts tovaniu the uorth. Unveiling
has alsohouauaticodinaonorthvut. canto! India
on Doubny during Oatohor (cu-xuthon. 5 3,... 1959).

In an Bay of lcngul mend (1954. 1957. 1953)
roporudarouotup-walling aloagehooutcoutof
India Iran Indra to fioogly tint. Anna 3 31.
(1968) hen oaufinnd upwlling oft Hanna and V.I.IlH'Il­
patina. tipwcllinq is also notieod on tho has con:
and oi! Andaman: (inland and unload. 19“) during
northeast monsoon. mu %llinq has boon attributed
to tho punilinq monsoon Ililldl tibia: canoe ottahon
dinplnanut of annual water from tho Bantu cent.
up nod: iqorunt. upwelling in the outrun India
Oeun puthapn  south of Java. Hyttki (1962)
auinflduuacuntofflnanaotuwnllinnwolu
aide ad 1% In long.

Dating upwelling the hop mean with high con­
notation of inorguio phouplutu and nitrate: an



3.7.

59

braaqht to the rurtaea enriching the aurtaoe layere
to be used by phytoplmktaa. Tbia replenielnant of
nitrate aalta controla the nagnimae of the annual.
organic production leading to fisheries.

In addition to tha tuparatnra and ealinity the
other cutributing tactora to the upwelling phenomenon
are diaaolvad oxygen and nutrients aalta particularly
phoaphataa. wring the upwelling periods of early
Auguatto0¢taberthediaeolvadau:yganoecnreineoa­
eentratimaaa louaaodul/lbalovzonalougtha
west coast hatueu 7'3 and 16'! latitudes. The pboqhata
occurs in him caaeentratima in the entire water column
over the their (1.94 to 2.14 an at/:3).

In the aortlwaaten any at Bengal. coastal upwelling
is row as one of the tactora gaearning the diatrihutian
of autriuta during January to April.

The investigations carried out by Rebanova (1961.
1960). Praaad and llair (1963) and Bythar 3; 5;. (1966)
reveal a caqarativa picture of productivity of tha
Arabian sea and Bay of Bengal. Usually vary hia
production rate wan found over the cuntinuntal ahalt
in the trupical regions. The production rate of the
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cause nut comm varied Iron 0.5 ac/H2/day to
5.9 ac/-3/any. while 1: an 0.2 gc/an’/any to: an
autism waters. ‘rho lava). of organic production in
thoarahunsoavhicshtnctusentothcnatthutdsntt
LautJ.nntodtobonI'.1out3t1.nut.hnto£Bayo£
Bangui. The avenge proaucuon nu for tho Bay of
Banal]. hung 0.19 gc/In’/day 11:. 1: 1 qc/-3/any to: the
Arabia son.

and 33 Q. (1964) Isaac chlorophyll nuuunuuu
and found values greats: than 150 mg/:2 slug sounn
cont. uhonu the ehtoxiuphyll ooncnnttctimn in tho
aayo:a.uga1uu1ouuun1ong/n’- ‘mt-and!
supports an high”: ymducuvtty in the Arabian son.

I‘ _ >’0‘O 4. ‘’.._’J*

zoeplnkton hionnu Iuunnnuats can ho use an
indie» to the amount at living utter plillnt in tho
tom of one or some at tho rattan: kinds of otgmtalo
continua at n planktan population. This 13 an
tqornnt. Inuuzo of abundance thmughout tho history
of ducttptivc otudtu at bialogtcnl. populations to
the nu. ‘nu increases of tho btaotu outlast-.1on in
that. those value: could be converted to the thttd
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trophies level end need tor the prediction 0! peteetiel
tieheryreeanreeeot eeereeeedaeehyeubreheeeyee
(1959) did Cuehinc (1911). ‘the organic outlet ie
perheyetheeoetteelprepertyuhimebicueee
eeeeure eeeke to eeeeure to geiu ineiqht into their
nutritional etete or their potential value up food.
The cleeeicel neeeuree of biomass involving eeverel
beeic prqertiee ere grouped under three generel heed­
ieqe. file grevieettico volmetrie end chemical. or
the ten. direct volumetric tectmiquee. the diepleeeunt
eethodienuichtheepeeeoeeupiedbytheplenluteeie
neeeured in terle at the equivelut volts at liquid
thetithey dieplece. ie need end repreeented ee bioeeee
in the preeent etudy. The eooplenkton neteriel elreedy

tixedimgreeerved in torneldehyde ie need for the purpoee.
the egle nee filtered ueing e eillt gme of 330 micron
eeeh eiee. to reeeve the ieteretetiel ureter. After
this it wee edded to e neeured value of dilute farml­
dehydemeqndnetedcynnderendtheeeomtoteueeu
queat  in the toneldehyde level. teken er the
Ieeeeure of ite volume. The eiee of the gredueted
cylinderueedvill depeedwontue eieeoftheplenlctal
eenple.

Preeed (1968 en» 1969) eede e coqneheueive end:
or the eoqlenktan biameee in the Arabian See and Hey
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or local and obtalnod a olollar pattorn of diatri­
hutlu oboorvod by Booorov and naoa (1961) no Panlldtar
and Ian (1973). Donna tho Boutluloot oonooon pa:-loo
(April to Ootobor) In tho Arabian soa tho dlotrlhutlon
pattorn or tho plankton blouaos wao the oama during
tho day ajnd nldzt. fllwor plankton Monaco ranglng
fronlfitoiallporotandordhauloecurrodtollardo
tho uoatorn halt of tho Arabian soa and about 30 I1

porhanlalonqthoaouthuoatooaotoflndla. Rootof
thoaraaoanohaatnooontralaonaandoultotleuta
tocultofcnbay no ottonjarat ooauodtohavo a low
plankton hlooaoo oapoaally during day tloa. In qonoral.
tho plankton voluno dooraaood tron tho ooaotal roglono
to tho opa aoa. Comerod to thin tho plankton blonaoo
during this porlod ln tho Bay of Ionqal wao caloldorahly
looo no mlronly dlotrlbutod having only 10 to 20 ll
m tho avorago. -During tho llorthoaat umooon period
Coctobor to April) tho pattern of dlatrlbutlon of
plankta In tho Arabian Soa was omovhat dlttuoo. the
day tlao having 10 to 15 ml of plankton par haul. Ihllo
thatofnlghthavlnq lfitolonlporhaul. Intho
Bayofnongalthoavoragovoluoavarladfroulotozoal
par haul. Imioh was not approclably dlfforont iron that
of tho southwoot nonooon porlod. Hovtovor tho progra­
nolvoly increasing trend in blonaoo noted towardo tho
northom roglon in tho day tluo la rovorood in tho
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nlwt um.
1'0 nmntln. tho dlotnhotloo of oooplmxtan

blonuo la the Arabia an shoved and vuhum
hung tho Sollthinst ad llottholnt Iollloflllla IIIIIOCI in
the lay of Iongol than on no olaltlooat votlotloo.
arena: and haul (1965) uottood sooplaoktoo bloom
ottoodollaatoobyontnnolyolootnndupsoduotlvu
vnuulo the Anna 80:. 1111: annual: patay unen­
hotloo lo chnrocutlouc oi Aroblao Boo.

Chldawann and Inna: (1945). subnhnnyu (1959).
Iogorov and has (1961). Fund and In: (1963). Sudoruo
(1964). Iaaghurot (1966). Udl (liéflo Poalkklt ad
Joyoranun (1966) and cunning (1971) scudlod the solution­
ohlp bound! plankton ptofletloo and tlshorlos. may
concluded that invariably high ooooootrouoa of £111:
portloulotly tho poloqlo opooloo ooeut lo onus of hlgh

plankton ptoductlaa inlet: in turn ulll ho gun at
upvolllng or local ontlohlnunts in tho tropical oouna.
than was also a oorxolotlou unsung lacuna: the
upwelling and sooplooktoo hlolnu. Always tho hldnr
plonktmblonuowu fotndtohoeolocldlagvlthpoak
porlodo of upwelling. At the use :13: in coral: tau
1:: oplto oi tho high nloolty of upvolllng tho plankton
blonou did not about pxoportloaol menu: 1:: volunn.
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Thlanaybaattrlhutadtotltatockyhottcaottha
uaearaoclthat araa. In onnttaattothaabova. tho
nostham half at tha Arabia 8a in characperlaad by
man aonalltlaa of an xaaultlng {ran an waxy high
plankton pzomctlon. I'M: la n lndloatlan of the
axlataoco of largo pqnlauma of nah ln tho Arabian
SCI.

Phytoplankton to non duvactly llnkaa to tho
phyalcal and chadcal anvzlrcannt. than aooplanlctoa.
changas la tha clinical at physical anvlrcnnanta ata
ratlactad in the pttytoplnktal pqnlauon. slnoa noo­
pllnkta la doptlldat Ipa fllytoplanlclzal for food. its
darlvattoa an to a largo axtaat qovbmad by diatri­
butlaa of phytaplanktu. similarly bha distribution
of aoopluktoa controls tha sun lazvaa population too.
Blackburn (1965. 1969) have aludad that there 1.: a
gaoaral xalauoamap batman aooplanlttca abundanca
ma tuna aatch.
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Co DISTRIQTIG OF FISH I-ARVAE

«-1- an-..a:..:mmr

‘rho lawn at tho following induct/groups on
toproooatod in tho collections. Lo rogozdo Angullltc
torn». Ilhlch ooaouuntoo tho loptoeopholl. of tho
can and col-ulna taboo. Montittcauan on duo Q11
ot tho  lovolo

fill CLUPEIPOMIES

BUEEQ CLUPIOIDII

PAHILY RLOPIDAI

FAMILY CLUPEIDA3

FAMILY WGRAULIDAI

FAMILY D
OTHER CLIIPNIDS

8Ufl$ER STOHIATOIDBI

FAMILY G@08T%IDA3

E 59?­; 3"’ ­
run! sronxawmas
EASILY mncmrumn
IAIIILY QQULIDDWIDAI

* cluoittcnttm followed to that of Borg (1940. 1958)
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%II SOGILIPORIIIB

IMIILY BHODGTIDAI

FAMILY PARALDIDIDAI

IAIIII.-Y 3®P
IAIIILY IICTGHIDAI

03$ AIGUILLIIOKIB

ORDE nnmnoausBllififl fl

Sflfififl GADOIDII

PBIIILY IRQACEQIDAIE38 %
FAMILY 8YI®AT!'lIDa\I

INIILY l
%lR B

IAIIILY HOLOCIIIIIIDAI

$33 @GIInIl‘0%
INIILY IIUGILIDAI

PAIIILY BPHYRAKEAI

fill P3RCII‘Ofi§
BUEEE PERCOIDII



IAIIILY SBRRAIIDAB

PAIIILI APNQIDRI

FMIILY Chllflfllnhl

IAIIILI OOIIPIIAHXDAI

IAHILY SCIAHIDAI

PAIII-Y IAQIDAI

IAIIILY TEfl
W%IR TIIGIIIIIOXDII

381011.-Y TRIGIIURIDAI

IAIIILY Gfiflnlbhl

Sllffll BOCI!I@IDI1

nun! 8-OQBREAI
Phillie! nmxmmn

25511:! SGCIIIEEGDIEAI

FAMILY fllflflwf
Wfilk CALLI®DflIDlI

mun cnutaunmn.Bllfifllfi II
FAMILY ACAITWRIDAI

IAIIILI fl
80%!!! GOIIOIDII

PAIIILY GOBIIBAI

80%“ Cflflfifil
PAKII-Y BCOEAQIDAI

67
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min mcrrnaprxnxrontu
raunar nswnorrnxnn

own rnifi
wanton unanouroznlx

FAIIILI rxrancncurmn

nnxu nxooarrmu
autumn musromu

taunt aausnnn
sunomn uomxnsx

rnmx uounan

0333 LGEIIIIORHB

IAIILY AITHIIARIIDAB

‘Q30 -  .

twin! mamas
(P1. 1.9)

I-an has oloagntod ribbon-shaped uni.-ttlasponnt
bodyulthnucranonyauotounkotholcptoeuphnlnuot
001:. Pu and part 1: about 10% of the total lugth.
sltnhladdot 1: prouunat and ptguntod. and 1: vat:
null and pointed aatottorly. Ilouth to tontinalo 990
teaching -1661: of 010. Iron an ptqnnntad. Annuntnrr
cannl in lawn and ntratfllt. ‘Micro 13 only a single



2 4C 0 HI 9

3331330333.
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aonul with not: up ottuutod far back of the body.
Donal ad Inn]. are oppou1to Ln pootttan. Pelvic £13
1: prount. canal in broadly found amp: 1:: very
mull larva. lironoroa an about 10 in nfior. but
always less than 100.

Anna; the 01:11:: workers on the cloptd larva.
Donna‘: cmtrtmuon (1926 b) was an the poctluvu
of fig, 93$“ (ran the Java Sun. Goptnnth (1946)
3060 studies m the latvan ma postluval. stages of
_I_;g3 1&1 collected tron 1'1.-tnndnn cont. Altkunht
:ndaIo(1951)hang1vInanac%toathcnt.ngoao£
nteuoqwhonto oi Q1, a\mn. R11: (1952 I). 9 ‘ ‘

lad tuthcltngm (1950) Studied the larva
of 511 9%. Ilcuda 35 3. (1950) ductibcd flu
cloptd larva shun oeudymg the noon. luvu and
juvcnilu at Jnpanou £10503. Gchnnge: (1959) emitti­
hutodtotl-ndcvo1opmntmdmt.ano:phoa1so£_lJ_Q,g
ggng. Buhoomddln and nayu (1952) undo puluunnxi
atudyo¢:luyoungouuo£§;gg;gg;g_o£1:hcooccta1
actor: of Indra. llildcbnnd (1963) dun: with the
sunny nepmu at cm wanton: noun M-.1m:1c.
‘L51. (1961) nu tdvtlllod tho oloplfl £19)!“ of tho Rod
son and can adjaoont zoguu.
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Oulzotthnilsluulsnndoonlyunonuhoro
station (lO°14'n - 15-54-n) In tho Lanna son has one
larva at tho tanly tlopldu. rhlu nu collocud
during March (ma 3 nlwt haul. ‘rho angina: nnllnlty
and uuyoneuu at the tendon warn 34.6%. and 19.6‘
napoetlvcly.

FAIILY QUPIIDAI

(P10 101°;-'£flo

nxaugaua and snaps: luv: with Long un-nary
«all 313111: to that of ugxaulldo. out lagers in
guitar than 80% notochond loath. Cmonud arrange­
nuntootnuclotlhnaanucuaaatlnbody. ‘rho
ptoanulputlnabout?o%o£tot.al length. Bod?“
lcngth in lane: than in cngnulldn. ‘nu hand and
vcttlcnlpartotthobodyuoplpuntod. Allnnatury
canal in tmular and straight. Donal 1: dual:
with unit rays anly. Donal and anal In oppollto
in pooltlm. 01191:: of dorsal is behind and of
aounl. In tho prolaxvu dorsal and anal an told:
an continuous. llyounrn unmet button: 40 ad so.

Bullet works on egg: and luvs: at clmolds
an at Delano (1926 0.1:. 1930. 1933) {man the Jan
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Ban. cu-no (1950) «Inscribed the {natures of eggs
nndlaxvuoindneclupuds ttunthouatcruuumd
Knudl. Jam (1951) candied the eggs and urn:
ot can at the utdinu of Madras cont. input (1955)
u:unufl.uuflnqgafi1muM
Indgfiflgngcpp. otthoonltotllmnrudnllu
I321. Ilduda Q Q. (1950) antxibuud to the away
of eggs. luvs: and 3111:0110: of clupcldo {ta Jnpuuo
stun. lllehanngan (1900) studied the own and only
hncchod lunn at = '» 311 {ml the plnktu
of Kudzu cont. lllldnbxmd (1963) dollt with the
111.1 Clmotdu from tho mourn north Atlantic.
Benson (1961. 1971 Mb. 1971) undo studies an the omryautc
and only dcvolapnnnt of Clupcttorn fldws of the Indian
man. the work! carried out in the Indian Oman In
rostrtceod to the coastal watetn. The present nttcgt
to tract tho larva ad dutrihuttan at clupotdu tn the
ottuhoto Intern showed that they are mainly eanfinod
tononnhoxownean. Iunwltngtnthoeoutnlvntou
vuvoqmdzuultcd. thununbotot luwaennfintvu
also vary In in man.

nu also noun sou flu: group was ueotdod onlyfiom
5 station (tabla: 4 8: G). the total do: of lawn
cououtcd being 10. Along the «atom boxmduy of an



no. 8. muttbutxu at lune at clinics.
lagruunclu and echo: clwoolda in Int
Arabian an and In at Ducal.
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Arabian see the record: were iron the eouthexn coeet
or smdl Arable. At the eeetern elde their placee
of were at the nortmrn lqfrneteke vetere.
Inthelhrehlan seetheywere rocordedlnthenmthe,
February. March and Deoéer (‘rehle 7. nag. 20). The
hlgheet number or 4 lervee per heul was collected
tron 1945's - 13'oo-2. The eurfiece teepereture of
the etetlone tree where larvae were collected ranged
between 25' and 27-c. end eellelty 35 to 10%. (Table 16).

tmoetheneyotnuzgel etotel of 11 lerveewere
collected tron no  (‘rubles 5. 6: H9. 1)
10198 - m'Sl'E end 13-own - l6°00'l. out of these.
10 were recorded iron the etetlon of! the coeet of
Andhre Predeeh and e single one (run or! orleee. the
larvae were collected hung April. June and July treble
8. no. 20). ‘the surface teqeretore of these two
etetlooe verled between 20°C and 29°C end eellnlty 33%:
end 34$. (‘table 16).

FAMILY flflkillolflhi

(Flo I011;
Lervee very cloeely reeeable that of clupeide.

Body elongated and rod ehaped. croeeed etrletlone of
uuecle tlbre are present es in clupeld lervee. Depth
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of body to grooto: than that of clupotdo. and looo
lotorally cmruiod. Pxoanol port 13 about 7078 at
tho total lonqth. Mouth 1: obllquo. Plguntatlon
lapxuantavorzranoaamavcnecnpaxeotenaboay.
Allnontoxy canal with to tubular and otrolqht. in
attochod to tho body by connoctlvo tlunoc. Gut
lougth lo loos thm 70% at notoasord. Pootorlor half
of ollmtoly canol to canotdorobly mloxvod with nag
lib thtckonlng or vttnglen. Svldaloddot 1: eloarly
vlolblo. Dorsal 1: olnglo ulth soft taro only. Dorool
ondmolotooppooltolnpooltlan. atiqlnotonolhotng
from tho otddlo of clonal. ‘rho nfior of oyonotos an
hotuoon 45 and 50.

logo (1920) undo otudloo an tho $593,; of tho
Hodltotrnoau and odjoeont oooo. Dolonm (1929. 1931.
1932) otudlod tho oggs and larva at uhltobolto. Jam
(1951) tneod tin dovolapountol otoqoo of uhltobalto

mdm@ud . ‘rholatvooofithosoopoclos
woro oloo otudlod by Ital: (1952 on») and lapot (1955).
Ahlstmn (1965) contributed to tho study at oggo md
laxvao of ggggg tmn tho colltomlnn curront roglan.
whltohoad (1967) otudlod tho Indian ocean unchavloo

colloetod by Antes Drum and To Vogo during 1963-1964.

stllmnurl (1967) studied tho 0998 and lorno at uh1to­
bolt 5. at front tho cantlnontol oholf of tho
coast of Indlo.
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Enqrau11dacmtt1hotndto5.0%o£thotoea1
luvs: collected tronthounbim son Ilnroutn the
Bay of Bangs! nylon 11: an ml: 0.3% (Table: 4.5.6).
rrutuquucyofoeatrnnoohlnowuntobhtmortntho
Anna an (3.35) than in on Bay as uagu (1.6%).
rhtngzoupwuncomuodtnnllaonthsotchoxoarunonpt
msgeubottxmuwtmsmunnumnqotnugu
uutucozdsvonoalydunuqtbnuootluhctnnnflnroh
and Scptuiaor (‘tabla 9. 10: 1'19. 1). the highest
nsfioroflnxvnovculooondndlronkrabtunsoaduttng
navouborwtntltoloyoflongcltntinnmthotauqunt.

In the Arabia 80:  larva non collector!
(ruble 4: M9. 1) from tho oitahon eaten at antral
and noxthtm Somali. coast and tho Arabian coat along
the western I160 ot the Atoblanloa. an the custom
udoununuofoeaunnoouonoonotalandottahon
nun. of Pakistan. Gujarat. count. on nuns:-uhtn.
Kunauko and Koran. '1'Iu.n1wat number at 36: lane:
porhunuutooomdoatrononostattanonthonorthun
Arabian oout (21°22‘u - so‘-05's). Iron another
than at: Kaxnataka (11-com - 75'O0'I:). 456 larva
not ban). won collected. our the coat oi Gujarat-.
tholntvaicrosocordod fronunnl stations innu­
tng nfion. They were eollooteé outing almost all



755

loath: at tho goo: (‘unto 7: P19. 20). ‘rho onrloeo
cooponeuto at thooo otouono rmgod £1-an 19°C to 30°C
lroblo 16). But 95% at ehooo voro tram wotoro at

Iuttooo toqaoroeuto. 29°C. sultan-.y vottod tron 34
to 365-.

‘rho lo:-too of ongrmudo aolloctod tun Boy at
bongo). ttoro from tho ottohoto uotoro (4 stations. at!
tho count at Mauro Prodooh and 2 iron scmu of
uoloeco (roblo 5. I19. 1). rho highoot mambo: of 31
lorvoo pot haul woo xoeotdod from ano otattm in tho
Strait of nolocco (O6‘05'N - 90‘59'3). A total of 65
loxvoo ooro couoctod iron as otottmo during tho
ponod tron notch to Boptonbor (1‘ob1o 8. I19. 20). ‘rho
nu-toco tupoxoeuro rougod iron 27' to are (roblo 16) .
Butflflotflu lotvoouomo ttvawotorootourloeo
toopotomuno. 29-c. rho onxtooouooltntty at thooo
ototlono woo {mud to ho houuoon 32 and 33:60.

zanznx amznxnnozna:

(P1. 1.1)

slondor ohort bodtod lorvoo with ohort hood and

onon oyoo. sano hovo oyoo on ohort oulko. snout.
to book.-111:0. Pzoonnl. port to about 70% of tho body.
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Dapthuhodytalanl. camdalpamalclaulug.

Gtaacar davalop-at at ounaguva uaaua and larval
p1.;tat1on an vat: uhataatartauc of tha um.
Annmtaxy anal ta attalflat and anlaxgad. lmgat
thntlsahodylangehandattaaadeobodybyeauaetiva
uaaua. Donal ta atnola with acct raya. attaaead far
back an an hedy. Adipoaa 11:: 1a ptaaant. Donal
anauauanappoueo. nyetanuanaboutssxn
mflat.

‘rho avauabla mapanaa an em: exam an that of
Ahlatx (1965. 1971) who Itlfltod tho hathylagtda of
tho caluocnta entrant main and aaacam tnplcal
Paclflebaaadonthaagqa andlatvaaautvayaotthat
ragtcn. Cohan’: (1964) work on the anganttnoad ttahaa
an continua to uaaaan north Atlantic.

Inthaanbtansaathiaqraupuaatapraaaatadtn
2.61$o£&aatauonaaaa1.nelIalayo£lugaJ.3.!Ka¢
flu atattoaa Ctablaa 4. 5.6). ‘rho total amtnbnuma
wan 0.5% and 0.2% taapacuvaly at aha Luna in: tha
iurablusaaandlayollugal. Juno. aunyanamgnoc
can foulultohathaaaaauxauhanoranubataot laxvaa
occurtad in tha collacuana (Tabla; 1.0: 311:. 20). ‘rho
pattern of dtatxihuuan of lava ahauad higher con­
autrauon of lanvaa along flu Arabian eoaat. aapactany
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letheeceaalceetezetceexdethenorthem reglce. ct!
reell ledn. Andhte llrevleeh end centrel Bey of Bagel.
A total at 140 lewee were collected tree 15 etetlece
icon the Anblen see. the highest camber ct letvee
collected yet man being «I0 (lO'39'II - 59393). Pam
Ieyotlugeletctelotlsleneeuececollectedttce
9 etettaee. the hlgheet c@er being 9 tree to-oo-n ­
es-own. ‘nu eutlece teqetetuce of the etetlcue ace
ehece lune use collected thawed e elder range (19 ­
29'C)£.nmeAxeb1eu8eeth¢lIItheleyc£lugel
(39.9 - 39oO’£) (reble 16). The eutteoe eellnltlee
eenheteeen3§end:IaL.lntheAreb1nseeend33.l
and 36.9%. In the lay at Bagel teepecuvely.

afll $aV’30ID3

rtcntheoftehcxe vetereofhreblenseeendley
otlengelclupeoldeethetthenthceedeeltutthehcve
weze seconded. utucnaanuznu-.oaeoo.uo2eu.1azvu
collected (‘table 6). In the toner eree they occurred
in the out of Aden, Arabian coeet. aotthem sceell
coeet. coeetel and ottehoze uetere at Kemeteke. terele
uIdI%hueeto£Br11-enke. Thlcmtrlhutluloftllll
e1:edgmw£roethlecegtcneeeo.S%o£the1uvee
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collected train but Anhtm son. with a tnqulney of
01 2.63 (tables 1. 6). ‘mo  author
at 70 hrvu par had. was named from a station
1:-as-n -. so-co‘: agmg ugh: man. may oecurnd
aunng nluuuy no savanna.

xauunnyotlungnluuyvonoolloceodtron
oaIt.o£8t1Lnnlcn.aoalta1AndhtcPrndoah.uorl:lnn
sunntn.aoul:.1nadflttluho¢htIopctdIu.onI¢££
01:13:: and the others south of Andi-fitcahut Islands

1u'ru1ntInIqo£Iugn1uuou).yo.2%o£tho1u-can
co11oc§cd!:nnth1suc1ou.thn£n¢unayo£oocu:nuaI
hd.ng3.$36(rab1u 3. 6). tlnhtghooe nfiorotllah
vupo:hu1wun¢omdod£:omthostuttan3.o'oo'n­
90-own. lhcyuoxo collocudtnthcanthoolnoaowcr.
Janauyud£ronIIu1=hto%oIbn:.

IAHILY 0010510311958

(910 1030 3.4.5: my 3;

nongaod alums: boaiod larva Inn that of
clwotds. Alinmtuy canal 1.: tubular and straight.
Dent). and an]. an opposite in position. so «upon
an 1.3 pnunt. Phoeaphonn are many present. In
gums flggggn (v1.1.2.3) ayes an an]... origin
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of and isatntddlootdotznl. vmtrntovotphoeu
phat.-an an vuxgptaninint. In man: %;i (PIJ.
4.5) cru an round and null. Dent). and an an
oqtuland Qpoaltc.

This 9:539 in all illnnttntod by Duncan: 3; Q.
(1981-1956) is the 231 0 flan at Gallo d1 Bapou
and in the apart: of the Dan: Oacmoggupl-dc Bxpodittan
by Jcnpcnca ma ‘Inning (1926) . Ahlstrau and count:
(1950) utndud the dnvolapnlut and dutnbuttan of

-1.-.K‘?."_"'L.".-'......-.!..!’.. .. (111,; ad ulntod tpcctu in tho outta

Pu.-.-inc. Ilukhaancva (1960) ha: gran an count at
tmmqouuonotthonoauggflgnghfluvouuc
Oeou. rout species of 3 an unloaded
(ten the Indian Oecm. 311:: and 600860 (1971) dnsctlhon

certain  stage: at 1. yam; eonoeeod
ttonthouutctaetftlnoautlanstcoutoflndin
during tho  of 5.1- 13%.

gouastuIut1dooontt1bIItodto5.9So£thototn1 lawn
collected nun tho Arabian  (‘table 4. 6). ‘rho
species at * ,  an upnuntcd in 36.5% of

up. in 15.5% and other gono­
stautldn in 1.9%. than larva Inn pxcnnt in all
Imthn at tin par (‘fable 7. I19. 30). ‘flu hiwut.

1 ‘J ':a.’  _.r
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nuwerueeteeoxdedtnthenuthozeugnet. fluent.
sepefiet. fiavewer em Juuexy xegzletexea higher
"I1U..»e

flggggg wee dieuihufied in the Arabian see
manly tn the ottehan and oceanic wetere are more or
leee continuous breed petal: pttlllfll to the coastline
(Fi9;..7.2). But there were eleo euell pocuete of negettve
zones. Thehnetlttxflmflndddlootfledfloi
lenree or . But conecuone teen
theflnltofhdeauexe lotndeohetoeellydevotdof
emu lexvee. the mega between the meets at centre).
Atebie ad the aarthem Ankle. extending m to Peltietm
eoIItentlIIeeteoI8to£Ind1eme1ud1.nqPexe1enG\t1£.
eertesn tegmne on xutax. oujeret. Kemetekl. lterele
endfiultofllennerhedhtfiebmdenceotletlli. Alma
the equatorial region eleo there were punitive end
negetlve etettane. The eenu-e1 pet: of Arebten see.
extenatngover1ne:y1erqee:ees(exeept1nthen1dd1e(
end eeuth at an Imke bed eeverel. etetiane devoid of
lervee. at the 573 eteetane in the Arebien see. 215
recorded e cute}! of 1435 lenree Creblee 4.-eat). A

Ieaununufier of 340 Iexvee recorded pethenl tree the
htgheet. number which tree from e etetton of! centrel
saeeue meet. The eurteee temeretnre of the eteuoue





Fig.2
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(‘able ii) vuriod tron in‘ to are. ‘mo nights:
truuucyowurnumdasuuntflw.
salinity range was lacuna 33 and um. nnjolity of tho
larva (65%) Int:  from tutor: at
salinity 35!.

11:03:10! Iongnl Ina.-uaxmgno:-.-mu-:a.ca1
abundance an Iona fuqu-ncy of intact causing a
major portion of tho Buy Including the cantata putt
(‘rubles ii,;:S.6). ‘rho ganantuntidu contributad to 20.!“
larva: eoliocud £1.11: In at Bangui. at amid: 19.66 was

species. rcpnsmting (5.93 at tho stations.
rhoyoaanrndinailnnnflnocthuyouneoxdinguuu
higher valuu than in an Arabian Sea (nun 5.6 5 rigdfl).
‘these lune exhibited a very wide disttibntian wifl:
untnipodutaainoqntivuautiennintlucoutni
arcuuauiluintheocuhonundoaanicrogieas
(no. 3). contain axon at the coastal And‘!!! P:-nan!»
Orion. that annual. Dunn. I-Iaiaysia. around And%
licoblt Islands excluding an autumn: pottizn. not
alstnntttcountrnipcseotlcngniumaouthofsribuahs
uurcsannotthoplaeosa Illuzotlnluvudidnot
A total at 3915 Isaac an roaatdld. than {maxi
at issue: an 139 (‘robin 6). on tho Orin: cont
oncntntiuzueotclcdililatvuunhichvutbohighut
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neotdpcrhml. ‘monurtaco tcmontunottho
nrouotoeeatrcumvoticdbut.-stun 20' amso-c and
salinity um 26 to 35:6. (rm. 15). 59:: at the
larvae occurred in want: of suttnco salinity 33%..

1'hncntr1hut1ano¢ uu 1.31:: the
amman an and 0.7:: in tho any at -Icuaal. ans:
troqucactu at occuxunao hung 15.5% and 9.95 aspect­
tvcly (Table: 4.5.6) . In tho Arahtm Soc tiny an
couoeud firm March to Docent: months (‘table 1. 319.30).
flights: mficz of lava par haul an rammed Gating
Dutch. no uoncunczauen at mi up. (l':I.c. 3)
was noticed off Kcnya. slag an coastal and offlhorc
eaten at Sunnis. cnntral and notthom counts of
Arabia. a in uolat-.06 patches in the antral put of
Arabian son. and a rider nu south and nouthuut of
Indian pninnula. A ten). of 393 larvae were aonoetcd
fraachoanbiaason 4-menu: tuqunncyotooeurnnco
was 15.II6 (‘table 6) . The highest number of lava
xoeotdidpcrhaul nu Saundra tromthonorthorneout.
at sauna. The mutant uqonuan of tho pouuvu
student can banana 23' md aovc (1'¢1o 16). ‘mo
saltnltywuvtthtn tho tangent 33:0 35.. mass:
of tho larvae an new tumor: of marine: salinity at
35%.



"'°' " °"'-‘illusion at x3
‘Icon.



O o 0 o

0 T 0. o o \ o o oo o

o o o \D

0 0 0 0
000 o 0

o \ o\
. ...



33

IntheBey.o£flenge1the1oucItred1.ne11unnthe
except July (‘table 8. l’:l.g. 30) . Iugheet velue recorded
wee dunno Rey-June Ieanflu.

nun: eanaentxettane of 5;-..
in the oceanic tegtone (Hg. 3). southern pen: of Iey
otnenqdendnortheaetotsrtbenkehedhtgcaaeutru
ttonl. Best and new of Andi-lite Xelndl. vent
otfisetland. north endeeetat aunetrewentheather
ereeeotehudenoe. Hon-hemendeeutrelpextotney
nu devud of lervee at   tree 36 eteuoee
in the leg at lease}. 159 luvee uexe aoueeeed (reblee
.4 5e‘)9 11:0 lndleet €01 of lea.-tee pet hlil (26) was
recorded trm e etettan eeet of Andenen-ltoober Ielende.
The rage at matinee teqe:&£I (‘table 16) an iron
16" to we. and 517!» of the canon: had tgeretuze a
296. the eutfeee eelintty reeosded wee heaven 32 and
34%. and 61% of the punitive ekettane had the eurieee
eelhuty at 34%..

nun! are-uzaunu
(91. 1.3. 15.9. 4)

llfigittd trenepermt body etch about 60-70
uyaneree. noun: 1e  with lateral clett. Iyee
eteveryeeen. flnetubnletelteeneetyeenel 1e
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attached to body by %oet.1'n tissue and 1: ottun

Inger than tho lnngth of tho body. Air bladder 13
cloarly visible. ‘the single datum with 102% an only.
Adtpou in 13 ptouat. Dorsal ad and an demand
at the posterior part at us: body. Pnctonlu an
ylceud below. Pelvic: an ubdauxnnl.

300 (1918. 19“) Itudlod  larva of Itolliltldll
tram tho Ilodttotrnnom and adjncmt nu. Hunt (1913)
auer1boamu1a:vuot§$;uo:ems1noqamapouuu.
Royal: and Ttlilvll (1930) ad Harrow (1966) ban also
dollt Iltth tho Itclltltldno Published Ina to: an
Indian Doom 1! lacking.

‘rho ntouiauds in the A:¢1¢n Son cantrlhutoe! to
only 9.8 of the total larva colloctod from this acetone
u.tho.I&u*hmd£n thonayot Bengal ituuouli
(‘rubles 4.5.6). ‘mo  at occur:-coco an 1.1%
ud 5.0% mcpoauuly. ‘rho txoqucncy of wttcaco at
larva was higher in tho Arabia son. whom» may of
Swan recorded a higher parentage at lava. Ira
the: Arabian sea. 26 lava par haul was the highest
number conacua tron a station nnru - so-zrs.
during-Iuly. This group was tucondodinnll math:
«esp: flay (tabla: 1.0: 119. 20).



'“o ‘C DIG‘-flffitfi Of 1IIV$ OI 3%‘-‘UK
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znthooeoontetogtonoloogthooquotostoloooo
icon 55*: to 75*: thou no o My eeoeootrotton at tho
lotvoo (I19. 4). Anetta: oeoontc potm woo nottcod
to: on tho Aroblon eooot. Othor oxooo of %::oneo
woro tho oitohozo ond eoooto). votoro olouq Kooyo.
snoolto one Atobto. oo dtocoaunnouo potchoo with

pochoto at nogottvo otottono. Along the tuna otdo
than woro too otooo of eoucontrotton to tho ooohoto
ootoro of Komotoko ond lotolo. But for tho ohovo
2 potdloo tho onttxo eoooto at Indto ond Ponoton w
Porolon Gulf won totolly dovotd at thto lonro in tho
conocttano. ‘lhoro won only 42 pootttvo otottono in
this routes: and tho o&or of lotvoo eonoctod no 97
(roblo 6) . rho highoot umber of lotvoo roacotdod pot
howl woo 36. ‘mo outfoao toqorotato of tho otottono
vorioa houooon 20' did 30'C ond oolintty 33 ond 36%.
(‘roblo 16). 53% at tho lowoo woro eolloctod from

votoro at ntioco oollntty. 35%..

Intholoyocooogolthoooeonoueovooiotnly
oeomtc. ‘rho oojor otooo of caucontxotuo ooro north­
ooot at an Louko. oft Luann Prodooh. ooot of Andoouo.
northonduoototsuootto. inoddittantozooollpotehoo
inthodddloottholoy. Atthooquotanolroglan
tho dtotxihuttoa at otaoolottdo woo vory oxtmotvo.
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I! larvae van oollootod train :1 station (‘table 6).
one station out of. lmdanao-lioobar Islands roconlod

the no name: of 20 larva: pot mall. ‘rho surface
tcqaoratau of the positive stations varied henna: 22°
and 29%: (Table 16). 42% o! tho larvae were from the

axon with cartoon tomcutuxu 28'C. Tho salinity had
avoryuidorangoctthotostntionl. rlngiaqtronaa
to 34%..

ruin! mncmamn
(P1. 1.1)

llagatod string liko body with Dlifiltlf £111:
hood. Ryunroaituatodaetlxocnduotlonguovnblo
Itolln. Soon: it upon duped. Alinuutary can in
tubular and land: longer chm body. attached by conno­
ctivo than atom tome! ttlilioq behind. than is
only a cinglo dorsal situated at the middle region of
the hoey. ventral: :10 shunt.

was idiaoathid lune oollcched from the Torn
nova  unto puviouly dosorihod as =
by hogan (1924). Ylbi (1953) recorded the juvcuilcs
oi  from the south nun. Gibbs (1964) Gal:
with tho 4-,    +,  ot the western north Atlmtic.
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Ialaaohrahnlnyn (1966) daacrlbao 2 larval apaolaana
ot;_.go¢:aa-cuoaayotacngnl.

‘rho ooattlbotlon at ldlacmthld larvaa aubarlng
no (rablaa. 4.6) anountad to 0.45 of the total larvaa
eollactadtrathaarablansaaandthatraquancyot
oocurtanoa was 5.016. to tha lay or Ianoal (Tablas 5.6)
only 7 larvaa Ian raoordad coutrlhutlng on 0.03! of
tha total larvaa oollaotad tron thla raglan and raprao
aaauno 0.05 of tho stations. llajorlty of eha larvaa
oollaotad vara tron eha ooaanlo and ottahora uatara.

nun! auuuoooul-um:
(P1. 1.6)

led]. up aluagaua and aarpanelna with may no
tubular allnaneary canal to aarly atagaa. Eran ara
vary anall. At latar ataoaa luao hacouaa anlargad
vlth Idda math and tug like tooth. Iody ll plgaaatad.
Phoeophoruaraprauntonthahody. Doraalla anall
altmaead batora tha antarlor halt of tha buoy. uharaaa
anal la vary larga aatandlng aluoat tho antlrl launch
at aha vutral para of tha body.

Santa (1914) daacr1bad(tha larva agono
film. Ragan and rravavaa//ua)da atudlaa on em tanlly
chaullodontldaa. ‘ma ayaeanatloro Phtlooany and
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distribution at this hethypelegio otoup iron the
Heditetreoeee vetexe were etudied by Ice (1948). syste­
-Ittes and Iooooooravhr 01 mnlifia £1.21. IN
Q. ggoiuu maianoenn-an ounuicnbyonabo
and llettite (1961). Description of lezvee Iron Indien
Been region is not eveileble.

Inehehtebiaseeehiegvow conttibutedto
0.15 of the uotel lezvee and represented in 3.2% at
the total eutione. vhereee in the Bey of Bengal. the

-~ figure: wen 6.03! and 0.0% teepeozively
Creblee 4. 5.6) . llejority of the lervee collected vete
true the onehote end ooenio wetete.

FLHILY mAE
"10: 11.4. rtfie

llongeted. none met cylindrioel low body with
ehout 59-55 nyoneree. snout: ie eliqhtly pointed.
Pimentetim of. the body ie in dnetectexietic tomd
blotflee on the vmtmo-lateral tide: of the eliuenzery

cane). arranged in zeguler order. intestine ie eereigm:
and long. ‘mete ie only e eingle done). with note tern.
Adipoee fin eppeere only et later euqee.

end nudenhexo (1934) described the lessee
of gym $1,; iron the Jeve ueizere. Gopineth
(1946) recorded let-vel end poetlervel etogee of
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915% 1- um-nd§%9:@&1£r°-th­
coastal watara oz rrtvandruu. vtjayarafiuavan (1951)
atudiadtnalanaaoigggaaggoonactadttan
the plmktou of iladtaa coast. xuthalmgan (1959.
1959 D) and: studio: on tho poatlaxvaa at 5% up.
andaatlylatvaaotgggfiaggottlaaliadraaeoaat.
Othba (1959) ptupaxad a aynwata at the poatlanaa
at Heston Atlantic liaatd fllhaa. Andaraoll 3; 3;.
(1960) cuutzihmted to tho study at tho fanny
synodontidaa of tho vastaxn (Barth Atlantic. Baham­
as» and up: (1952) neomod an young two: as
ggmg 9;; from tho eoautal avatars of Madras.
zujaglna (1965) ptalautod the an on the aavolgtaaet;
of luau! tiahaa. Dnaap (1917) described the 1110
htatory atagu 0: ga 5%; Iron tha couacttoua
of tho aouthuaat eoaat at India.

ma distraction of aynodantida n ma Arabian
Baa was Iamly £1.-on tho coastal and ozfahora watata

(P19. 5). But for tho 3 patwaa. the: aura oeaantc
araa oi tha Arabian Sea was davoid at than luvaa.
Along the coast at Bacall. 4 larvae van collactad tea:
a single atattm. Two big patches of larvae. one
cavatmg tho coastal m ottahora regions «at the aid
Arabian coat. and the othar. o££ the norcharn Arabian
ragtanvatanouead. Oueottha 5 atattonatntha
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lath: an. out aqua recorded 36 Iowa. Along
the vent coast of 11:11:. ncnrnhorc occurrcnenn an
Mama of! Gujarat. Hlhnrawtra. Iumaeukn ad Koran.
‘the neonate patent uotlcod an 19 the onshore nun
south at south India. at! an patches clung the
oquatottnl suntan. flu highest and»: ot larva
seconded III 57 par haul from a station of Karel:
(09-com - ‘76'32'E) . A total mama: o! 147 luau
an oollcctod train 21 st-.at1onI. the maxim: tcqonturo
of ma: raged iron 3%‘ to 29°C (‘table 16). About
41% of lung won collocud from water: at surface
uqontun 30°C. lathe: aa11n1ty vnmu waned
batman 33 and 34%..

nunlqotlnguflnflstnhuumuu Lathe
cannon and cocaine nun (Hg. 5. Tables 5.6).
3:311 emcnt.nt1ona can undead of! Andhn Pnaclh.
south of that $911. antral pan of lay of Inngnlo
«st of Auduum-fl1coblr Islands. north and northwest
o£s:mnt.nandscn1t-.o£Ma1nccn. Atotaloizo
larva an collected iron 11 tenuous. ‘rho Mmut
nunbu.-otslunopcrlwnluu neoxdod tteutho
u-oaottuuticngnl. flnmtfaoeumonturnottho
suntan: tun man than lava can eollocecd ranged
2:.-an 20- so are ma «nutty from so to 34:. (‘table 16)­
«ISS of the larvae was from union of surface on11n1ty
32%..
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75311:! 9A.RALlPIDIIK3

(P19 1:01:23
lodyisvsrymohslmfiltifl. lowandrlthar

strongly built. Kyonsras are sround so. Praanal
part is about 30-50% of tho body. snout is pointed.
Alilalntaty canal is long no straight autoapt in asrly
stafijgss. Vantral pignutation is in tho for: o! big
psto-has amid: is vary oharaotsristic of tbs group.
Dorsal is single with soft rays. Position of adiposa
fin is far back on tha body. Origin of dorsal is
posterior to tha origin or palvios. Anal is long
sxtaoding to tho extremity ot the body.

humans 5, 3. (1931-1956) daalt with this group
in tbs fma s Flora Gulto di lapoli. Ego (1930.
1953. 1951. 1958) studies! an tasonouy. ontogany.
phylogany aid distrlhutioo or Paralspididas (suoidso) 0
Beta: (1963. 1966 a) contrilmtad to the study ot the
fani ly Paralapididas of tho vastarn florth Atlmtio.

Paraclspidids at tho Indian 0% raglan has not baao
ltaldiodo

In tbs Arabian ssa this grow is raprasautad in
13.5% of tha stations though the psrcantags of larvae
oollaotad was only 0.6% of the total. In tha lay of
flsngal also mom or lass similar proportion was



It I. Buttllntlouolluvfloft¢. lathoatfilufloalndluygg-:=:d



.l\ __

Fig.



92

eeiatained (15.2% and 0.6%). ‘they occurred in alnoet

ell soothe of the year. (Teblee 1. B: rig. 20).

The gmerel pattern at  (Pig. 6) in‘
the Arabian sea ehoved that the main concentration of

the lane wee toverde its eastern boaxdet and along
the equatoriel zone. In the eeetem hovndexy there
area a smell patch of: Gujarat. and a bigger concen­
tration in the coastal. and offshore eaten of Kerela
and eouth at Indian peninsula. Along the ueetem
boundary. they wete xecoxded nun the coaetel and
oflehoze eaten at soealie. oft Arabian count and
Iiddle :32 Red sea. In the equatorial region there
were lemer area: of abmdance. but ee discontinuous
patchee. The central and northeastern patte oi
Arabian sea did not recon any parelepide. the
cube: of larvae collected true the Arabian see
(Table: 4. 6) see 196 and hat. item 8 etetioue muting
Jaeuaxy to Decewer except camber and October
(table. 7; Fig. 30). Twenty lervee per: heal see the
highest accord. The eurfece tgeratnte of the etetione
ranged true 11' to 29%: end salinity use 34 to 36%.
(Table 16).
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Intheleyotnsugeithsdistrihntionpettetn
of this group was in tbs flora of big petdsss of vary­
ing sizes in the otfmoxs and oceanic waters (Fig. 6).
Thsesissotconosnttstioninthsnottlaexnhelfofths
Bey won nolthssst of an I-ankle O!!! Aafltn sud Drill!
coasts. around Aadsnsn-flieobst Islands and north of

stnstrs. ‘lbs southsm pert espsoiei lg tho equetotiei
segioo siso had a fairly good tepzesentstica of pets­
iepids. ‘me areas of distribution in the eqoetoriei
soneenasouthot equstotveresnachwidsr. hntdis­
oootinuous. ‘rho cancel:-trstims st 5'8 latitude sets
oontinuous no extensive. one hundred end twenty six
lanes were collected has 55 stations tlwoufiaout
the yes: (‘table I. Fig. 20). ms highest fie: of
15 leaves per haul use collected from 2 stations.
oasixonssstothndsnanssndthsothervestotsuestss
(Tobin 5. G).

rant!
(P1. 11.3. rig. 7)

Body is oi Iediun heidtt % length. Prsmsi
psrtisebautfio-Omtotttnshodymdis slightly
broads: tum the rest. Snout is highly produoed and
pointed. Cleft of tbs Iouth is wide. A ten of the
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teethareenlergedandtag like. tyeeareoval.
Dorsal ie eingle with eott reye only. Adipoee tin
iqpreecnt. Alieentary oaeel ie ehort with enlarged
anterior region. colouration ie appreciably darlaeé.

Hotel! (1966 h) dealt with thie group while etndy­
ing the tiahee of the eeetern north Atlantic. rhie
oceanic epeciee haa not heal etuaied from the Indian
ocean regim. they are repreeented in 7.8% of the
aaqplee true Arabian sea and 4.4% from Day on! Bengal
andtheirtotalomtrihution ofthelarveeeereodx
and 0.1% reepeotively (rehlee 4. 5.6). they occurred
in very well nuehere (1 to 2) only. In the Arabian
see they were collected during thdperiod tron Haroh to
Iiayandtrmdrulytoseptewerandtroeleyotleegel
tron March to uoveeher (‘rahlee 1. 8: Fig. 20).

In the Arabian Sea the dietrihntion of scopelerdlide
(Mg. 7) eae found to be restricted to the eontlnrn halt
of the Arabian see tree 10%! to 5'8 leaving the etetiae
of the entire northern pert inoluding Red Sea devoid
of this group. They were preeent in the oltehore ureter:
of Kenya and eoutheu sonelie. At the northern soeelia
coast their ocuurrenoe extended to the oceanic reqiuu
also. similar oflehore records were noticed in the
watere oft lcerala coast. eouth of eouth Indie. The
equatorial region had a very wide dietrihetion. though



no. 7. Distribution 0! lawn of Iewoluahtdntn the Anita: not and Ilf 0! Incl)...
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dleeaetlmuneendpetchy. Atotelotielervee
were collected end their treqaency at com:-race see

as (reblee 4. 6); The enrteoe temeretue at the
ereee of occurrence ranged from 22' to 30’(: end eellntty
iron 33 to 35%. (‘table 16).

The dletrlbutloa of eeepelerchlde tree in the
£ouIo¢'Ipetdhee ecettered in the Bey otlmoel
between 10°13 and 15°)! and towards the eoutheeetera
realm (I19. 1). The ereee of occurrence were the
northeeetem pert of 521 Lake. at! the conete at run:
Bean end man Predeeh. area around Andunen-fllcober
Islands. northern sunetre aoeet end equatorial vetere
ee dleeaatinuoue patches. only 30 lervee were collected
iron 16 etetlone in the Bey of Bengal. when eurteae
temereture verled betvea 11' end 29%‘. The eellnlty
ranged Iran 31 to 34%. (Tale ll).

(P10 11.5-8. ’£Qe 0)

Rerly larvae are elude: with deep heed. llmber
of eycueerae renqoe from 21-50. Mouth 1e wide. either
terunel or oblique. 'l‘eeth are prominent. Ptgnentetlan
le conspicuous mainly on need em! ellnentery canal.
Intestine lo ehort and etrelght with vringlee or glandular
celle on the anterior region which 1: broader. Doreel
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1.: uncle with not!-. rays. Adtpou an 1: pnuut.
Photfitu upon: in the pocuuul utngu.

rung (1910) suntan the scopoudn at tho
llodtturranon nylon. Inna-Bruno: (1949) clout­
uod the tunes of tho tadly nyctophidae. Bonn
(1359) undo studio: on tho Intent Ilyctophido from

‘Micheal San’ north Atlantic 6009 an Etpodttim.
loan: (196-I) contributed to that study at .

Pacific and Indian Ocean. Pu:-tantra-oottamnuva (1964)

ducnbod thn morphological dsaracutn of tho lu-vac
collected from Padfic an Indian Deans. Hour and
Ahlotrm (1970) eontrihutod to the dcnlopnunt of the
llntnta films. Hyctophidu in the culifotatn current
ngicu. Van: (1911) studtod the larval stages at
2 fig conocud train the southwest
cont oi India.

llyctoph1dIcca:r1hutodto26.I%o£thotota1
lawn contend from tho Arabian sat upruunung in
68.1% of the stations. Ilhcraas in Bay at lungal their
eutrihuuea can to 20.036 nptaunung  12.036 at
the station: (‘tables 5. 6.1) . Luvu won ueordod
during all months of cut your in the Arabian Sea and
Bay of Bangui. the highest average author (35 5 31)
hotngtn-Ju1yadJmoandu1o1ouut(B&G)1nscpt&or
(‘rubles 1.81 31.9. 20).



no. I. nuutbuuau at tuna 0! uycupludootnunhxaunloaudlqdlugal.
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Thin group wee very widely dietribwted in the

oceanic: end ottehore regime (rig. 8). In the ereee
nearer the doeet they were repreeented in eeeil Imebere.
However. their ebeemee was noticed in certeih pocluete
intheereeeeiangsoeeiiaoeet. ned8ee.Arehien
coeet. Pakistan coeet. I-lehereehtre and Kerneteke eoeete
pert of Kerele coeet and eonth of eouth Indie and 5:1
henke. six lerge ieoleted ereee devoid of lervee were
obeerved in the oeemic region. A totel at 8301 urete­
phid iervee were recorded from 396 eteticne (teblee
4.6). The hidxeet ufier oi 250 lervee per heul wee
lwrded tran e etetidn oft narthern Arehim eoeet.
rhie gram eeem to ehov an very wide temereture
tolerance (Varying true 17' to 30°C) ('1'eh1e 16).
‘reuty eeven percent of the lervee were collected tree
wetere at surface teqereture 2s'c. The surface
eeliuity renge wee betfi 32 and 36%.. 59% of the
lervee  tron waters of eurfeee eelinity 35%..

Intheleyotlehgeleyctqahide hedeveryvide
dietrihntim covering eejor pert of the Bey. The
regioneuhichdidnot redordtheee ierveeeeretheheed
of the leg tdeerde the northeeetern side. weet of
Theilenda loath or Andeeicober Ielendlo northwest
of sueetre md eeverei eneil pocxete in the equetoriei
regim ee well. er in the eentrel and northern parts.
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251 otottdno reeoxded o total of 4175 lorvoo (‘robloo

Sci). The Mqhoofi Index of lervee per hon). all 114
vhi’:/as one from o otouoo at: woot Beugol. The ourfoce
t%etuu:o of the orooo of larval occurrence vote
between 24' and 30‘C (Tobie 16). 38% oi the lorvoo

were from wotoro of ourfoco tgoret-are 29'C. Boltnity
tooqod heevoua 28 and 35%..

WE}! ?0HIES
‘Pie 111.1. 11¢.

Thu ozdor continue at oelo and eel-nine fioheo
to constituted by o large umber of tondnee. For
the preoaat candy. tdoottttcottoo of loxvoe woo not
done ot. the todly lo-vol. All the loptooophouo
irrespective of the funny vote treated oo ae group.

the lopeoeopholoo boo elongated tranopozont ribbon
ohoped body with omen hood. ‘most one about 160
Ilyonemoo. Longer: of the pteonol port to note than 70%
of the body. Poototlor half tapero gnduolly total­
nottng Ln olloll round tail. Heath is ouhtonundl.
lento: teeth one an well developed and wooed.
Annontory canal to lag and otrotght. vontral tine
ore oboont. only o oiogle dorool to present. ‘the
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dorsal ad anal an amttnuaus boginntng (ran the
nap: and cndlnq hohlnd the anus.

Hobo: (1913) roeotdad 13 typcs of lcptoclphnll.
(Ira the 811309: Eawodictan. Dclunan (1933) tocordod
curly larva referable to llntacntdao and ofluc.-hthytdac
from tho Java Sea. -In 1944 Myn: 33 Q. II’-1161.04 the
saga of 001 ad 1cpt%hn11 holaagtnq to @1943

mg of tha Indra: cont.
II1: (1941) described the stages of Ineanorphooin of
the luptoeuphall. of    $31 and 33. $1
{ran the phaktan at Indra coat and (1940) Qn;,}_9_g
am: 2%:1mfl-n¢.!- stnamzfrm-0°19 *3‘
Mann. so also node can qononl ntud1u(1961) of
the Indian loptoeophnlt. amt: ad Dhauntu (1961)
duenhod tho curly dan1%ta1 stage: of m caucu­
unym agq collected from museum Bay. Goplnath (1950)
anraun£w1mm@w1«§.gmfi.
Q3 and 4 echo: untdanutiod Ipociu. fiauenot (1959)
ccutrtbuud to the idunttflcnuan ot 11:11.
an: ad Kahuna (1961 n.h.c.d.o) stunted flu unen­
hornhouna swan 02 M1 2193.219. I-M
gI_. 31% from aomuy waters. castle (1963. 1965 1.
b. c) and Output; and Raju (1963) collnctnd flu types
at ophichflayid and two types of nuranid 001 099: and
than 11:73:.



100

This atom wan represented in 0.2! of tho
station: in the Arabian soc. menu in the any of
Icngnl it III 0.5% (‘rubles 4. 5.6) . The pomontago
oiwrroocawu aloohifintinthouyotlcngal
( 12.175) counted to the Arabian 80: (4.616). The
highuut undo: at lava nooxdod in the Anbinn son
in during tho loath of J3!!! (‘table 7: rig. 20).
I-Injotity at the stations had only 1 to 2 larvae. to
any of Iungal the highest manor of lawn collected
porhaulvufiinthonoothofilny. ‘lwototourilu-no
pcrlunl wutha oollmnnmor. lnboththo nylons
higher m&oro were ucotdud dutim nignt hauls.

Laval distribution in tho Arabian Sea (Pig. 9)
was widely Icattotod as small patents. the sun of
oecurnnoo along the western half of Arnold: 8015 won
tho coutal md ottahon waters of Somali coast and
Arabia: coat. In tho cutoth Iido Iinilar onus of
occurnuoo were nation: on Gujarat. Maharashtra and
southwest of Kamntaltn. and mouthuost of tooth India.

Thozovcnulnoatupatduo inthoouutnlputof
Arabia 80:. 3%! Scptlubora October md Ilavlwor
thoy won pnunt thtouqhont the your (‘table 7. 11.9.20) .
titty lcptooophalus stage: of larva were out from
27 stations (Tables 4. 6) and the hideout anchor of
larvae collected pct hm). was 10 ttm Iouthorn scallion



no. 9. nuuthnuan cl lava at Anqunuouu
in the Anita In ad lay of laced.
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wstsrs. In tbs snseoxisl ssgion thsy sppssnsd is
0 isolated pstchss. ‘ms on:-has tswsrsturs of tits
stations nngsd bseussn 20’ and now and surtaes ssli­
nity 23 to 36%. (1'shls 16). But 51% of lsxvss usxs
tsaosdsd from uststs of sunrises salinity at 35%..

In the Bay of Bengal slsc the distribution was
highly scsetsrad in pstdlss (fig. 9).  ocuurrsaoss
wsxs Ilinly in tbs ottshon wstsrs at Mann Ptldllhs
orisss. west Bsngsl. muss. south sud somzlunsst of

Andsnm-flicobsr Islands. notch ad nortlnlsst  smstts
sndstsuplsessslaugthssqustoxislsansndesnttsl
parts of ehs Bay. Lsrvss usts collscesd during all
months of tits ysar saespt Octobsr (‘table 8. rig. 20).
B3 lspcoesphsli vars collsetsd train 42 stations when
snttscs tqsrstun vu-isd hstsssn 25' and 30°C and
sauces salinity iron 30 and 35!. Crsbls 16). 41% of
flu lstvss sssasd :9 com: in tutors of surtscs salinity
33%..

FAMILY mocommnn

(91. 111.3.“

Lstvss srs sansuhst: dssp bodied. profusely dottsd
with dark piwsats. only s singls dorsal is prsssnt
with set: rays. Dorsal and snsl us situstsa ts:
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pontonor. ‘thug are laug cppouuo and equal.
Poceonllo malt and in can can vnnttnls also an
gnaely cnluagod. van: is oteuatcd tar hchtnd mo
Ilfldli at tho body.

litldwnnd and cable (1930) doaetibod tho develop­

:9. Run (1954) dcucnhoq the eggs and larval
stages of curtain catooocudu of the Amtrallan waters.
uctuda Q 3. (1953) undo studio: on can and lu.-no

ms: mien £- 2 0M 91B @12­
&1 Sta Jqanooc wnturso Pudnanabhm (1963)
tncodttncmryantcandluval nmsd
ggga {ran the ’£r1vandnw cont. Goxbmovn and
Pain (1963) shunted tho dcvclmucnt at flying flshoa

_v_1_.,_r_;m_. Kavalovcuknya (1964) and Putin ad Gofimavn

(196%) ducribod the dovolopuunt-. of  .

gig collected iron the lmctuc and meta ocean.
Bnluubrunmyu 3; Q. (1969) and: studies an the
1u:vu and juvenile: at _ mag ad
mmg@ 9&4 run any or n-ac-1. ru­
dcvolopnuztnl images of this cpcct as were also atudtod
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hr Vljuyuaghavun (1913).

rnunx
(91. 111.5)

loo: 1: low. olongcud and plqnontod in 3 very
chuactonstlc manna: nth bluish qua fll
on the hood nglm. 3&0: of Iyouuwu am usually
botuun 55 and 65. small aloof.-.0 ptmcnt. spots are
contacted all our the body. Allnontaty canal in
tubular no long opoolng for hohlnd the anal: of body.
Doctoral: ma vcntnln on not enlarged.

an ad Pxaalun (1906. 1941. 1951) recorded lawn
and pootloxvno oi oi; up. txon Bomay waters.
Vxjnyaraghunn (1957) ueodlod the eggs and larvae of

§. jg frat Madras plnkton. Jonas and Fauna (1950)
noolnod larvae and juvonllou of    53%
from tho lay of Iongal and anus coast. Balnkrlnhnun
(1959) oollootod larva of 3.», .1

cont. Kuelallngan (1959) stmflod tho pootlurvu and
«sang mguu of go; up. from Hadron plankton.
Udlldn 5 3;. (1958) contributed to the study at lawn
ind JWIII11" ‘*9 $9 £.l.<.'fl "'4 lie 9
iron Jman voters. Porto and Goxbonova (1964) undo

.. up. from Karol:
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studio: on the rlptodnctlon ma dovolopuont of Iyn¢:to­
gnathous Elihu oi tho Pacific and Indian Ooonnn.

ralvar (1961. 1963) tnnvuuqctod the biology of
1:0: Haudupan. sudnrnn (1968 b)

2 Q. -‘-=00

‘rho ootocootldo and hoasimmhlds (aolmifoxnos)
together contrihutod to 0.6% of tho total fllh llflll
oolloetod an the Atablan son and 0.1% to tho Boy of
Bengal. tholr fnqlmcy of oooutrmou being 1.0% and
2.7% toopoctlvoly (Tables 4. 5.6). ‘rho hlghut umber
of B lune pox haul an uoonlod from two stations 1::
the Arlblm Sea - 04‘20'8 - 40‘19'E and 0O‘OS'8 ­

50’56'E many the month of July. iron the Bay of
Bengal tho hlqhott ndflot neonate VII 5 per haul from
till Chttlm O9"’1S'!l - I3"O9'E in the nooth of JIJRCQ

lnboehnlu 1-2 latvuvuo toundtohcthocnnqo
number la tho collections. A total oi 67 larvae were
collected iron 29 autumn in the northom mam; Doom.
They oocunod in almost. all oaths at the you (Tabla
7.8: I19. 20) and majority of then Into during the
nlg-at hauls.
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IAIIILI Donation

Deep heeded lervee with tapering body. there
are about so eyoneree. Ptwntattoe 1: very dense
on the body but not nation. Two donele are present.
seconddozeelendmeleneoppoeiteendequelaith
Inorethensoraye. nretdonelreyendeoneotthe
pectoral an axe elenqeted. Fine are devoid of
eptnoue rare.

Inf‘). and Predhen (1945. 1941) and Bepet end an
(1950) recoued the Intel eteoee at §
it tron Boabey uetere. Ilunno (1950) Iuede e
revision of the genus § vlth description of
the level etegee. clmcy (1956) contributed to the
use htetoxy of 3. ggfiwg from the Honda current.
Juice md Pentnlu (1958) described the larval fishes

from the Bengal ard orteee ooeete.
Duncan: and Cevlneto (1965) contributed to the study
oi the fish» of the teluly Breo@:ot1dee. Reju
end aenepeti. (1961) studied the dietrihrtion oi me
md1mudg. £mmwlqMBmgu
exee. lelekriehneu (1971) collected the lance oi
_ ep. tree the eonthweet coat of Indian.
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In also Atablan saa only 22.0% of tha atatlona wara
zmraaaneadbythla lazvaauhazaaa in thasayot aangal
it was 31.7% (Tablas 4.5.6). ‘ma pateuataqa of larvaa
collactadalaowaa hlghatlnthacaaaoflayotlmqal
(3.1%) than in Arabian an (3.68).

nxapacaxottd lanvaa wan ramnlad la alaoat all
Iauntha of the roar (rwlas 1.0: 31¢. 20). ‘flu
Innba: of larvae from Bay of Baugal was eollaccad ll
thaauthafhuwatandtrcnatabiansaaaaslaoiuly.

ltaqnaearutlda ran an vldaly diatrlhutad all
ova: the Arabian saa amludlug  causal and aauehan
parka (P19. 10). At. aha Kuya and Somali. eoaurta tha
dlattlhnttlon waa aalnly la tho cftahota vacate. in tha
noteham raglan lt cmtlnuad up to Paklatan enact
thtaugh tho coastal and oitahota vataxa of Arabia. In
thanadsaattuaa xaooadadaalylntlxasatddla raglan.
A major portion of tha avatar: at: Gujarat. coastal
and o£!atnoI:a uaeara of Maharashtra. Kamataka and

xatala had lazgar cauomttatlana of b lda.
south and auuthraat of Indian panlnaula had thraa
lama: atxauona of tha larvaa. of tuna one
axemdlngu south of aquator. firm 135 poatuia
ataclona in cm Arabian Baa I32 larvaa can aollectad
(Tabla: 4.‘). Iron tha oeaanlc vatara oft northam
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Senna ad Arabia the Mann author of 121 larva
porlunluuncotdod. lbuolarvuhnanuidn
courage of uupu-as-mo. the names unpoutun
rangodhuuucnlfl maam, 339$o£tho1arrubo1ng
from tutors of uurtaeo tuqctatmxo of 21-c (‘table 16).
MS of tho larva mm from woman at serum salinity
of 353:... them tho raga was 33 to 36%..

‘rho mxthcm put at tho lay at land cxhthitcd
mu: duttthutlan of the larva than tho umthnm ~
put (rig. 10). ‘mo coastal and offshore raglan:
out andnotthout at srtbankunhovndmnua at
ubund«mcI0xtcud.I.ng®totho‘!u:l.1lIadueo«ut. north
and uotthout of then were Inch wtdcr was counting
that tho «stir: uotthcm put at Buy at langnl.
excluding  area: off the coast of Oriana. Iuzu
and Thailand. In the southern part of the any then
won uvctnl smaller area at cuamntxatian utcading
up to 5-3 latitude. Item 122 station: 050 larva
won unfit (‘rubles 5.6). rho highest 1&0: at
luvaonconsodporhaulvn 49. Indltwu trout-an
watcn north of Sumatra. ‘ma atrium tclmancun of
tho positive stations ranged not 20' to 30°C can
uunity 1:0: 23 to 34%. (313.16). 42% of the larva
showed eoncontrltlaua in the tutor: whore surface

salinity was 33%..
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ruunr smmarnmas
(P1. 11:. 2)

Pooclaxno appear 111:0 untntuu adults having
tho chatuclzntintic  of body and fins. ‘tho Ilholo
hodytncluding tin: can plguntud with hunter eon­
anercuan of apou in the equate raglan. Foatlnrvu
haw ounmu £139: :11 on: tho elongated body including
tail. P3.-canal part 10 about 50-70% of tho body.
Etna an very chart. vcatnlo are shunt. ‘mo
anal: dorsal is nuanced tlundtatoly than the vast.
Inuuttm is long and straight. Gannon: ring: on found
an an: an may and can in the poctluvu.

‘than 1: only vczy uttlo intonation m the
at zndna pipo tlnlus. D'Ancun 5 3;.
(1931-1956) dolcribd tho lawn in  Fauna 0 Flora
Golfo (11 13119011. Joni: mt! Manon“ (1953) inscribed

into current: stage: ad a juvcntla of . V
5955; £1.-an fiuhanadt  and cum. Lune. sala­
ktiahnln (1959) colloeud lawn. of .-,1. L1 .:~..%.

tun tho Ru-an aout... Banana: (19601) traced the
«£1! dcv-lwlmt of 91:» fish @m.m $152
colloctod from eh:  nun. Janos (1910) rocoxdod
W «:1! developmental man of  2@m%.
tron Gulf of Hannah
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syameehld lervee cantrlhnted to any leee than
0.1% at the total larvae wlleched both la the Arabian
see as well an Bay of Bengal and their dletrihutlan
wee ooeetel (Table: 4.5.0). Letvee were collected
during Intel‘: and aepefier. The eutfece cementum
at the stations ranged between 29.7%: and 29.436:
whereas the ullnlty range was between 32.0%. I56 33-3»

rnunr mnocmrmn
(91. 111.6)

lacy le highly plgnented. need le duerecuerleed
by the pxeeence at thxee caneplcuoue eplnee. one from
the up 0: meat directed tonmrae and others from the
lateral Imagine of apenculun one on elthet side dltected
beckvexde. Lerveheetheqpeerenaeotesoee. Bree
are big. Alimentary camel 1e thick and called. haul
in le with one eplae.

3; Q. (1959) conttlhuted to any life
hletory at eqnlrxel tteh. 591% ill true
Caribbean waters. Jane: and muse:-an (1964 e) dee­

cnhed the larval etegee of 2 species. g
eg and  epeclee from west coeet. of
Indie. min (1967) eeudled the lance at
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in the eoologioel notes on the plenktouio fieh lervee
o£ Japanese uetere. ‘rhie men gum contributed
to only 0.1% and 0.07% respectively not: the Anbian
See and Bey ot Henge]. (Tales 4. 5.6). of the total
knee collected.

Inthektebienseethie gzoupvee needed from
the ottehoze end ooemic vetere in‘ eaell mnbere (Tebilee
4.6). But. (toe the etetion oo-sum - ‘D315’: the
highest Mme: of 25 larvae per hen). wee oolleoted. It
tote}. of 35 lei-wee were collected from the Ar¢ien see.

rxoeeoftehoreendooeaaioetetioneoifleyotnengei
Q11 15 larvae were oolleeted (‘fables 5.6). The
highest. mfier of 1 luvee per haul wee teoozded iron
the notthexn pert oi the Bay. 20'04'u - 80°24'E.

IAHILY HIJGILIDAE

(P1. 111.7.»

nerve is highly piyented. Depth of body in
eediun. Heath is man can oblique in poeitioo.
Alimentary cane). extends to 2/3 of the body length.
‘there ere 24 eyoeeree. I-Ie1%ho:'ee en eoettered on
need. eideeotboayandeiongtheveatnlpette. Eyre
are large and pigmented. Two dorsal: use pteeent.
second doreal ie fer posterior and opposite to me). in
poeitim. line ere with epinoue rays.
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Bullet  an larva at mgllldu an of auto
(1930) ulIoItud1odtInogganr:d1czvaoo£$,;igg
and 11 gg. Duncan: Q 51. (1931-1956) daucrlhod
the tags and lawn ln tho ran: 3 Flora 630110 at snpoll.
8:]. K Prufian (1946: 1947. 1951) eolloctud larva of
5- all £1-$E1io ..l"!.~l&!=1m5!-1
from tin ling tutors. Andctnm (1957. 1950) eontrlo
buted to tho study of the any davulapnunt and larval

groutho£_§I;_.%,md_!_l,.@;gg_;_g_o£ttIInoInthAtlmt1c
coast of United status. Halt (195? b) l&1¢d the 099:.
cubtyoulcdovulopmont Ddlfltaf thonnrlyhatdnod
larvae at gs};   nun xnyudmlau lulu. Katha­
ltllqan (1961)  to the Itndy of tho 1110
hlntoxy and 10061119 habits of 5. tag.

Ilugllldu larva were  1a 0.5% and 0.8%
otthnotutloaolnthohnblln scaandauyofflcuqtl
tonpoetlvuly (Tablas 4. 5. 6). may contributed to only
last than ¢.O1% of tho total catch in Arflaln son and
0.02% 1:: tho Bay of Email. A total at only 3 larva
arc collected Iran 3 stations from tho water: off the
coasts of Somalia. cantral Arabia and Hnharauhtn.

from the any of Bengal only 6 larvae were collected iron
3 otntlana from the offshore and account: waters that of

sunatta ma out at Andaman. rho surface tcqontnrc
ranged batman 25.7‘ and 2e.9°c. and annuity banana
35 and 35.0%..
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numx
(P1. 111.940)

Body is slougstsa. low and piqmsntsd. moms
are 34 nyossns. mouth is Isms with painted snout.
Alinsntary canal cxtaads to we thirds of tho body
length. ‘run dorsals are present. second dorsal and
anal ass long aqua). and opposite in position. sptnss
sts ptossnt an anal.

M1 ma Prsdhsn (1905; 1946. 1941: 1951) roeotdsd

thsoamlrxmcsoi 1swmo£ gg£rm
Bshsnsmsn asters. Green (1955) studtsd tho surly
dsvslepnntal stages of California bananas. §_. ggg.
Bashosruddln and Esra: (1962) and: pnllmnsq studios
of the juvsnils sphynsnids tram the easstal assets of
run man. no ayln (1973) rscordsd 11 spouts: at
sphyxuaids tn the India Oman.

only 2  lures vars consctsd tibia
an iron the northern ma sonthsm parts at Lsocsdtvs
Islands in the Arsbtsn ass during Doccllbsr (‘rubles 4. 6).
Ths surface tsmsrseun 0! tbs station was 28.90 ma
tsqpssssuss. 33.3%.. Buy at Bangs]. collscuons did
not rseotd any luvs of sphyrsauudas.
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that!!! 5
(P10 V1.1;

I-uvunrcotlndtudopthvtth ahoutzl-as
nouns. Prouaalpaxtuaboutco-fioxottinbody,
snout is Iliflatly produced with large mafia. Head in
with upinoua stznctunu.  Iptnos an very
prominent. Intectlno Ls mick. eoilod mutgorly
Imtundtnq w to tho qttddlo at body. Dana! 13 single
and fins ago with spinous run. In curtain cuts a
in dorsal rays an laogor filth nornuanu. Anal 13
with 1 ‘spines.

rho «£110: noun a the ddvolopnaacal utugu of
sornnidu 1: by rage (1918) fimn the nuns collections.
nusnoana 5 3. (1931-1m) aontdhuted to the away at
the urnnid lawn in runs 0 Flora delta «:1 unpon.
an and Puma: (1945 b. 19-“. 1947. 1951) recorded the
oeeurunauoi eggs md1nwao£ o

91.£@m4£.- lwuE.%¢1‘°m=lI03°IbI!
waton. man 35 3,. (1966) scanned the apumuq
habits and early 11:: hutary at gmgjg fig of
thc Japanese tutors.

Bcy of Bangui. ncotdod night: potent!-.090 of
lawn (0.7%) and higher truancy of ocuuxrunco (9.180
than in tho Arabia sea (0.2% ud 6.4%) (Table: 4.5.6).
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A total. of 164 larva: wen collected tuna 41 stations.

Thuyuoupnaunttnnlnostnll months ottluoyur
(TGDICC 7g32 F£9o 30,»

who distribution was duoonttnaoua ad patchy
in tho coats). and onshore rattan of Banana. Gulf
of cum. aunt!-mm. northern and central parts ct
Arabia (Hg. 11). Pakistan coast and northwest coast
o1 Inflntmtolsm dtdnotuoord any lanvuinthc
collections. the eoantll and offshore waters of
xamatdu indtcatnd the pruucc of urrntd larvae.
went and southwest of 8:1  choice! I vldcr out o!
dtltxihtion. ‘rho oounxc étsttthnttons nottood
were at two places in tho oquttoxtal zone. out of
the 37 positive station: only 65 larvae were collosctod
(Tabla 4.6). 81:: Iowa per mm). was tho highout
uudotxoeondodandttvu tronthovatorn otftho
not-than scant cont. ‘rho mrtncc tulporatutc of tho
stations nnqod bctvuo 22' and 29-c and salinity 33
and 36%. (tabla 16). 69% of the lung an oonoctod
tron stations with cartoon annuity 35%. .

In the Bay of Bangui tho higher ahundmo oi
larvae was oottcod (no. 11) toward: the outta: half
at the Bay. upoctally pluou notth and southeast of

icobox Islands. north. northuost and northcut
of Bmctn. wtothccoutotfhatlcndundvoatof
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llalaynia. Along the vacuum half at the Bay. the
imotunt menu of occurrmo of urrunid larva
were much of 8:1 Iolnltl. oft ‘tanil sun.
Prudent: and Oriana. The antral part of Bay of
Bengal and major purulent at northern and southom
regions. the larva can not accrued in the collections.
than an only 33 positive stations tron this not
with 115 luau! (‘tables 5. 6) . The can south of
Andaman-Nicobar Island: ncomdod tho hiqhost nfior of
41 lotus pa: haul. The surface tcwnratun of tho
nations tinged iron 22.0 to are and salinity nnggoa
Iran 31 to 34%. (‘table 16). 45% of that lawn won
from scan of writes £0901.-«tun 29°C and 40% from
salinity at 36%..

lAHIfi
Dup bodiod larva with about 24 Ilyanotu. lady

tnpcn pootctiorly with‘: conspicuous caudal podunclo.
‘two detain an pnsunt. second dorsal and anal an
monies in position. Aliumtnzy canal in man: and
called.

Iago (1918) dealt with Ilia family while studying
the nhoto {inn larvae £1.-an ‘Dans’. 8:1 and Pndhm

(1967. 1951) rcporeod the oemrnacc of 5% gnu
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fun new-my wants.  and luyu: (1962)
=¢¢°rd¢4'=h-1aIv-°£A%l:sa:a11.:=ndA- Ham
tranthoeoutnl vctcnotnnaru.

Th: lawn of Apoqanldu contributed to 0.03% at
natal larva eolloatod and mu: zuqunacy oi
oomtruaao was 0.535 in at Arablnn Ba and 0.0% 11:

the lay of Inngal (Tabla 4.5.6). ‘lhoy Into colloctod
in «tall @033 from the coastal outing at both tho
Arabia 80: II well It Bay of Bcngnl. In the Arabian
an 7 larva were rnconlcd em: 3 auction: near the
colstnothnhllandnotthomsullln. Inthcanyat
lcngaloruthu ncoxduutrcnthooouuluatouoi
Holt Iungal and out of Andaman.

IAHILY Chflfifllflhfl

‘pl: IVJ. 33 ’,.flo

Deep bodlod chubby larva math 24 vertebra.
Longthatpuuncl part lnmoutco-Iosofthchody.
flood is large with cctntod dorsal 21490 at the occl­
put. Oponculu spins: are large and «strong. lady
tnpon pocunorly. Heath Ln small and oblique.
Vat. ls cluntod wstorlor to the Ilddlc of body length.
xuzutlno is called. 919331.-atlon in sun «I the hand
and bow. rlno at with gluon: rays. Two dorsal: an
prount. Anal 13 with 2 spines.
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autumn (1926) wanna the larva at i
mu. 9. .;;,.;.i.«..*_.~..~,.;.;.- - _
Q. “fig iron the Java 800.. Hildahmnd and Cable
(1939) but with tin audit and lit: history of

4 - ~ A ‘H4 mg; %'.&;i firm 9“!
Vicinity of Bounforto Gopinath (1946) utufliod tho
1.arvn1:nguo£g}_g;@,;g£:anflnp1ankeano£tIu
rrivuadnfl coast. Input and Pasta (1952) dcacrthod
that «attend 10310! of duvelapuantnl  at g; 331,3.
Ahllttan and I111 (195%) cuttibuud to the study of
tags md1muo£1 mdduwsfi
tho distribution as! alumni in the California «ten.
Blplt (1955) ncozdod tho eggs and lane: at 93$
ggmi frou Gull at llamas. chucks and author
(1955) Iuzdiod the eggs and intro: 9! gig gag}.

25%; and Q. 35;}; iron that
«cut at India. Vijuyurawwvan (1957) au­
ctihod the larvae of $_g}gtmMmu coast.
Kuthnlinqun (1959:) undo uudiu on tho lite hintory“*9” 0‘
nun.  and Rays: (1963) rqorud tho
“M30” 0! $231122 emu. 259% mew.»
£213 £0 ESE 53%;‘.-v ‘A&3r
2-»     . mm mm. mgm 9:. -an
g;@. an (1963) ucordodehcoggo ma
certain only larval stages of 33$ :9. from Porto

:2.-_ 1+;.s‘.L_ and gay fi from nadru
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“CVO eeeet. subrehenmrn (1964: 1963) studied the

etegee at lexvee eeelqeed to e
ME» 9- mm mamas». 9331*“
(1977) described the lexvel stages of
gfig tun an shelf nuts or the eeutheeet
coeet of Indie.

Gltlllgtdl were tgreeented in 8.0% of the
etenmu1.ntheA:eN.u8eemdl3.2%lntheBeyo£
Benqel (reblee 4.5.6). However. their total eon­
ceneretlan in these two eteee were only about 1.1%
eeeh of the tetel lune collected. they were present
lnellnmtheoitheyeer. eutaepzrebxeerrndaepteéer
In the Atehlen Bee and Octane: and llovefier LII the

Bey of Deuqel (‘rubles 1.81 E19. 20). Axehlen see
ncoxded the hlgheet 15%“ at lenree at 141 per heal
(sun e etetlon W32‘: - 59°55‘: in the lunch of
July. tree the Bay of senqel up highest number
ot larvae collected per hml wee only 00. ‘line
recom wee iron the exee u-cs-n - srsrs during
the month at mm.

Cetengid larvae were taunfl dlettlhuted in the
ceeetela onshore and oeemlc veeere (Fl. 12). The
eutlme er. the centnl pan: of the Arebln see did
not xenon! my cerengld lance. In gmeral the
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patron of diotrihution was discontinuous and

patchy. Atficoouotnoflhnya its-nu rocordod
only tron a null arcs. ‘rho  in tho
ofzohoro visors or sounlio no discontinuous and any
from the count. M-. tho northern part oi syn: it
on coastal as well no offshore. one of the stations
in the and So: also abound tin prosmoo of larva.
‘rho southern. northern and control ‘Arabia and both

coastal no offshore other of abonoanoo. Along the
custom bounaory of tho Arabian son. the anterior:
panuun. Gujarat. nunu-men. Itaznacan. and iconic
roooniodtlu otrangidlarvnhothinthooooctnl as
wall as oflilhorc nqionr. ‘tho oquatoriol rogioa
also had a row stations. firm churn than larvae wore
neordnd. Iron 53 station: 355 larva wore collootod
(Tables 4.6). ms rams: mum: of name (141/bun)
rocordud was from 0!! the northorn tip of Arabia:
count. 356 or tin larva urn recorded from when
of tattoo: tcqoratuu of 23“c although tho range
was iron 16' to 39°C (‘tabla ii). ‘the cartoon salinity
xangqlhchuan 1431:6363‘... hu1:O6%o£t!'II1a1'VIO

was collected from waters of surface salinity 385°.

Iathoanyornangalnlaothonajorpnrzortl-n
was in tho offshore and oeonnic rcgion:
(rig. 12). At an southorn par: of 311 Link: the
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distribution was coastal. ‘rho dinttibution of larvae
ntuncouuoforintnandwut Bcnqalcactondodtothc
ottahon and oeonnin xoaians also. on rail luau
and Anmrn Pram}: the distribution was oeuuic.
Annual: big patch utmdino from tho gout}:-mat coast:
oflumlcavoringthonerthinstandoonthoastofhndi
Iiinobax Islands to the coat: oi miaysin and Thailand.
At the equatorial region also a fee stations indicated
the panama at nnrmqid larvae. 226 luvoo were
colloctnfl {ran 48 nations in Bay of Bangui with Eh!
hiwust 35%“ of 40 larva per haul. from the Inter:
northnnt of Andnutn-Ilioabnx Islands (‘rubles 5.6).

‘rho mutant uqcnturo ranged from 22° to 30%: and
salinity from 31 to 3435. (‘table 16). 45% at the

lawn unto conocud iron «ton of surface salinity
32%.­

FNIIL! ®%llAflIDAB
(P1. V1.1)

Body in clasqatido highly pi gnontod with about
Iflqonuu. Pulnalpaxt is nboutio-soxotthohody.
Hood in nuluhnt «loop with tapering body. womnlnr
spine: an ptcnont. Donal and anal an vithout spinal.
llunboxot nyaannotnthudointhcdonaiandnbnnt
30 in thin anal.
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Gtbbl Ind Collott (1959) undo studio: Q the
ldmtlflcouoo. dlotrlbutlan and biology of  _ b
no and Q. go. into (1960) atndtod the
dovolopunt of larvae of Q. C no work on tho
larvae: of cult gtow 1: available from the Indian Dean
UIUIIC 9

‘run porooougo of lawn collected and the tnqocnoy
of ooonruooo (0.5 and 3.2) to: tho Anblm son an an
mchhlghort'.hm t.hoIo¢lnthoBoyotBagI1(0.0'lolId
1.4). than an only 74 lorna oolloctcd iron 11
stations tron the comp: nylon (tabla: 4.5). ‘the
highest aims: of 31 lune pot hml was oolloccod iron
the ottahon voters oi northern Arabia (lO‘S5'II - 50'l2'E)
to tho nmth of July (‘tale 7). In the Boy of Bengal
the neon! oi larvae collected was only 14. tho nwwor
ot pooltlvn otatlono being 1. ‘rho hlghoot number
of lurvoo oolloctod pct haul was only 5. this was
{ran a station northuut of Bunsen (on-um - 90303)
dunno April. ‘flay um oolloctod from Arabian an 13
Almost all months of the your. Iharoao to Boy of Bongal
thoy won caught in Horas. April. June and oubct
(Tabla 1.0).
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15313! SCIAEIDAB

(P1. IV.4)

nerve is with deep heel end tmetinq hotly.
rbenwdaexotequueteeenzsluuuflner. liouthie
oblique. A large space pteeenl-. between the vent md
origin at anal with eent-transparent -ubzanc anly.
This in an twottenl-. iamuticetian  of tin
cramp. ‘two doreele ere preeent. the eecond one being
lager than the first.

Helen and nude: (192!) contributed to the ufe
htetotteeofdepeeteeotecteenide ottheeutexn
United sum coeete. Hnaebrand and ceble (1930)

deecribed the developmental etegee and 11.20 hietory

at 11 stage: at  from the Beeuiort
excl. Peerean (1941) etudied the larval. stages of

mmgtrm 1.0 an eteqe ea 32 an eteqe.
Be). and Preazen (1945. 1951) teeotded eggs and lervee

free the 8&y wetere. Geptneeh
(1946) eolleated larvae and postlervae of in

, —- txne rrivndnm coeet. John (1950) reported
the oaaurtceoe of ,g nun the Beleber coat
Ilhtle euulyinq the pelagic fish eggs and larvae of
that region. Pentuln and Jones (1951) turned the
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larval duvolopnunt at anyone whiting fig 31;.
an: (195: D) awarded an poouaxvul usage: of

up. in tho Iudru plaaktaa.

Tho Ieilcuid larva onatrihutod to only I voty
nognqlhlo pormtago (0.013) (‘rubles 4. 5. 6) in the
Anbtlnsonuvell uxnthonayot lnnqu. udtholr
troqunncy of occutrluoo also was lost (0.5%).

sauna: mnamu
(P1. NJ. 119. 13)

unruly eaqnuod flop body with about 30
nyononu. Puma put: 1: ncarly 50-60% of the body.
Ranch in tauntnal. Aunnatary cum! 1: mom or loan
as atraiwlt. tuba. only one dorsal 1: protect. Donal
agnd m’) are equal and apponee. um are dovoid oi
Iplnoua 1:111.

2390 (1913) doocxthod the larva at Labridu
eolloctod from tho Dana modltton. Into (1962)
studied the 3315 from the Jqanuno tartan. Ira tho
Indian Ocean raglan the duetlpuoa and dinuéibuuond.
accounts oi the laws: are not available.

Labndu contributed to 0.4% of the total. lawn
collected from Arabian son and 0.3% of that tran the
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Hey of lenqel (reblee 4. 5.6) mt! the trequooy of
In 9.6% end 1.4! respectively. They occurred
duringelleontheottheyeereaoeptneyondloveeber
inthehreblensee. endrobrueryinthenayoflengel
(‘rubles ‘I.8).

‘rheejreaa oi ooontrrenoeof these larvae in the
Arabian see (no. 13) were tome to be in the ottehore
water: of Kenya. south Somalia. fled sea. central ma
northern Arable elong the western b&dery of the Arebien
see. 813113: area: to the eastern dde were noticed in
the oftehore and ooento regions west of Kernoteke and
Kerele. ‘rhea vile eleo e tent concentrations or the
larvae south oi Indian peninsula extending Q to 5'8

letttndc. Along the equatorial none the
pattern was wide and dteoontto. the collections
true the oentral and uortheutem port of Arebien see
were devoid of this lexveo. The total manner or lervee
collootod from $6 etattme an 13: (‘tables 4.6). Iron
2 etettoeu in the otflhore voters of oeotrll Arable
(03-oo's - 53'09'R) and southern Bonnie (14'1§'u ­

53'12'E) 13 larvae per ha]. were recorded. they were
recorded to elllost e11 mouth: of the your (‘table 7.
I19. 20). ran surface taperaturee of the etetioue were
between 21' and awe. uhereee the salinity ranged
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bounce 3: ad us. (run. 15).

In the ley at lenqel ddletrlhntlcu of lebrld letvee
was mainly in the oceanic teglan (rig. 13). iron the
oftehote teglan they were zeeomded off the coasts of
Tamil fledu, Aadlte Predeeh. end 011181. There were
eeverel caller even at concentration in the central
partotthefleyotmqel ftuunorthtaeouthwto
equator. Another area of abundance wee emmd Andan­
Hleobez Islands. and notch ad week. of sueette. Inn
21 stations e talzel of 56 lervee were collected (‘rehlee

5.6). The hlgheet name: of 11 letvee recoxded pet
heal III from the weten norehueet. of smut:-e (09'21'H ­
93'56'R). Letvee were collected in almost ell name
of the yes: (Table I. 31.9. 20). rue eutfece tgeretutle
at these  were hetuecm 36' end arc: end eelinlty
between 31 ad 35%. (‘table 16).

rzuuzmr amwsonmrxnas

(P1. V1.0)

Luv; has deep head end tapering fiody. Month 13
wide and oblique in position. Minute eptnea are pxeeene
an the apuculunu. ‘two filamentous ettuceutu exedevelq
ed iron the opemular region one on either side.





PLATE V
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lite (1961) studios! the egg do-nlopnut md «:11
larvae of the tnchinoid fish. mi’ 91! .2  ta (tn
the Jqanou waters. Honda (1973 a.h) mcardod the
lava at W « up. era: the out of can and
illustrated its pottctn at distribution. ‘rho pnuat
collection did not ineludo my larvae iron the Arabian
Sea. Fran tho Bay at hugs). tun stations. north of
Sumatra. as-com - 9D'$'£ and 05‘§‘l’fl - 9956':
tccazdod 4 larva each fining August and Buptulnr
Ianthslrahlu 5. S) . they mm eoiloctcd tun night
hauls. The autumn tgontnu and salinity of the
ttatiano rangod hctvua 28.6‘ and 29.3%: and 32.7%.
and 31.95, fllpnctivuiy.

FLUID! ‘!‘RIG'lIURIDAE

"10 Va 1921 Fig.

Highly ciaagatod laterally camzouod body which
taper: pootoxiotly to a point. Hyotaoron an about 150
innwlbcr. Proanal putiulusthan loxotthcbody.
rip of bond is bunk.-like. Alinuntu-y canal in straight
touching niddic of body. tint three dorui apinu
boa: urinate tooth-like process or serrations. caudal
is not found. Donal in vary long. Anal in with
2 “£3.30
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Dillon (1926 6) dclcrlbed that caxly dovolepnnntnl
stages at 4 spoclu of rrichlurns tron tun Java son.
1- $19 1- £229.!» 2- sllindio 5.3%­
nn: (mu) eouoceoa tho eggs and lawn of 3. 3%};
12% the  plankton. Emit and B01 (1950)
tocordoa lawn: at 1. £3}; tron lcnwny nun. chlalno
(1950) collected eggs and lawn of 3,. gggg tron
ltruiadl 0:01. Jane; (1967 lob) dealt: with 3 larval
stngu an juveniles at 3 spades of
Indian vat.-an.

‘rho aanttlhutlan at ttleluuttdu in tho Anhlm
sun and Bay at Bengal man found to in 0.1% and 0.04%

rospoctlvoly of the total luau eolloctod (‘tables 4. So
6). the potconuqo oi oecutnncn at lava can 1.0
and 0.! in tho Arabian sun and Bay of Bangui. rupocttvnly.

‘flu blatant and»: of lava roeaxdod was during tho
unfit of July. '-they won collected 2:03 Buy to August
ma also in Norman: (Tabla: 7.0: P19. 20). In tho
Day M Bengal tfignu camxt any in June and septuflaor.

Axanoffthc oou:nm11 count. thoxogmnbounm
the cannon up of small: and socotra Iolmd and of:
the causal Arabian cont won the place: from when
the larvae oi trldaluuds won eollocud. Along tin
vast. coast of India t:.r1.ch1.ur1d larvae: are rocoxdod only
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in: on lmuruhu.-n court. run than equatorial
region also that luvao worn collected. That: an
only to zuvao collactud {ran an Anna 3.. and tan
highest nunbor of lawn colloctod (B larva pot hail)
an iron on the nouthnm Bantu: coast (oo*o1'n .­
45"2S'E) (Tables 4.6). Tiny Into ncoulud tron 11:1
to August ma during Honcho: aautlu (‘table 7. 31.9. 20).
fhotuqoofcuxfacoucqaoraeurowubchnuazr and
are and «unity human 35 and 36%. (Table 16) .

rhoroeord at trtmturidsinthonuy oz anneal
was taudhobovcryneumo. otthooouuothnaxn
Pradosn this was ceollccend from one of tho stations.
éthu: urea: of oacurrmco won uorchcrn coast at Sumatra
and also the strait of mneea. ‘rho nos:-mom run at
thcaaydidnot rmrdanytnduund lawn. OM19
larva an  £mn nun areas (Tabla 5.6).
The mghout aunboz at 4 larva pct haul an collected
iron the urban  of suntan (as-cam - 96'0o'B).
Larva can aollccud only during June and Bcpunbor
(‘table 8. rig. 20) . The surface cementum at then
station: was 29°C and oultnlty batsmen 32 and 33%­
(tablo 16).
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IAIIILY anwrunan

(I-1.v.3. :19. 15)

Laxvahaadaapbodyvith xaymaraa nunbartug about
100. Hod 1a with pointed mom: mad largo
having prautnmt tooth. Ptaaaal part in lau than 3073
at that body. Anuaatary canal is thick mtauozly and
austandinqhaclntatdatotwo-thirds otthabady. 3061
1a paxtlally ptwantodo Opoxuular spinal an prison:
authohoad. Eyes aravarybiq. rm: uavitzh apmoun
rays.

,. Jun (1960 a) Gaactihad tho only larval atagaa
oi $3; gag; fun the Laecadtva Baa. Vona (1956)
aeudiad tho pantie:-val davalopnent of g@y1:I.da at
tho florid: entrant...

‘the amber of larvae and tzaqnancy of occurraneo
inthaarahtansaawarauawhtglzazchanthosaoftha
lay of flangal (Tablas 4.5.6). ‘rho total pamantaga at
1arvaa1n'l:haAtah1ansaavaso.2and!.nlayo£Banga1
0.05. similarly they were upteamtad in 5.1% of
tha uuuona in Azuhnnpu and 2.2:: of the atauona tn
Ray of Baaqal. Tho hiqhaat audio: of lawn from tho
Arabia sea was collectod .::;.:-x._‘?;;':— 13 an month 0! July.

I-axvaa van  all months of the yaar axoapt
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lonabor (‘tabla 1.8: lie. 80). In the lay at
Bengal they were oollooeod tron llltch on 8cpt@ot
atom: in July.

bag the aunt of ooonttunoo of qcnpylido (No.15)
the uquatorial  was found to be 3 doflnant one.
‘run pattern of distribution nu discontinuous and
patchy in out out between 5'8 ad 5'3 Intitudu. 011’.

the coasts of Bonaliazmdsnxdi Arabia and 1 tau station:
inthoGu1£o£Adanwcratlup1acuno£—oocur:uoon1ouq
tho wuumhoundnry of the Arabian sea. At tho «atom
aiddtluy were noticod elf than count: of Iluhnrunhtrn.
Karol: and south 0-! Indian peninsula at 5' lntiutdo.
than cure any 81 positive stations and than total
amass at larva collected was 48 (‘rubles 4.6). Pi"
luau per haul wasohigmoot mould and it was an tho
smut: of! the uoxthcm soualia. Lana
almost throughout the your (tabla 1. Fig. 20). ‘rho
Iutfnoo tcupctatuxoo of tho stations warn human 24'
and26'uhc:uut.hosa1ini1:ywnsbct.vocn34and30%o
(‘£31310 16).

‘an disttihxtion at gumylids in the lay of
Bangui (rig. 15) was found to be cucclusivoly oooanic.
‘rho plug of their ooonrrenco were off Andoioobn:
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Islands. northwest of Bantu and a station at the
oquatorlal nylon. train 13 poutlvo tenuous only
16 larva an collected fun than can (‘tables 5.6).
no hl¢|utn&o: of lava azolloctodporml nu
onlyzlandltvn fxaunutatlaunorthofsmntra
<07‘-oa°n - 9l'3l'3). Larva were collected during
March to Scpecnhnt months (‘table I. 21.9. 29). the
martian tamorstum at tho Itatlona varied {ms 20'
to 29°C. menus tho ullnlty cu but-anus 31 ad 3474.
(Table 16).

IAKIL!’ SCOHERIDAE

(Pl. VJ. kppcadlx I)

Luv: has deep body with 31 nyomu-ca. Proud.
parclnabout latodoiofthnhody. Hoadlodcvold
at opcxcnlnx nplnu. Eyes are big. llama 1: wide
with  lntastlno. Vmtral past of tho body 1:
vlfi I roll of nnlanophores.

lurltcr want: on the larvae of this family in
tnolndlanocnmhuhuntcvluvodbythcanthor
(Peter. 1969 to). while auctlblng tho 3 way curly
stages at lggg larvae recorded icon: the Arabic
son and lay at amgul (Appcndlx I). ‘rho later ncoxun
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at the lawn of fig”; an or silos (1974)
collected frm the  count of India. 61:110­
vnllahhan and anmuuttm (1914) from tho inshore
waters of I-Indra and from the eolloctiann at the south­

Inat east of xmia. by the rho/mm?/Pelagic riahory
Pxtjcch (man. 1974).

only two laxvao nmuuziuq 2.7 an and 3.1 Q unto
nooxdad iron the collections oz tho Arabian 305. not
Itttianl 22'22'Il - CO""05‘E and 16‘37'B - 41'00'£ during
flwcwn: m Became: maths. tron Bay of Bengal only
one luvawu roeotdodnnuuring Sduunantiuq the
of Await (‘rubles 6. 5.6). All tho than law“
were collaceod ftan  night hauls. The surface
salinity range of the stations in the Arabian an wn
bcuroen &£. wt! 37%. md uqcntnro 28' and 29-c.

IAHILY £133
(P1oVo‘0  W3

Douphuduith tapetinghoéycannistingof
about 40 Iyanu.-ca. snout. is painted with with mouth.
Puma purl: in about 30 to 40% at the body. Intestine
is short. and triangular in shape. Pasition of van‘:
in near tbs dnldlo of body. Eyes an big. I-toad:
pectoral: and dorsal an pimuntcfi. Operatic: spines



133

an ptuunanc. two dorsal: an present. um an
ultra tplnnn. second dorsal and anal an equal and
”POI1§.o

Jena (1960 am) aollecud early lune oi
* ‘-1  22% ‘"3 E $.%% 5’-'°‘ ’-'3”

Lacudlvu sou. no alto nnordod (1961) only lava
and jwunllu at fig   _$_. . fig;
g_:_;_g_ggg_ and  ggmg. natanmoto (1902)
ldantltlod the early larval ungu of 51,g%;;;
in IE3: 23% 2- mama UM Bushman.
5%,. iron tho lndo-Pncltlc. commas (1963) undo
ntndlu on can 1mm 0! oeuubmld tuna. $3,

1‘-.%n-ttniwn  Eflaflo mm: mm GM final
{run the Indian Ocean. Jana cud xuunn
(1963) Itudlcd the gnoqtnphlcnl and seasonal distri­
Ntiw 01 131'"! 01 5.25% 31%: Elm.

aahmswn 5.2% 0M 4.531.: 1% °°11°<*°d
firm the Indian Ocean by the Dan: modltlon. 811::
(1963 am) studied the dnnnhuuon of «net. harm and
137001108 Of  - mamas»; 335 fisfla
gggi in the Inda-Pacific and Indian Ocean realms.
uayanugl (1969) undo cburntlonn on elm distribution
of tuna larvae in the Indn-Pacific tutor: In relation! to
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the npaunlng anon at Albacore. ggm.
wlllluo (1963) pflpand the Iynopsls of tho
biological dot: «at 53],; mgg from tho India
ocean. Gotbohon (1907) also ooottlbueod to the
study of upswing locnlltlos and larvae of
Qégsansmo mam slim.­
£.- £w£a.o 5.e  mam £351.!» ""5

Peter (1977) utooiod 1.-no dlntrlhouou
and ahmdlnoo oi tuna lawn to the Arabian Sea.

rhzmaldao contxlhotod to only 0.4% of the total
larva oollootod iron on Arabian son and topruantcd
lolodxofthcuuplu. whoroulnthonayoficngal
thou: oontrlhutlon was 0.6% and froqomcy of occurrence
13.8% (‘tablet 4. 5. 6). In tho Atoblm son they were
oollocud in all «non: of the your (‘table 1. 119.20).
But tho hlghot outfits at larvae won Ilootly oollooud
lo Julio-July Ilmthl. rfinlltro Hard: and Iotll into
the poor south: (or the larva. About 20.8% of the
tattoos and only one loan pot haul each and 5.9%
of the sauna: 2 lo:-one each. ‘rho hlfitost outs: in
tho oollootlons in 10. % it an tocordnd from omtnl
port at tho Somali coast (01"28'H - I4'52'l). no
out hlghor number: (8-9 per haul) unto tron tho
notehorn nylon of the: Arabian count. out of ‘M stations
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Ihlchrooosuodnnaluvocatworudnyuudsonlght
cactus. from tho lay of 303911 tuna larva Into
oollootod  all much: camp: Rancher. Become:
and robust! (Table 8. Fig. 29). 11.8% of the noun»:
had only 1 larva cad: pot haul. 10.9% of tin statlau
man la.:vuand1.8%o1thootot1ono Sluvu. out
of the 56 pouuvo stations. 87 luvu oomtrod in the
43 night collections. and 25 larvae in 13 day collections.

Analysis oi the quotes coupoottlon of the larva
:ovooludthopreuneoo£§£9_op.. gggmu.
§ mmI.w4oI:-poctcnr 11h1‘.- .u9l%
z.%$mdg. hothlnthukrablansouand
Bayofilmqal.

- *' -,... ‘£1.-:3. _

Arabian an showed that tuna larva: an 3 wide
distribution in the ooutal. oifuhoxo and oooanlc
waters (Appcndb: II. #19. 16). ‘rho hlfinst oooanlo
eauoontratlan was noticed in the equatorial raglan
hohnocn 5-5 and 5'3 lotltuau. Tiny won in tho ton
of wide ptlchos. At the Kay: count on auernmuon
an in the ozt.-more utters. whens: in tho southern
floullla urn they won Ilnlnly coastal. At that northern
half of Arabian coast. the larvae won oolloctod both
iron ooutnl as all to offshore noun. ‘they won
tcpronantod la the oolloctlono iron: and so: also. The



um 16. nsunuum at law: at ‘tantalu­
la tholtnbtan soonndlqotluoqnl.



Fig.l6
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pntuxn at dutnhuuou an in the ion at isolated
paoohos  the onshore tutors of wanna. Gujarat.
nahaxauhtta and Katnotnka. The oolluettonc txon tho

pan: at Amman Son vote duvoid of ant lavas.
A total of 130 lune were oeollochd from so suttonn
(Tables 4.6). was highest nfior of larvae par haul
nootdad no 10. from tho coastal water: of ooothcro
Somalia (01-20% - M'Sz'x). ‘rho nut:-on tolporatnru
as an auuonn item mun urn: were censored won
from 23° to MPG and ollmittu Ital 33 to 30%.. 63%.
of the lawn were tron man of salinity o! 35%:
('rab1o 16).

Inthoncyot Imgnlthoaorehoutcxnputoi
531 Links was one of tin largo: non of abundance
ascending txom tho coast to the onshore ugton an all
u to the canal run: linen and moan Pndosh. lovers).
ethos mallet can of oonountnuan can ulna nouood
hoth in the: coastal and oounio masons of the northern
lay of 809931. ‘run into a tow ujor oration:
of tuna larva around tho Imdunan Ilicobqr Inland: too.

of which tho btognst who was touud at the uouehuutcn
put. ‘many were also noondod to tho collections from
tbctnttooutofrhailandandaaatooutotstmntnxn
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Icon nuohoro. In tho oquototiol rogioa thoro voro
o for plocofi at obundanco including tho ozooo within
tho 5'8 ma 5'8 lotitnéoo. 126 lo:-woo won colloetod
from 50  (‘robloo 5. 6). rue highoot tumor of
11 larva pot than into tocotdod from tho uotoro out

of Judo no-no-a - 93'-30's). ‘rho oortoco tooporo­
turoo of the  tlagod from 27' to 30"Co oat!
£036 of tho larvae voro Iocatdod from actors of towe­
nturo of are. who tango of salinity woo hotuoon
J0 and 34%.. and 52% at tho lazvoo voro round in votoro
of cartoon  or 31%» (robio 16).

nz-um!
(P13 Vofi. fig.

Iaotvoo with sodium dopth of body. but tapering
pcotoriotly. Body is with about 50 umonoxu. Pto­
onoi port in mpmainotoly 30-40% of tho body. Snot-It
is but like.  wido with ninuto tooth. epoxcuior
opinoo on cmopicuouo. Pigoontotion io pruoinmt
anhoadondvontrol portofthobody. Eyoo oxobig.
Intootino is coiled. ‘hm dotoolo aro ptooont with
opinauo toys. socmd doxooi and oaol oto oqooi ad
Oppolito.
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Daluaan (1931) daacrlhaa tho aarly larvae of

3:39 $1 from tho Java saa.  (1942)
atudlad than age: and larvae of ":;.‘."j.‘?_;..;;.’4.-’.,.3..‘T..-...'?

gg, of the Australian waters. Vljayaraghavan (1955)
ranted mi new. lamina and juvanllas of 1-.
in the laboratory uhlch uara collactad from
aha plank:-m of Hadtaa araa. Baahaaruddin and Ilayat
(1962) raconlad tho %r:auca of juvanllas of 9:

and §_. film firan tho coastal mm
at Madras. Jena‘ (1962) atullad the larva and juvannea
of §_. $1 Cid §_. .'fs.i'_;_'.;-;,’........!t.q’.';_.‘i_

avatars and (1967) tartan-ad tha 1120 hlatonaa at 3 apaciaa.
Jonas and Kuaarm (19%) Itullad tna ago: and larvaa
of -.~.  ._ gag md §_. . Hatatnoto
(1961) daalt. with tho mxplwlogy and dlatxlbutlon at

larval whee.  31% in tho antral
Pacluc.

col lactad nun Indian

Atabimsaamdlayotnaugalcantrihutadto
non or last the name percantaqa of latvaa (0.4 ma
0.)) at the total (rablu 4.5.6). he the izaquaacy
at aeaattmca as won to lay oi Ianqal (5.55) than
in tha Arabia: saa (3.75). ‘rho larvaa wan eollaetad
irouthaanblm saadutingthapartod tram!-Iayto
Saptauiaat. llaallnn amen can 1:: ma Gina-July
months and tha mlntum in Daaaubar-Januaxflrabla 7,313.20).
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Iran ley at Ieugel higher nfier or lervee were
ceughtdurl.u¢IleyendAuguetu:dnl.n1uam1nthe
October-flav&er months.

The dletrlhutlon of this group in the Arabian
see wee eelnly nee: the lend eeuee and offshore
vezere (!'lg. 1?). Along the western boundary at the
Arabian see the larvae were remrded (ran the offshore
wetere or Kenya. northern and southern saaene. north
or Bocotre lelend end northern Areblen eoeet wlth e
ten oceeulc etetlene. on the eeetezn etde the lervee
recordedvere troetheortehore etetlaneotxarednlo
llehereshtre and eouthveet or xerele. The central
pert. of Areblen see did not record my ecoubemeorid
lervee. from 22 etetlone 122 lervee were collected
(rehlee 4. 6). one or the hmle tram the ouehore uetere
of northern Arable: (l!'34'n -- ex-:4-2) recorded 40
lenree. The eurtece teqereuare at the etetloae ranged
tree 22- to are end eellnlty 34 to 36:. (‘table 16).

In the ley at nenqel eleo the dletrlbutlon wee
found to be coeetel end oflehore (Hg. 11). The
eejor ereee or concentretlca were the central pert of
the Beytevenletheuorhh. eanth. eoutheeet.otAndenn­
Blcober Islands. only 62 lervee were collected true
20 eteuone (‘reblee 5.6). The hlgheet number or lervee
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pot haul an 10. and it an an the tutor:
tenth at 5:1 Luna (05’I2'n - 80"42'2). The range
of tattoos unpontun at tho stations were between
20' ad Jo'c. suntan that of salinity 31 and 34%.
(Table 16).

tutu axsnamoamnx
(P1. VJ)

short day hound can type larva: with 24
nyomtos. Ptomnl part in chart sex of the belly.
Larva an chanctotlud by their 1129: head. south
and cyu. late ptcxotlc and prooparcular spin» with
serrated edge. serrations an also noticed along
the cage of the orbital cunt and lower 1:11. Body
1: highly plgntnted. can am with strong tooth.
lntutlno 1.3 Ihort. The dorsal: are pa:-count. rustle­
phetld laxvu putlculu-1y those under 10 Q length
1: story dliilcult to lduttty bounce at that: close
tucblunco an that: Iotphologtcal chanaorlntles.
syntuntleu oi thin tanlly are stlll confused largely
due to lack of adequate us: «:10: at apocloa.

Iduntlflcntlan of larva ls tncllltntod by the
data given by tuba (1953). Gohrlwor (1956). Jones
(1969 I): Jonas and Rants: (1964 h). 1'01-can and
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Klara (1960) and floyanagl. (1964). It appoora that
tho aotl can of tho Pacific and India Oeoana oanprtao
only a amglo apoctoa.   ggggfl, (Jason and
snot. 1955). ‘rho Dona during hot voyage La tho Indo­
Pactfxc eolloeeod SS lanao of 1. fifig of lnxqth
3.02 - 31.15 Q of was all omupt 3 uioxo nun Indian
Oeoan (Jeuea and Kunatan. 1964 D). 1. 3333 to
ahundanttnthottaplcal aoaa. lnthao rathornottod
dtotrthuttaa tango than aarnna and anion! flahoa.
Balooubtalaunyuu (1973) romxdod can latvao of ;_g_gg­

figs». ltonaayoclungal.
In tho Arabian sea hiottophortéa won toptoooatod

by only 0.3% of tho amloa and in Boy of Buagal 0.5%
(‘labloa 4.5.6). Thor contrthttod to 0.01% at the

totallanvaolathohrabiansoaaouoallaolayot
Bongo}.

‘rho larvae woro eolloeuod from 2 ataetona. «so
from tho attahoxa uaeora of noxthorn Arabia ad tho

«tho: from tho noxthom up of sanana. Ono of tho
atattona (19°ss'u - aouam) xocomod tho no
auto: 0! J0 latvao pot haul. from Bay at Ionqal 3
larvao woxo eonoctod from 2 atatteaa (oeoauc)

(1z*11'u - 93'21'E) and 1954': - 80'3‘7'E). Jmuaxy
I-larch am July onto tho uantha during which period
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tho larvao uoro colloctod (Tablas 1.0). thna indi­

cating tho poaatbtuty of thou: apavntnq at that ttao.

who Dana natoual tncladod 31 htattophonx lazvao
tronthaoaotorn Indtanoooandnringthonontho of
sopuubor and Octobot. and 21 opooilana tron tho wanton:
Indian Oooan naar Hadagaocar mung Doca1'Ibor-January
Iuttha. Janos and Iuoaran (1964 1:) info: that tho
oarnor ragtono of tho «atom and waatem Indian oooa
ara apoctally favourablo for tho roproductton of tho
apoctoo.

nnnar cnuaommmn
(pl-o Vxo‘a?3 Piflo

lady amuuhat cylindrical and oonotlnao nightly

avenodo tlpaxtnq poototiorly with about 20 uyonaroa.
Proanal part to about 40-50% of tho body. Hand to with
anal). nouth and largo oroo. ‘two donala axo prooont.
Booond dorsal and anal an long and oppooito in positions.

Paco (1918) contrthntod to tho otudy of tho lanral
atagoa of calnonyntdao. Jonoa ma Hanan (1953) otudiad

tho brooding habits and davolopnant of g_a_;;j,gE
. Jonaa and Putnam (1950) undo atndtao
°° “*0 3-“'“ “"5 1“''°11'' 01 §2J.lLm!$ n;.mn.M_e.an
of tho vatara o! Bangal and oriaoa coaata.
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Bay of lanqal racordad a highar fraqumcy of
aeourranoa of loans (10.8%) than in tha Arabian Baa
(8.130 (Tables 4.5. 6). ‘ma nonbar of larvaa oollaotad
also was highar in tha Bay at Bangal (0.5%) than in tha
hrabiau saa (0.3%) . Thay mostly occnrrad in large nuabsrs.

rha omcantration of this group (Fig. 14) was in
small isolatsd patohas in tha coastal and offshora watars
at Somalia, Gulf of Adan. Arabian coast. Gujarat. moha­
raahtra ad xarnataxa. ‘tha larvaa wars abundant in tha
coastal. ottshora and cosmic ragions of! Karala. Othar
ooaanio oonoantrati ons or larvas wars racordsd south

and southvast of Indian paninsnla. along tha aquatorial
sons. along 5'3 batvaan 50° and 60'!-:. from tha Arabian
Baa tha hidnast nunbar of 11 larvae par haul was raoordad
tron tha otfshora waters of tha northarn Arabia (l9°o2':l ­

5l'45'E). A total at 119 larvaa of callionynids from
00 stations wars oollaotad (Tablas 4.6). may vars
raoordad throughout tha yaar (Tabla 7, rig. 30). ‘tha
surfass taparatnra of tha stations tiara toad to ba
batusan 34° and 36'. uhsraas tha salinity rangad bartuasn
I3 ad 3015- (‘tabla 16).

calliuxylidaa had a Vida ooaanio distribution
(Pig. 14) in tha northarn hall of lay of Danqal. coastal
araas uorthaast of 5:1 Lama. otf Andhra Pradash. orissa
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and norhharn Bunatra alao racordad than larvaa. ‘ma

vtdar ooaanlc dlatrlbutlua wara uoticad oft eha north­
aaatooaatotarlnanlca. oaatralpartofnayotamgal
and around aha Andaman-Iltoobar Ialanda. M: tha aoutharn

half or Bay of Bangal particularly tho aquatorial raglan
tho stations worn found to ba daavold of thaaa larvaa.

rhara can only 38 poaluva atatlona firm tha lay of
nangal araa and tha nunhar of larvaa collaatad was no
(‘tabla 5.6). ‘rho hlqhaat nubar or larvaa raoornad
(33 larvaa par haul) an iron aha northarn Bay or Banqal
(l9'22'll -» O9"'l3‘E). ‘Rwy tiara raeotdad allloac through­
out ma ycar (tabla 0. Mg. 20). an aurtaca tama­
ratura of aha atatlona ranoad haevaan 25' and 30' and
aallnlty 28 and 34%. (‘tabla 16).

PAIIILY ACAfl'1'HURIDAE

(91. V1.9)

Daap tranaparant body tqarmg anearlorly and
poatarlorly. anon: la prolougad late a baa): Ilka
atructura. Margin of oparcultn and lover jar an
aarratad. Doraal and anal no lag with almost aqual
uuvbarotraya. rtratdoraal rayandanal rayara
tranaforuad unto larga aplnaa.
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nalaam and flardauborq (1934) dlacuaaad tha

1mnatnud w.mw notaacn flahaggaa
latvaa of Java uatau. Iaahaeruddin and Hayar (1962)
tacordad tha ocaurranca of poaelasvaa at egg;
gag from coaatal naeara of Madras. llanan (197313)
uluatratad thraa types of acanthurtd laxvaa from tha
Gulf of Adan. Basalt coat. of! Cochin and off Kangalora.
‘ma ptaaant. eonactton tnclndad only an larva from a
Itation oft Cochin (G9‘O4‘Il - 'M°00'8) Iron a day haul
during xaraduat. ‘rho autiaca teaparatuxa and aanntty
of tha acacia waxa 294°C and 34.4%. taspacttvaly.

FAHILY STROEKATEIDAE

(P1. IV.5)

stroaattd larvaa an daap haadad with tapas.-tug
body. Ptamal par: la about 50-60:: of tha body. ‘rha
latva baa 24 uyouaraa. loath 1a obnqua and aaalhilaad
and body ara plguaatad. Opereular aytnaa an taabla
or abaant. Altaantary canal axtanda w to the nlddla
of the body. Intaatua to mllad. Two dotaala an
preaant. Saeand dorsal. and anal are aqua} and Qpoaiea
with non tum «I0 taya.

Paaraan (1941) daacnbad tho larval atagaa of
atranatoida £1-an chaaapaaka lay. Baahaaxuddln and Na­
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(1962) etudled the juvenile etronetelde of the I-ledrel

°°“‘=- §.§££5$. Iflmlllv 2.§I'.flS££@!. 912150 ‘‘'"W'
11395 (1961) eede studies on the security» lpevnlng
and young onee at ellver pouttet. 2% . into
and saute (1967) desctlhed eebryonle developnent and
early letvee of the above epeclee from Japanese waters.

The frequency of occurrence of etxumeceld letxvee

uueacuu1grnx1uuaencyfa2nuga1(11x) thenlnthe
Arabia 80: (5.9%) (‘rubles 4. 5.6). elthouut the pen­
oenteoe cantrlhutloa was alum: the same in both the
area. 60 larvae per hull was the highest neotd frm
the Arabian Sea (O0°O1'll - 4925'!) which wee during
the smooth at July (Teble 7. Mg. 20). use the Bey of
Bengal the highest number of larvae collected per heal
wee Q11 26. which wee from 12'36'fl - BO’OO'E dating
the month of June (Table 0).

‘Anita! WBIIDIE

‘P10 VI.2.3:
Elangeted low bodled lane with 33-34 uyuueree.

Preenelpettleehouelotosolofthetotellength.
snout lo tapering and south oblique. There 10 no eplnoue
etxuctutee an the heed. Alimentary cenel 1e etrelghc
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snd I1: hlsddsr 1s conspicuous. rtrst dorsal is short.
whsrsas thus sscmd dorsal and anal an squal and-opposits.

Dalsnm (1926) dsscnhsd tho posusxvas of ggug sp.
from Java Isa. Atyar (1931 . 1935) studtad tho btsadtnq

' .. s Bl).
Ptadhsn (1946. 1947. 1951) rscordsd tho luvsa at ggg
species iron Boumay vsests. Iran the rrivmdrus coast
postlsrvsl staqss of in sp. masts studied by Goptnsth
(1946). Jonas and I-Isnou (1953) undo studies on the

btssdtng hsbuzs and dsvslopnun-.s1 stages of z
. Docu (1954. 1955) dsscrlhsd the lavas and
juvsnuss of ssvsrsl spsc1ss of gsbtds trons tbs Jspaass
asters. Blair (1961) studied the dsvslopslun: and surly
subrrolooi 015 . Ida­

Ths cautrthuttan of gubitd latvss 1:: tbs Arsblu
Sss was 1.2% and 1: tho lay of Bengal 0.8! of tits total
larvas ednsctsd tron tbs tsspsettvs srsss (‘tables 4. 5. 6).

and dsvslopnsnt. of A

‘rhstrsquucyotoecurraucswashtghsrtnthslayot
Isngsl. (14.6%) than 1: the Arabian ssa (13.2%). This
htghast mean! of laxvss psr haul both 13 the Arslum
sea and lay of lsngal vats trots coastal stations. flit!
usrs¢:o11sctsd1a alnostsllsnuehsotthsycar. tbs
htghsst. abundanes hung 11: Batch (Tablas 7.8: no. 20).



148

Along tho coastal and ottshora avatars of Kanya.

souaalia. Saudi Arabia and osnttal part of Rad Baa. a
discontinuous pattsrn of distribution was noticed
(Fig. 18). But tho distribution along ths Indian aids
tron latch to Ksrala was a note or lass continuous
one sxoapt £o: ths snail gap at the coastal Kamataka
raqim. Thorn wars a far son ooaanic oonosntrations
wast ma south of Indian peninsula. and in tho equatorial
xsgion batsman 50' and 60': latitudes. no gobiid larva
was oonsctod from tho contra]. past of Arabian sea. trots
north to south. Altogether than vats 1| positivs
seatims which rsoordad 373 gobiid lasvaa (Tablas 4.6) .
rho hifixsst nnnba: oi latvas raootdad (32 lax-vaa par
haul) was £1.-on ltamataxa ooast (10-14%: .. 75-43's).

Gobiids tolsratod a wide tango of tgsraturs (11° to
39-0. 35% of tbs larvaa being 2;-on sutfaca cusps:-azure
of arc. ‘ms salinity tags was from 33 to 36%. (Tabla 16).

In tho Bay of Bangaf} the major arsaa of shundanos
ojtgobiidsvarenoticodatthshoadofthally. nonh­
aaststn part of 321 banks. and area asst of Andaman­
flicobas Islands. Tna othsr arsas at abundnnca warn
Inst of ‘nail. aladu. oft Andtra coast. strait of Malacca
and root of smatra. A total of 159 larvaa ware collected
iron 53 stations (tabla; 5.6). 25 iaxvas par haul was
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the highest number recorded. which was from the area

wast of Thailand K09‘-sun - 97'42'E). The race of
surtace teqaereture was batman 22° and 30%: whereas

that of salinity 29 and 34%, (Table 16) .

rmnr woman: man
(P1. VI.4.5: Fig. 19)

Dag and stubby bodied larva with about 25 Iayouores.

Preanal part is about 50-60% of the body. Head and
body are pie. Head is distinctly armoured with
533? It-lflfltl-|l'0Io characteristically spiny. especial ly
an the occiput and cperculun. Intestine is thick
antericrly. Pectorals in acne cases are enlarged and
tan-like.

The earlier work an the larval stages of scorpaenidae
is of rage (1918). Pugita (1957) described the larval
stages otsebastee. £rcnJepaneae
waters. Baeheamddin and llsyar (1962) recorded the larvae

.mgg_4g_}}_ frm the coastal avatars of Madras.

Hito (1963) illustrated the eggs and larvae of 1m“
;_\ trm Japanese waters.

of  ..l..'.  -.
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Soorpe-Ilde oolleoted true Areblen see ere:
formed about 1.3% of the larvae collected from that

region (‘tables 4.6). they were nppreeented In 9.9%
of theetetlane. In thefleyot Beeqeltheyeere repre­
eented In 11.3% of the etetlone, contributing to 0.9%
of the total numer of larvae,» collected (‘tables 5. 6).
In the Arabian see they were recorded during ell eonthe
of theyearmdlnnayot Bengal onlytroesarchto
aeptenber (table: 7.0: not. 20).

Thelervee ofthiefelldlywerve ebundentln the
Arabian see in the coeetel. offshore and oceanic water:
(319. 19). The oceanic dletrlhntlae wee eelnly 13 the
equetorlel none. off Kenya the distribution an in the
offshore region. Along the eouthern and northern soeelle.
lt wee ooaetel. ortehore and ooeenlc. But in the eoeetal
etetlooe of the elddle region there were no larval
concentration. The centre). port of Red See recorded
the presence of lervae or eoorpeenlde. At the northern
helt of Arabia: coeet the larvae were present in ell the
three zones. ooeetel. offshore and oceanic. of! Pakistan
eoeet the dtetrlbutlcn nae patchy and lo filler area
only. The ooncehtretlone along the coeete of Gujarat.
Kernekete end Kerele covered the ooeetel
end oftehore waters. and in the letter cue lt extended
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further eooth up to the equetoriel none. The eqnetoriel
reqioa eupported eevreral oceenic conceutretione of the
larvae. whereas the etetione from the central pert of
Arehien see wee totally devoid of eny lervee. Iron
the 50 positive etetione in the Arebim see 374 lervee
were collected. 126 larvae per haul tree the highest ‘
record of larvae and it was iron the eetere of the xutdm

region (2o'29'u - 70'04'£). The surface teupereture of
the etetione renged iroa 20‘ to 30%’: end eelinity 23
to 31%. (reble 16). 53% ot the larvae were tron eetere
of eurtece eelinity. 35%.

In the any of Bengal the concentration of lervee
along the coeste of ‘rail liedu. Aodhre Predeeh end Orieee
were ooaetal. otfiehore and oceanic» in neture (rig. 19) .
‘there wee enother eree o£ very wider distribution eroond
the Andemen-Jlicoher Ielmde which extended towards the

eouthern region reaching up to the coeste oi northern
smaetre ad etreit or llelecce. at 5'8 letitude eleo‘
there were e few ereee with concentration of lerveeq
The totel mfier or lervee collected from these eree
were 194 end the frequency of occurrence was 41. The

hiqheet number of larvae recorded per heal tree 30. iron
the eree out of lleleyeie (04-com - 99-49:). the
euriece tenpereture of the etetione wee betwem 22' ad
30'c. whereas the eelinity ranged between 29 cud 34%.
(‘reble 16(.
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FAMILY nacrnonmxnn

(Pl. V1.10. 11)

Post luvs has the cherecteristic soee type body
which is completely encased in bony snout with spinous
structures. The nuflsr of vertebrae are 21 .
Body quedrmgulsr in cross section. snout is blunt.
Dorsal and vmtrel margins of opetculun are produced
into stung spines. Pectozele etc enlarged.

sense (1934) described the larvae of g
_V_9_;j,§Qg team the 1-tediterreneen asters. Uchida 5 _e_;_.
(1958) studied lervee at »    e from the esters
etound Jepen. Jones (1961) described the species of
22351:}; 2- mam '05 2- $- 001?
two larvae were collected firm the Bay of Bagel (rubles
5.6) stations on-sa's -. 88’§9'E and 09'20'H - 96’00'E

where the surface  and salinity were 28.5"c
end 34.2%. respectively. They were recorded during
the math of September.

teniliee Ielistidle. Diodantidee. retreodantiaeeo
uolidee and Antennetiidee were collected from comparatively
less mate: of stetiane. In no csee. early leaves were
caught. The jmrmile or adult characters were more pre­
dominant tun the larval characters in ell eases. They
were like the miniature adults in all respects end were
essily identitieble by the eaalt characteristics.
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rxmnar -rsrnaononrxnn

(P1. V11. 3)

Post isrvs has characteristic oblong body with

sxoskslstan modified into -mnuu né}~111:o structures.
‘ms nufisr of vsreshrss is 20. ‘roach us rsprsssntsd
bytuohsskliks structures in ssch jaw. rinssrc
dsvoid of spinous rays.

an an Prsdhsn (1945. 1946. 1941) tsoordsd the
0998 Ind 111301 I669" 01 1..'.¢.'&£9.§ filo: 2- L@@
and 19% sp. tron loubsy wstsrs. Puqihs and tuna
(1954) dsscrihsd the prolsrv-I1 stsgss of {E E;
from Jspmisss asters. Uchida 3; 3;. (1958) also dos­
cribsd ths postiu.-val stages of E93 :19. from ths sass
ares. isshssruddin ma Iaysr (1962) collaotsd tho’
young mos of §_gg_g_s_£% gag from tho coastal wstsrs
of Hsdrss.

In tho Arabian sss this group contributed to 0.09%
or the total isrvss oollscssd from this sres with s
frsqumcy of occnrrsnes of 2.9% (Tablas 4.6). The
highsst mfier at 12 lsrvss pot run]. was collected from
tho station 14-am -. 73°13's. ‘rhsy occurred in almost
an months of the year. The surface t'.%rsturs of tho
stations ranged bstwssn 24.o- to 29.5"c and surface
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eellnlty hetueen 34.3 end 36.6%.. race the Bey of
Benqel no lane wee collected.

rm-111.! nxonmnmz

(P1. VII. 2)

Poetlexve has short rounded body with dilute ecutee.
Teeth tn eech Jen ere timed into single beak-llke unlt.
Regan (1916) described the larvae of at up. from
the Atlantic waters. There is no published dete on
the lervee or Dlodcntldee iron the Indian Ocean reglm.

tron the Arabian see only 5 lervee were collected
from five etetlons in the  of June. July end
loveeber (‘rubles 4. 6) . The station positions were
0O‘00'n .. 45-as-2. 15"10'N - 52'-32‘n:. l8'46'It .- no-arm,
O0'96'!i - 65'57'E, and 09'94'N - 74'40'E. The four
etetlane which recorded 4 lervee tram the Bay of Bengal
were Ol'30'fl - O9‘00'E. 04‘O2‘fl -- 39'O0'E. 14'15'll ­
81'59'E end l8'00'fl - 91'00'E. The Areblm see etatlone
recorded the surface temereture between 24.2‘ and 29.8%:
and eellnlty between 33.7 and 36.13:. . rm vnluog go:
the Bay of angel etetione were between 27.2’ to 29.2%‘:
and 33.6 md 34.5%..
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FAMILY aausrxms

(P1. vn. 4)

Latcrally comreuod body tapering mteriorly and
poetetiotly. snout is produced into a small mouth.
Scales are aodtttod into touch lpinous projections.
first dorsal 1.: represented by a single isolated large
eptne. second dorsal and end. ere equal and opposite.
Ltteratutu on the lenrae of thin grow at the Indian
Ocean region 1: not available. Uchida 35 Q. (1958)
described the post larvae of species of *    -- c
and gggj from Japanese waters.

Benetldec contributed to only 0.1% at the lervee
collected new the Arabian see. this finally we: not
recorded from: the any of Bengal. In the Arabian sea
they were collected during my to September and
December months. The surface taorature of the station:
ranged  26.9%: to 29. 3°C end eellnzltyo 34.6%.
to 36.0%.­

ruumr mum:
(91. V11. 5)

Post. lane has oblong body coveted with somewhat
flat eptncnue structures. ‘teeth are tuned into a
single unit. caudal £111 and caudal peduncle ere absent.
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shaman (1961) ttudiod the dovclopmantal stage:

ofthcoblong ocean sun £uh ;_%go£flu
consul so:-.—-2: Pacific. Published records on th­
larvaa of this fill: from the Arabian Sea and Bay of
Bengal can an lacking. The pruont. col loctionn includod
only on: poatluva tram a station in the Arabian sou
south of oquator (os-co‘:-2 - 19-10%) (Table: 4.6). ‘rho
cartoon umoraturo and salinity oi the stations taro
23%: and 34.3%. tclpoctivoly. ‘rho loan was oollcctod
in the month of January.

nuns: mramxnzmzm

(Pl. v11.1)

Poatlaxva has rounded or oblong body. Houth is

oblique in position. Body in piwontod. Gill oponinqn
are nave: baton poctonlo. Poctoralo an wry conn­
piooun. tint donal ray is separated from the nut.

Pafjannnmahhan (1951) stadium! the cuztyonic ma

early larval duvolopnont of ogggg oggggg
iron the ooutal waters of rrivaudtun. Boruloun (1951)
dealt. with the lawn of coratoid fish» of tho Dun
Expedition. from the Arabian sea only 5 poatlarvu can
collected in than hanll (‘tables 4. 6). They were from
stations l3‘03'R - 50'00'£. O4'5l'H - 19°00‘: and
l0°l3'H - 15° 39'R. ‘rho svuxinco tcqoratuxo of the
stations nnqod batman 25.2'c and 29.806. uhotou tin





T100 390
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CLUPEIDAE

BATHYLAGIDAE
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CY_CLOT_HONE­
ST-OMIATIDAE
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SCOMBRIDAE
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tabla 4 3 Kinds of lawn. total amber and frequency
ofoecutrcnootnoachv nquarntntho
Arabian BIO.

Ia.=.:¢... 3 -3« 3 '5 g
square Nos. 3 3 u 3 ‘g. 5.: 3‘J 2 §-3 : . 5&5332 (2) - - - - - - ­
331 (1) - 5/2 1/1 2/1 19/9 24/5 3/1(2) - - - 4/1 - - ­330 (1) - - - - “/3 7/1 ­(2) - -- - - 32/6 16/3 1/1329 (1) - - - - 19/5 10/5 ­(2) -V - - - 7/3 17/4 ­320 (1) -- 1/1 — - 10/1 - ­(2) - - - - 60/10 10/9 4/1032 (1) - - - - 20/1 39/2 30/2(2) - 2/1 - - 142/13 31/5 ­(4) - - - - 1/3 1/1 ­031 (1) - - - - 16/5 1/1 ­(2) - - - - 39/4 41/5 0/2(3) - 6/1 3/1 - 48/12 20/4 1/1(4) - - - - - - ­030 (1) - - - - 3/1 0/4 ­(2) - -- - - 40/7 6/2 ­(3) - - - - J/2 - ­(4) - - - - 1/1 9/2 1/1

L......._.:. ——AlI 1I I 1 1 1

ran: no. at lawn/troqucncy of occnrrcnoo.
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‘table 4 (con1:d.)

(4) - 4/: 41/4 - 51/13 11/5 ­068 (1) 4/2 2/1 - - - - ­(2) 1/1 - - - 9/3 - ­(s) -- - - - 1/1 - ­
on (1) - 1/4 91/4 14/3 41/0 39/! 21/1(3) - - o a 5/3 10/} ­(3) - 13/2 - 15/3 13/5 1/2 .­(4) - 0/2 1/‘: 03/6 40/10 2/1 «­(>66 (1) - - -- -» 24/3 1/2 ­(2) - - - - 3/2 - ­(3) - 2/1 - - 42/5 3/2 1/1(4) - - - - 23/3 - ­055 (1) - 0/2 21/: - 171/12 — ­(z) - 450/2 - — - - ­(3) 5/2 «/10 - - 48/I - ­105 (2) - - - - 1:/1 - ­103 (2) - - - - 11/2 5/1 ­102 (1) - 591/3 - 30/1 32/6 - ­(z) - 121/o - - 39/9 - ­101 (1) - 305/6 - - 18/C - ­

__:‘__—. .._ _‘_.. __‘ zg _._..._._



.;j_..4— ...__;;_._ ._...

332
331

330

329

320

032

031

030

(2)
(1)
(2)
(1)
(2)
(1)
(2)
(1)
(2)
(1)
(2)
(4)
(1)
(2)
(3)
(4)
(1)
(2)
(3)
(4)

‘flbld 4 (Contdo)
I

steninetdu

‘ other

159

Btfllliltoldii 1

- 5
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W‘ ‘
I l I I i I3 ;_ . s 31;_._. v .1 3
:1‘-1110 Hos. 2   3 '33 - -' a 8 ‘.3: 53-- ,3  :11 31  *2: =2­02! (1) 2/1 - - 1/1 - ­(2) 4/2 2/1 - 2/1 1/1 5/4(3) - 2/2 - 4/2 3/1 4/2(4) 2/1 - - 1/1 1/1 1/4068 (1) 3/1 - - - - ­(2) 3/2 - 2/1 1/1 - 1/1(3) - — - - - ­067 (1) 3/4 - 5/: 25/4 - 39/3C up 0 «II CD(3) 1/1 - - 1/: - ­(4) 9/3 - 2/1 33/! 1 5/4 43/9066 (1) - - - - - ­

(3) - - - 12/3 - 3/1
065 (1) - - - 1/1 - ­(2) - - - - - ­(3) - - 4/2 - - 1/1105 (2) - - - - - ­103 (2) 24/2 - - 1/3 - 10/3101 (1) -- - 1/1 10/: — 13/2(2) - - — - - 6/1101 (1) - - - - - ­
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1.51. ‘
I II I I IIIII I II I II I I-- is .1 3 E i'::+t3¢un 3 E E -3% 3 o

Iqunro ROI. %  «-1 ‘§ vi a3 E‘ ­1 1 M ,j____ . 9 A   2 1912 (2) -. - .. - .. ..311 (1) - - 7/: 4115/13 .. ­(2) - 3/1 - 53/3 - ­330 (1) - 1o/4 - 141/11 — .­(2) — 5/1 1/1 191/10 2/1 ­329 (1) - 10/4 2/1 91/19 - ­(1) 1/1 6/2 1/1 60/6 - h119 (1) - — - 1/1 - ­(1) - 1/1 7/4 315/13 - ­012 (1) -1/1 1/1 3/1 159/4 1o/1 ­(2) - 10/5 13/1 42.1/19 1/1 ­(4) - 1/1 - 38/2 - ­031 (1) - 1/2 -. 249/11 - 5/1(2) - 0/1 4/1 121/14 1/1 3/2(3) -» 7/2 (/2 4040/15 -- ­(4) - 1/1 1/1 55/5 1/1 ­030 (1) - 4/4 5/: 10/5 - ­(2) - 9/: 9/4 232/1o - ­(3) - - - 29/1 - .­
______ __. __ —‘ _.._.__ ..... .__ ...__‘_..._
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Tibia 4 (contd.)
II. 5 ­-5 3 1 3 §$1.... § § «» :2 .,aqnatuefloo. 35 ,. :3 ffl2. 3?; é 3 -3-- _ ———-:u1.. -- _.. 41.. 9...

029 (1) - - 6/4 129/0 1/: ­
(2) 1/1 14/6 11/5 106/16 1/1 1/1(3) - 13/4 4/3 193/15 - ­(4) 53/2 9/5 10/: 304/15 1/4 .­on (1) - - - so/I - ­(2) - 5/1 - 151/12 2/1 ­(3) - 1/1 - 24/1 .. ..on (1) 4/3 on 1/: 1160/31 4/4 1/1(2) - - - 199/s 2/1 ­0) 8/1 1/1 - :54/9 1/1 ­(4) 35/1 16/5 - sea/15 - ­066 (1) - - - 1/5 -- ­(2) - - - 11/3 - ­(3) 4/2 6/‘! — 332/11 1/1 ­(4) - - - 39/4 - ­065 (1) 5/2 - - 242/16 6/4 ­(z) - - - 1o/1 - ­(3) 2/1 20/1 - 341/21 10/: ­105 (3) - 3/1 - as/1 - ­103 (2) - 0/5 — 491/5 - ­102 (1) 7/3 2/2 - 314/12 - ­(2) .. - - 315/22 - ­101 (1) 16/3 - - 11o/2 - ..



_.._.*..._.._...__._
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TIb1C ‘ ‘cfintda’
.._...._ —_ _..... I I L

333
331

330

329

328

032

031

030

(2)
(1)
(2)
(1)
(2)
(1)
(2)
(1)
(2)
(1)
(2)
(4)

(4)

24/2

1 I I

3 3  ‘I 3 5': 57’ 2 5 5 == 2 '3.. E :. '3 *3‘. I; 3 g
I I I I I 1}; 10;:up an an 1- III  "'I I I I I I J:
I I I I I I 1}:.. - - - - 3/3 3/1I I I I I I 1}:- an -I 0 "' 1/1 "'.. .. - - - -~ 1/1.. .. .. — - 1/1 3/3an -r O "'   "'.. - - - - - 1/1
I I I I I 4}: 1/;up an «I» - "' ‘/1 "



Aga
Handcn
aquar­
Hal.

q-pw —

029 (1)
(2)
(3)
(4)

069 (1)
(2)
(3)

067 (1)
(2)
(3)
(4)

066 (1)
(2)
(3)
(4)

065 (1)
(2)
(3)

105 (2)
103 (2)
102 (1)

(2)
101 (1)
g_._. ._—_._

29/9
51/5

7/1
54/17

7/1
133/9

1/1
23/5
17/5

61/9
69/2
44/19

20/3
148/10
23/5

4/‘2

Tabla 4 manta.)

scrrlnida
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6/4

9/!

§ ficnrangidu

16/1

1/1

8/4

4/3
3/1

166/2
1/1

47/8
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8

er.-.=—:—:d.,.. § "‘ 5 g  4- 3'
Oquara Nos. '" g 3 ! § ,3}: jg. H3 :35 E 3 E 3% E3.32 (2) - - - .. . .331 (1) - - - - 9/2 2/1 ­12) - - - - -- 3/1 ­330 (1) - - - - 1?/5% - 1/1(2) - - - - 12/4 - ­329 (1) - 1/1 - - 1/1 - ­(2) O -I or an  0 ‘F.323 (1) - 1/1 - -- 1/1 -- ­(2) 0- «II 4- 4- 1- 4- ­032 (1) - - - - - - ­(2) - - 2/1 80/1 5/2 1/1 0/1(4) - -- - - - - ­031 (1) - - - -» 5/4 — ­(2) - 1/1 - 0/4 4/1 - ­(3) - - - 3/2 3/1 - ­(4) - 1/1 - -- 1/1 - ­030 (1) - -- - - - - ­(2) - - - 2/2 2/1 2/1 ­(3) - - - - - - ­
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I 1 I1I J1

£3"  3 '3 3 ~‘-2 :. 5:’’.3§g’3.°''nu 3’ "" 3 3 8 ”0 O 11g E E E z: :: 3 5M n.  ‘:3 9 '33 ‘£9
029 (1) - -- - 1/1 12/‘? - ­(2) - - - 9/5 9/5 5/2 ­(3> - - - 9/6 9/5 4/3 ­(4) -- - -. - - 22/I ..use (1) - - - - - 3/2 ­(2) - - - - 2/1 - ­(3) - - - - 3/1 - ­
057 (1) 1/! 69/6 1/1 14/3 25/3 13/5 2/1

(3) - 3/1 - - 1/1 1/1 3/1(4) 2/: 14/1 .. - 4/4 1/9 4/2056 (1) -. - - . . - .­(2) - - - - - - ­(3) - - - - 1/1 12/3 ­
065 (1) -- - 1/1 3/3 1/! 11/8 ­
105 (2) - - - - - - ­ms (2) 4/1 - - - 2/2 - ­102 (1) - 1/1 - 4/2 - 12/2 ­
101 (1) - - - - - - ­



‘table 4 (Contd.)

.10!

I5% Q a ‘I’: 3nu-sdcn 5 3 5 g .3 3 "0<l“33' 3°30 .1 T: -4 8' *6 E4%  Q :3 :2 e3 E 3 =..;' 3 §_..___ __ _ m __ __ a ______ _____ _.332 (2) - - - - - - ­331 (1) 1/1 - 7/5 2/2 - 2/1 ­(2) 1/1 - 5/2 - - 1/1 ­330 (1) 4/3 — 6/3 - — 2/1 3/2(3) 1/1 - 3/3 1/1 - 1/1 2/1329 (1) 2/2 - 3/3 1/1 - - 1/1(2) - - 1/1 - - - ­323 (1) 2/2 - 2/2 - - - 3/1(2) - - «- - - - ..032 (1) - - 1o/2 - - - ­(2) 1/1 -- 2/2 1/1 - 6/5 6/3“) as 4- 1- - 4- -It Ion (1) - - 4/2 - - - ­(2) 2/1 - 4/2 5/1 - 2/1 2/2(3) 15/1 - - 1/1 1/1 3/1 3/2(4) - - - - - 1/1 3/2030 (1) - -- 1/1 1/1 - - 2/1(2) 2/2 - «(/4 12/3 - 1: 1/1(3) - - 1/1 - - - ­(4) - - 1/1 - - - 2/1



‘rlbll 4 (cantd...)
1I 1 1 I ii I 1
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F'4' 1 3%.%¢... 3 3 1 3 ° 3 -'oquan nos. .-'3 13 ” 3 3 g«:03 3. E 3: .-=3 3 3W“; “M ,1 J M 5;) 1 J21 11 __ '5 §__'9W -_ __"g029 (1) 3/2 - 3/3 - - - 3/3(2) 2/2 - 3/1 1/1 -- 12/5 5/2(3) 3/3 - - 2/1 - 5/4 ­(4) 1/1 - - 3/1 - 55/3 9/4on (1) - - - - - - ­(2) - - - - - 3/3 ..(1) - 1/1 - - - - ­067 (1) 1/3 - 3/2 an - 17/9 11/4(2) - - 4/1 - -- 3/1 1/1‘3) '' at 9/3 1/1 "' "' "'(4) - — 14/5 37/3 - 1/1 2/1on (1) - - - - - 1/1 ­(2) - - - - - 1/1 1/1(3) 1/1 - 9/: 42/2 30/1 — ­(4) - - - .. - - ..ass (1) 1/1 - - - - 11/4 1/3(2) 1/1 - - - - 12/1 5/2(3) 1/1 - 9/3 - - 11/13 2/1105 (2) - - 3/1 .. — 6/1 ­103 (2) - - .. .. .. 15/2 1/1192 (1) 1/1 1/1 10/: — - 1/1 3/2(2) - - 4/1 4/1 - 1/1 60/41101 (1) - - - - - 92/9 234/9
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Tabla 4 (Contdg)

I :0, é
fig-u’aun .1: § 3 3Oman nos. E i g i :3-- - _   -__r‘~'5: _-2;: E332 (2) - -- - - ­331 (1) 2/2 - - - ­(2) - - - - ­330 (1) 1/1 - - - ­(2) - - -- -- ­329 (1) - - - - 1/1(2) - - - - ­323 (1) 2/2 an an 1/1 ­(2) - - - - ­032 (1) - —- - - ­(2) 1/1 - 2/1 - 4/1(4) 1/1 — - - ­031 (1) 5/1 - - - #­12) 1/1 1- -- 10/1 ­(3) 1/1 - - 1/1 ­(C) - - - - ­030 (1) - - - - ­(2) - - - - ­(3) - - - - ­
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‘£31310 4 (Cwtdo)

3 5Osquirt 3 3nos.  % E E :341-3 2- - __t:2 -..- "3 -2 _ E3­029 (1) - - - " "'(2) - - - '- "(3) 4/4 - "’ "' "’(4) 42/0 -' " "' "'068 (1) 3/1 - "' "" "'(2) 2/1 - * "' "’(3) 1/1 - " ' "'on (1) 4/3 - * 17/‘ "(2) - - - " "(3) 2/1 - "' " "'(4) 3/3 - - 1°/1 "ass (1) - - " " ""(2) - - - - '(3) 5/1 - " "' "'(4) - - - - "ass (1) 5/2 - " " "’(2) - - - ' "'(3) s/2 - -' "' "ms (2) - - -' "' "193 (2) 3/2 - - - "102 (1) 2/1 - -' "' "‘(2) 4/2 - - - "
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‘tabla 4 (Contd.)
ll1I Dt l I1I L I FI I !

5
(an‘IIaliltidu 11 4H I 11 H I332 (2) - - - - - - - ­331 (1) - - 1/1 3/1 - - - ­(2) - - - - - - - ­110 (1) - - - 1/1 - - - ­(2) - - - - - 1/1 - ­329 (1) - 1/1 - - - - - ­(2) - - - - - - - 1/1323 (1) - 1/1 - - - - - ­(2) - 1/1 - - - - - ­032 (1) - 4/1 — - - - 1/1 ­(2) - - - 1/1 - - - ­(4) - - - - - - - ­031 (1) - - - - - - - ­(2) - 4/2 - - - - - ­(3) - - - 1/1 - - - ­(4) - - - - - - - ­oao (1) - - - 1/1 - - - ­(2) - - - - - -» 1/1 ­(3) — - - - - - - ­



'rCb1C  )
I LlatHI .__¢...__.1-. _.—___.
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IA 3 10$ -3: -1fl%ecn 3 3 3 T3 -8 &
-«-=-~=-- 3 =2 *3 § § § 3.3. 31 --I  I :3i &_§a_‘:.-L3 133233 :13 2029 (1) - - - -Iv - - - ­(2) - 1/1 - 1/1 1/1 - - ­(3) - 7/3 1/! 3/3 - - - ­(4) - 5/2 - - as 2/2 - ­oca m - an - 1/1 - - .. ..(2) -> - - - - - - ­(3) - - - - - - - ­067 (1) - I/3 - 2/2 - 2/2 - ­(2) - -~ - - 1/1 - - ­(3) -- -- 1/1 -- - -» - ­(6) - 1/1 - - -- - - ­066 (1) - - - 1/1 - - - ­(2) - - - - - - - ­(3) -D 0- 1/1 In 0 1/I - ­(G) - 1/1 -- 13/1 - - - ­065 (1) - 3/2 - - - - - ­(2) - - -v - 3/3 - - ­(3) -» 1/1 - 1/1 -- - — ­IO5 (3) - 1/1 - -~ - - - ­103 (1) .. an - 1/1 - -- - ­102 (1) - - 4- 1/1 - 1/1 - ­(2) - - - - - - - ­101 (1) - - - - - - - ­



at oocurmneotn
aayotnagnl.

‘table 5 3 Kinds of larvae. total main: and trcqunncyoqunntueho

2‘

each 5‘

173

u all I
327 (1) - - - - 10/5 31/2 5/1(2) - - 1/2 -. 11/11 6/3 1/1326 (1) - - ’- -. 111/to 3/1 2/1(2) - - - - 00/5 1/2 ­020 m - - — - 12/3 1/1 ­m - -. — - some «/5 .­(3) - - - 7/2 54/5% 3/1 ­(4) - - 11/2 - 41/7 6/1 ­011 (1) - - - .. 235/! 1/1 ­(2) - 3/1 - - 1/1 - ­(3) - on 1/2 - 10/10 1/1 ­(4) - 37/1 1/1 - 120/10 25/5 2/1026 (1) - - - - - - ­
064 (1) 1/1 15/: on 15/: 399/23 1;/4 4/4(3) - - - 1/1 :29/1: 5/2 1/1(3) - - - 1/1 cu/no - ­64) 10/1 1/1 5/1 11/: 325/35 - ­053 (1) - - - -. 447/30 3/: ­(2) - - - - 48/0 3/3 ­ta) - 1/1 - - 229/14 1/1 6/4(4) - - - - 2/1 - ­100 (2) - - - - 1/1 - ­oss (1) - - - - 12/1 - ­

_... _.._.____

rota). no. of luvu/ztoqucncy of occurrence.
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‘table 5 (contdd_.. _.¢.._.._ -11, J.
§i""-“=="-o--  (3 5 :23 1

g era: 3 .....3. 3:: = g.1- 1 _ 9_______,{1 A _ 11;) _a:=.;_; §.s227 (1) 2/2 - - «- - 1/2(2) - 0/3 - - - 5/3124 (1) 2/2 22/: - - - 16/2(2) - - - - - 31/4on (1) 1/1 - - - - ­(2) 1/1 22/: - - 1/I 23/5(3) - - - - - 9/3(4) - - - - - 6/I027 (1) 45/5 11/3 - - - 13/3(2) - - - - - ­(3) 7/2 - - 4/1 - 13/4(4) 20/4 - - - - 4/3024 (1) - - - - - ­on (1) 2/3 - - - - 27/B-In an "’ " "' ‘/1(3) - - - 1/1 - 3/2(4) 2/1 - 1/1 1/1 1/1 16/'7as: (1) - 4/2 - 1/1 1/1 6/3(2) - - - - - ­(3) - - - - - 4/1(4) - - - - - ­100 (2) - - - - - 1/1099 (1) - - - - - ­
j4_..._: __ 4. _.— _:___



Tlbll 5 Ccontd.)
A¢———— 4———A—-— _—.... _.___.___...
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_.— . ——v —.._ _¢ —..—.. -'- 5 -'~ .-S .%-“mm .§ -*3 3 ii -3‘;square ties. as E... O A 0_.. _ :  J‘: __. - .5? - 2.5  5.“ .5.:*.
321 (1) - 9/: 2/1 121/4 1/: .­(3) - 9/6 1/1 160/12 - ­326 (1) -» 17/2 - 100/S 1/1 2/2(2) - 0/4 - 102/5 %- ­033 (1) - 15/3 - 47/S - ­(2) -- 4/4 - 206/11 1/1 ­(3) -v - - 199/6 - 1/1(4) - 1/1 - 70/6 1/1 3/2027 (1) - 6/4 1/1 02/! - ­(2) 1/1 - -- 14/I. - ­(3) 1/1 15/1 1/1 143/19 9/5 4/1(4) 3/? 14/5 3/3 388/10 5/4 1/1025 (1) . - . 2/1 .. ..
064 (1) 2/1 3/3 2/1 G66/23 10/6 4/1(2) 1/1 1/1 1/1 259/16 2/2 ­C3} - 6/4 2/1 264/1’ ‘/3 ­
063 (1) 1/1 10/7 5/1 3%/36 10/7 1/1(2) 6/3 4/1 — 69/13 19/1 1/1(3) - - - 166/13 5/3 ­
100 (2) 5/1 - - 116/3 3/1 -'
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Table 5 (Canada)

3

see... * 5 § :»1 3 2 3 2-gm. ..... 5 g 3 g Q 93 5 fig‘.n 2. :. :5 E E : 2—- «A~ -3- _~ -- ....W........3L.
327 (1) 2/2 - - - - - - ­(2) 2/2 - - - - - .­326 (1) 110/: - - - 1/1 3/1 ..(2) 1/1 - - - - - ­028 (1) - - - - - - - ­(2) 3/3 - - - - - - ­(3) 7/2 - - - - - 1/1 3/1(4) 2/1 1/1 - - - -' - -'02? (1) -- - - - - - 1/1 1/1(2) 4/‘! - - - - - - 16/1(3) - - - - - , - 65/5 31/2

(40) 106/16 2/1 - S/2 - - 32/7 11/502‘ (1) 7/1 - - - - an - 1/1064 (1) 54/12 1/1 - - - - 19/4 6/3(2) 50/5 - - - - - 2/1 3/2(3) 02/15 - - - - - 4/: 11/5(4) 101/21 - - - - - - 14/4
063 (1) 53/6 1/1 3/1 1/1 - 3/! 26/9 00/3(2) 3/3 1/1 - 1/1 - 1/1 2/! 17/4(3) 96/11 - - 1/1 - — - 1o/9(4) - - - - - - - ­100 (2) 170/3 - - 7/1 an - - 12/099 (1) 10/1 av - - - - - ­
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8$5.... 5 " 3 5 'lqtnro nos. -1 § «-0 § 3 EE § 5 Q 1: ..327 (1) - - - - - ­<2: - - - - - 2/:as m - - - - - ­<-2) -. - 1/1 - - ­on m - - - - - ­‘2) 4- 1- at ‘/1 O 0(3) - 6/3 - 4/3 - 7/3(4) - - - 1/1 8/3 1/1027 (1) - - - — 1/1 ­m - - - - 1/1 ­(3) 3/1 5/1 - 11/2 13/3 ­cu 1/1 3/: - us 3/: 9/4026 (1) - - - - - ­064 (1) - - - 13/‘ 3/3 6/3(2) - - - 3/2 1/1 ­m - - - 1/4 1/1 3/:(4) - - - 35/9 4/4 50/11on (1) - - - - 12/7 12/7(2: - - — m an an(3) - - - 21/5 - 6/3to -. - - - - ­100 (2) 1/1 -» 2/1 1/1 1/1 1/1099 m - - — - - ­
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1 l I3  ,«.=..%.... 5 5-. i Q % 3 5
aqua won. 3  is -33 -4 3­: 5 3 .1 3 8:.1 H o_ 9 5 J =3 0 9'!
321 (1) - - - - -. - 1/1 ­m - - - 3/2 - - - ­326 (1) - - - - - - -» ­(2) - - - - - - 1/1 3/2oz: (1) - - - 2/1 - - - ­(2) - 1/I - 2/: 4/1 - 1/1 1/1(3) - 2/1 - ‘I/2 20/3 - 1/1 ­(4) - - - 1/1 - - - ­027 (1) 2/1 - - 4/3 - - - ­(2) - - - 1/1 - - 1:/1 30/1(3) - 4/2 - 3/2 - - 5/: 15/2(4) 4/1 - - 7/4 19/4 - 25/7 63/0and (1) - - - - - - 1/1 ­064 (1) 3/1 - - 3/5 2/1 - 15/15 4/3(2) - —- - 19/3 - - 1/1 ­(3) In 4- 1/1 ‘/2 II - 2/2 3/2(4) - 1/1 - :3/5 1/3 1/1 an 14/:
063 (1) - 2/2 - 20/10 6/6 2/1 13/5 20/10(2) - 1/1 - 12/4 1/1 - 23/3 9/5(3) - - - 3/2 - - 0/: 11/2(4) - - - - - -- - ­100 (2) - - - - 3/1 - 0/2 5/2099 (1) - - - - - - 11/1 ­

I
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”N.;.¢... E g  3 3squat. loo. 3 E5 3 E "A -:3 1 6:: W; E - 3‘321 (1) - 1" "' "" "'(2) - - - - ­325 (1) - - 1/1 - "(2) - - - - 'can (1) - - - " "'(1) 1/1 - - " "(3) - - 1/3 " ‘(4) - - - - 'oz‘! (1) - - -' “/3 "(2) 11/1 - - - "(3) 1/1 - ' "’ "(4) 22/! In - - "on (1) - - - " "on (1) - - - 1/‘ "(1) - - - - "(1) - - 5/1 1/3 "(4) - - 1/1 5/1 "'on (1) - - - " "(1) - - - - ­(1) - - - - '(4) - - - - "mo (2) - - - -' "on (1) - - - " "’
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‘table? 1Avu'aqtnt&cro£ can ofthcnotocoaa
11:11:00 at 21:11 lavas pot haul duringdutctlnt months in the Arabian sea.
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5;c§v- 1” M V W M W mm M H“J "I H A II J 17 R 3 O 3 D
nngxunuu 4 1 4 2 22 2 112 4 - 1 119
c1upa-14» - 1 2 - - - - - - - - 2

11 1 0 6 4 2 1 14 11 6 12 2
- - 12 4* 4 4 4 s 2 1 c1 2 2 2 2 2 2 - - 3 1
2 2 2 1 - 2 1 1 2 1 1 2
- - 2 1 1 - 2 2 1 - - ­

12 12 17 21 1s 21 25 as 2 1o 16 21
- - 1 -» 5 s 2 2 - 1 1e .­
12 2 1 2 5 2 - - - 1 1
1 1 7 2 2 2 2 15 a 22 2 2
1 1 2 2 2 1 2 2 - 1 c 2
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rabloashvcr ntubcrofnmnoftluaorocamnn
11:11 on at £1311 larva pot haul duringdtttcrut  in the Bay of Bengal.

_...__.._..__ ..4__._ __. _..._ —-L-—rv—r .——V—— —.r- —— .,_. —— -r—~—— ——vGama  mm47 I H A H J J A 3 0 II D
Rnqrlnndau - - 1 2o 1 11 1 17 4 -. - ­
cmpcmu - - - 1 - 1 1o - - - - ­
°$ . 11 21 1o 11 11 21 21 11 11 11 14 12
cyclothano 1 4 1 9 1 - 14 4 11 2 2
aw-111-.11-o — 4 1 1 4 2 2 1 1 1 1
2121149111. 2 1 1 4 2 1 1 2 4 1 1
8eopo1u'¢1dno - - 1 1 1 - 1 1 2 ­
Iyceephldu 12 24 11 11 11 11 19 11 1 11 22 11
synoacauaa 1 - 1 s - 1 -. - 2 - - 1
11191111121:-u 1 1 2 2 4 2 2 2 2 - 1 1
as-q-e-21211.4 1 14 4 1 2 4 1 1 2 1 - 1
Plcurmcculonu 2 2 2 2 14 1 1 1 1 2 - ­
4.‘.-_ 4._ __._____. ._.__ ..4..a. _..._.._A.. .4_g__‘—.:—-—w¢_ ,,___.._ _... —_-»~— - —--­
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eellnlty rage wee 34.6%. - 35.9%.. The records of
larvae were during February, March and August.

4.3.  ' ‘ ‘

Ilunerlcel ebundence indicating density in e
statistical Hey ranged from O to 1600 per heal. The
neatlnne uueber of lervee collected per haul from the
whole of Arabian see eaomted to 1600 from e etetlon oft

xerale coast. l1'00'N - 7033's in the month of July.
Iran the may or Bengal the highest record was 441 lervee
per heal trm e station. l3'03'Il - Bl"08'E. during April.
In the Arabian Sea. ileh larvae were present in 95.6%
of the 573 eenplee collected accounting for e total nueber
of -as-'>#31.994 (‘table 9) . The average numer of
larvae recorded per haul from this region was 56. The
Bey of Bagel represuated by 362 etetloue hed 96.7%
poeltlve heule (‘table 9). A total of 21.492 larvae were
collected end the evereqe m@er of larvae per heal wee
59 lndlcetlng e nerglnel increase in percentege over
that of Arabian Sea. The percentage of stations uhlch
recorded up to 20 lervee per haul 1: the Areblm see wee
26.2 and in Bey of aenga1'19.o. Lervee between 20 and
100 per haul were recorded in 59.5% of the etetlonu
ln Arehlen see and 65.535 in ney of Bengel. Slullerly
stations with more tum 100 lervee per haul in the



190

88» man

an «.3 «$3 his «.8 «on final uo Pa

3 9.3 8.3 via «JO 2.» :8 .8384 icon

8 1.3 3:. 2.8 «.2. 2.. 18] no .8­

3 a... noun can flan 3 non Sin: .2-<...uo..

3 n... 33 «.8 ads F «anal no In

8 1.3 88¢ ...I 1:. Sn :5 I292 .nou...8..

3 a... 88 «.3 can 2. «can! no nun

3 ...n 83 can 2.8 3 -3 3384 .uoo...u..8

3 9: 83 .3: «.3 8 13... no bin

3 «35 min u.2. can can I134 .315:





I00
I

80

70

50

4C’

Number per haul

I. I-‘I. .  .    .. -.-.  _\......-'-1..
-1"-. .'~'-._~._-_‘-.'-7 °.;:‘_-._.1'c.‘o.V.'-;-'99.‘ '.-j._'-E

Fig. 2|



191

Arehien see tens to 14.3%. uhereee in any of Bengal
to 15.55.

The nautical dete obteined were plotted on e Isp
end oontoured to give e generel picture oi the qeoorephicel
pettern of distribution end ebundence. The nape showed
several ereee of high tish lervel population ee well ee
places where they were Iediun. low or even totally
absent (Fig. 21). The highest range of density (shove
loo lervee per heal) in the distribution of lervee was
loceted in the central pert of Red see. Gulf of Aden end
eloag the Arrioan ooeet. north of Kenya extending north
elong the Arebien ooaet in the veetern half of the Arebien
see. In the eastern half. this grade of density wee
noticed es  patches in areas north of Kutch. oi!
nehereehtre meet. Malabar ooaet. the Wedge Bank. can
of runner and west of 5:1 Lance coeet extending up to
equator. The density of ‘$1 - 100 also covered e einiler
eree edjeoent to high density erees. in addition to three
large petchea elong the equatorial Indian Ocean. The
offshore end oceanic ereee such as central Arabian see

end the equetoriel regions were represented by the
third range or 26 - 50 lervee. Areas of very low
densities (1-25 lervee) were noticed in the central
part of Arabian see as three patches in the equatorial
region. In the Bay of Bengal the highest density of



1.92

above we occurred along the western half at the any

parallel to the coat eancluding pert or Anfltre cont.
extending right up to the centre of northern Bey. eoutho
eaet at Andenen-V-liicober Islands end etreit of Helecee.

The next rage of 50- looveenotieed in every wider
eree covering the northern part of the Bay edjecent
to the higheet dmeity ereee excluding the central pert.
The rn pert at the any of Bengal eleo represented
thiegredebyteohigpetcheeextddingnptothe
equetorial eone. The lowest grade of 1 - 25 wee noticed
otfiumedoeetendcmtrelpertofeouthenlley.

The everege number of fish lervee who estimated end
plotted tor each five degree equeree. moved :1 clear
picture at their latitudinal end longitudinal pattern
of distribution. The longitudinal variation is shown
in Fig. 22. In the Arabian Bee elong the 393 to ONE
lalgitude. fileonlyhanlnedefrneev equereinthe
Redseeereehetveen 20%! - 25*! recorded 12: lervee.

The area between «-3 and 45'! longitude repreemted
hytour 5' squares. tvotrannedseeendoneeech true
ecuthern Emilie and Kenye coeete had 13 lervee an en
everege. similer values obtained’ tor erees between
43*: and 50-3. 5002 and 55-3 and 5503 um Io-3 were

52. 55 end 04 respectively. These high values were
obtained due to the occurrence of higher densities of
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£:I.eh larvae la the ottehore uatare of Arable and soneelle.
fleteem ‘(PE and 693 the average name: or larvae obtained
was 43 hecmee of the very low larval deneltlee in the
central and eouthern Arabian Sea (12. 15) deeplte the
higher value (112) at the northern region. Between
65's and 10'R. 10-: and 75': and 75°: and 80's the
average mfiere of larvae obtained were 46. on and 47
respectively eventhough two 5' equates along lO'Il to 15'”
had average values as high ea 114 and 116.

hztheaayot Bengelhetveenthe8o'EmdBS° none
of longitude the valauee were higher off 1-an man. with
105 larvae per 5' equere whereas  average manner at
larvae tor thle sane tree 66. The one between 05':
and 90-2 had the average number of 14 larvae eveuthough
the northermnoet 5' equate south of Heat nangal recorded
194 larvae. Beaten: latitudes 90's md 95'E the average
numer of larvae recorded was 56. although the 5' square
south of fleet Bengal had 85 larvae. elnoe the central
and southern part had lower values. The average number
of larvae collected from the cone of 95's to zoo-2
longitude was 8? lneplte of the 211 lervaenceded from
the only haul from a 5' equate west of Sumatra.

The latitudinal distribution of flat: larvae plotted
at intervals of 5' none in the Arabian sea (Flo. 23)
recorded a average nfier of 98 larvae between the



no. as. attitudinal diutnhuuen o! nth luvnLII the Anna lot and lay at local.
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250a -- 20%! ieriende. evenrhough 5' equares in the Red

sea and the northern Arabian coast gave average newer:
of 121 ad 130 respectively. Latitudes between 2003
and 15%: recorded an average number of 57 larvae the

eaxiemu newer noticed being 113 per 5‘ square. off
the northern Arabian coaet. uhich showed a decreasing
trend towards the eeetern and western eidee. Along 15'!
to 10's latitude: the average number of larvae nae ‘M.
whereas the lowest value or 12 larvae per 5‘ equare was
recorded in the centre of the Arabia see. which increaaed
to 116 towards the eastern eide. llereeon 10%! and 5'!

latitudes the average mafia: of larvae per 5' equere
ranged (roll 20 to 65 free weer to east. with the eininn
under in the central Arabian sea. the average number
for the entire lone being 41. Between 5'5! and 0' leci­
tedee the average enfier or larvae per 5' equare ehoeed
a very wide range iron 15 m the south central Arabian
see to 69 in the adjacent 5‘ equere west at thia. ‘Brie
acne recorded an «average value of 48. In the regim
between 0' and 5'8 letitndee the average nwer of larvae
recorded was 62. The 5' equare values in this cone
varied between 11 (Kenya coast.) and 13 (beeeaen 70-:
end 75's) .
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lnthenayetnengalaz averagenfierof 140
larvae was recorded tackle the race of 25''! re 20'!
latitudes (E19. 23). the 20% to 15's latitude acne
elao had considerably hlduer number of larvae (58 to 95)
watt: an average oi 75. Along the 15'}: to 10%: laeltudee
the hiqhfilt mrwer of 105 larvae per 5' equare occurred
eeet oi ‘renal mean. and the lauaet value of 38 larbae
per 5' equara wear of Ihallend. the average value in
thle sane being 51. In the area been-n mm and son.
the average newer at larvae obtained was 54. tree this
stone. the lowest value of 36 larvae per 5' equare was
recorded la the central Bay of Bengal. but the areae
east of srl Lenka and west of Haleyela had values or
64 and 68 reepecuvely. Between 5'3 and equator the
average umber of larvae recorded wee 83. But the hlwueet
value of 211 larvae recorded from a elngle haul in the
5* equare west. of Sumatra. gradually decreaeed to 31 la
the 5' equare eouthueet of 3:: Lake. The area annals
of equator up to 5'8 latitude shaved values of 23 and
61 larvae per 5' equara varying from east. to neat. the
average value for the entire cone being 44. The
etattau which recorded more than 200 larvae per haul
are lleted in Tables 14 and 15. There were only 19
each etatlane la the Arabian sea and 15 in the Bay of
Bengal. Out. at theee 13 each were true night hauls.
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Based on the aeaeonal regime of currents. the data in
raepeot of Arabian Sea and Bay of Bengal ware eplit m
into 4 periods (Gallagher. 1966) aaeely southwest eoneoal.
llorthaaat nonaoon and two transitional period: of tall
and wring. The patterns of noneoonal dietribution in
term: of amen of abundance were found to he ditfarant
from that of the general distribution.
and Bay of Bengal recorded the

during the southueet aoaeoa: period and the lowest in

The Arabian sea

higheet umber of larvae

the transition period that followed.

‘e‘e '7 _.  .. "

or the 366 eanplee collected during the Boythvllat
eooeoou period. 279 (73.3%) were from the Arabian sea.

Larval aunaanoe atring this period is ehovn in rig. 24.
and ‘table 4. 95.5% of these eawlee had fieh larvae
anounting to a total huwer oi 17.222 with an average
n&er of 64 larvae par haul. During this season. the
ueetern part of Arabian sea ezdxibited very high deneitiae
( > 100/haul) of fieh larvae.
of numerical abmdmoe iron the Arabian Sea ware aleo

during this eeaaon.

majority of the records

The high density areas were not
continuous ae eaen in the ganaral dietribution. Along
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the eastern halt of the Arabian see they were all broken

up as large patches confined to coastal and offshore
sraarasinthosiddleotfledsea, nortlzemandoentrel
part of Arabian coast and northern and southern Somali
coast. Along the eastern half the high density areas
were widely scatterad in such Inaller patterns. on the
coasts of Gujarat. Maharashtra, Kerala and south of
the earthen: tip of India peninsula. similar high
density patches were also noticed at thrae pluss along
the equatorial sane. ‘mo fled soa patch recorded 121
larvae per haul. The scrim: nulmer of larvae recorded
from the northern Arabian coast was 472. while that of

central Arabian coast being 192 per haul (‘table 15) .
The northern and southern sonali coast raoordad saxiun

numbers of 291 and 391 larvae per haul raepcotively.
The marina number oi larvae reoordod from coasts of

Ga) arat. Maharashtra. Kerala and south of south India
were 149. 194. 1600 and 113 per haul respectively. The
three Mm density equatorial patches recorded 274. 132
and 135 larvae per haul respectively. The next range
of density of 51 to 100 larvae par haul was distributed
as large patchss along the Arabian and swell coasts and
otfshore areas of vestilndian coast. Areas of density.
1 -- 50 larvae per haul were widely distributed occupying
the entire oceanic rngims. A total nuance of larvae
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eaeaotleedatateuetatloaalntheoaatralpartof
the A3Ib1III 3CIe

During the southeast uonaooa period the 96 aamlee
collected lree Bay of Bengal accounted for ‘only 26.3%
of the total saline (‘table 9). ha and: the total nfler
of larvae collected from Hey to et nae oenalderahly
leea (6306). still the average numer of larvae per heel
worked out to be 66. a ellghtly higher value than that
of Arabian sea. however exhibiting a unltore mnerlcal
abundancelnthenayotflenqal andarahlmseadurlng
the southwest monsoon period. The hlqheet danalty race
of larvae of greater than 100 oheerved parallel to the
coast in the general dletrlhetlon. disappeared. ‘the
higher danelty of larvae noticed at the head of the Bay
was sound stretched aeroea battled: the «acute of orlaaa

and Berna (R19. 24). Title large band extended along
20’R latitude in the northem heath. Another area :3:
concentration of larvae at the northeast coast of an
Lmhaeaa retalnedlnthleeeaeoa. Thlapatelxhadthe
hlgheet mfier of 116 larvae per haul. In addition 7
dlaoontlauoue patches were noticed in the weetern and
aootheaatern Bay. The highest records of larvae tree
the three eastern oftahore patdaee were 236. 126. and
106 per haul. The 2 patches along the aouthueatem
realm of Andaman-Hloobar lalanda had 100 and ll! larvae
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aaohporhml andthcpatcholongthouaatooutof
llalayaia had l63 pot haul and the single patch along
the equatorial raglan had a otcatim oz 206 laxvno
pox haul. ‘rho out loin: grads in density ot lawn of
51 to too was notiood at oonsiaonbly vast axon close
to higher annuity area. at the northom. control and
aouthozn togiona of the Bay. ‘rho not of the axons wan
rapnaontod by low: grade at i -- so larva: par haul.
Pour oceanic stations in the Bay of Bengal did not turn
any tiah larvae.

out of tho 125 axles oolleotad during this period.
41 were (37.6%) from the Arabian sea. of which (5 angle:
(95.4%) had fish laxvao (‘table 9). During this period
thacovongoot thioarcavaovoxy inadoquato. on than
was no collection from a major  of tho custom
Arabian sac. A total of 1.985 larvae/wara collected
giving an avarago o: 42 pa: haul. this indicatod a

cooaidorabl+ocroau in tho abundmco of larva towards
the clone of the soothwoot moooon pound. ‘the highest
dmaity of larvae ( >100/haul) VII continua to 3 anall
patchoa (Fig. 25). one at tho northern tip of Somalia
and the othora at tho coastal and offshore regions of
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Pehieten. The higheet records of lervee tree theee
ereee were 106. 175 and 164 reepectively. The eree
eoutheeet of 5:1 Lenlce recorded the highest velue of
164 lervee per heul. The next density range (51 - too)
also had In reetricted dietrihution in the centrel Arebien
coaet. eouthueet of sri Lenka and at 55's between equator
end 5'8. The low density (1 - 50) ereee were noticed
et ell other stations wherever collections were made.

Lervee were found to be totally ebeent only in two
collection.

In the Bey of eel during thin treneition period
there were ‘II collectione representing 62.4! or the
eemlee with en average humor of so lervee per haul.
the total nuwer of lervae collected being 3.928 (reble 9).
During thin period the eemling eel confined eeinly
to the eouthn-eeetern end equatorial region of Bey of
Bengel. leeving the reet of the Bey uncovered. the
highest deneity or > 100 lervee per haul wee confined
to eeetern heir of the Bey between equator ad 15% let.
ee e long bud. ‘three eieiler high deneity petaee
of lervee ieoleted elong the 90°: longitude were eleo
noticed in thie region. The highest value of 335 lereee
per heul wee recorded from the eree eeet or Andaman­

llicober Ielende. The duality of lervee hetveul 51 md
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zoo per haul was noticed et several places cloee to
the above high dmeity regione and along the equetoriel
lone between 80'R end 993. The low density of i - 50
larvae per heal were found ecettered at several ereee.
The total ebeence or lervee was obeerved in nine eenplee.

01 the total homer of 287 eeeples collected during
this eeeeon. 210 (73.2!) were from the Arabian See of
which 94.7% hed tieh lervee (Tehle 9). The mfier of
lervee recorded from these exlee emuhted to 10. t9!
giving en everege number of so larvae per henl. Thie
indicated 4: tell in the overload end general ebundace
inthehrebiam sea. es%eredwith thelootheeetnoneoon
period. High density of lervee ( > 100/hl) were confined
to the petchee noticed along the coeste of Kenya. eonthern
end northarn Somalia.  central no northern
Arebie. otf Pehieten. nearehore end ottehore voters of
xerale coeet. eouth of Indian peninsula and in the eque­
toriel eons (rig. 26). 159 lervee per heal were
collected tuna e station et the northern tip or sollelie.
The Arabian coast hed e very high nunericel abundance
of lexvee (623 per haul) at the northern end. uhereee
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the southern region recorded only 355. The offshore
wetere of Pakistan had 204 lervee per heul. from the
lleleher coeet the highest record was ll? larvee. end
the west coaet of 8:1 Lenka had 144 lervee per heal.
The lervee recorded iron the three etetione along the
equatorial none were 114. 173 end 153 per haul reepe­
ctively. The next range of 51 - mo larvae per heal
wee dietrihuted cloeer to the eeme localities. but
extending to wider ereee. At the northern pert of the
Arabian flee e wider petch of this range -wee loceted.
The lovdmeityereu of l - so lerveeperhual were
found widely ecettored. ll eeqplee collected from this
region did not record my fish lervee.

During lortheeet monsoon season. 17 emleo were
collected iron the Bey of aeugel representing 26.3% of
the total which recorded 4.104 lervee. The everege number
ot lervee collected from this region one 53. which ehoved
e alight increeee in  value over that of Arehien see.
this eleo indicate: e fell in numerical ebmdance tron
that of Southwest noneoon period. The higher concentra­
tions of lervee noticed at the eoutheeetern part of
the Bey during the trmeitian period were reduced to
the neat lower grade. shifting the hid! density patches
to the western hell of the Bay parallel to the coast.
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Thaeantralpart ofthalayuaa alao toundtoba mada­
quataly aamlad. me higher danalty of > zoo larvaa
par haul was nalnly ohaarvad aa patchaa in tha orlahora
vatata of Anfinra Pradash and orlaaa. 342 larvaa par
haul uaa racordad tron a enaatal atatlon off Andhra

Pradaah. ‘rho danalty ranga of 51 -- 100 larvaa par haul
Ital obaorvad lntanllxad with tho tugboat tango on the
uaatarn alda parallal to that court. and at 2 placaa along
the 05°: and 3 places along 908 longltudna. ‘Ina lowest
qrada of l - so larvaa par haul uaa racordad at 2 raglona
along coastal Andhra Pradaah. orlaaa anci aavaral plan
at tho aoutharn part. of tha lay. only 3 aaqnlaa collacead
from thla raglan ware davnld or flab larval.

‘Ova .'   ..A.. _..f‘;..  _..‘.’

During tho aaeond eranuuon parlod 151 unpu­
ware aollactad of which 29.336 (46 aauplaa) warn from
Arabian sea. run larvae were found to be praaant 13
93.436 of em aaaplas amounting to a total number of 2293
larvae. which ahouad an avaraga of so larvae par haul
(Tabla 9). ‘Ina hlqhaat danalty of larvaa ( > zoo/n1)
was noticed at two placea in tha uhola of Arduan saa.
anal Ln hatuaen the Arabian coat and northern tlp of
sanallcoaatlnthaenltathdan. andrhaorharlntha
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Guests). ma ottshore etess oi Kersls (fig. 21). the
maximum number of lease tecorded per hml true this
pstch was 404 uheress the hen]. from the torus: patch
recorded only 199. The next rsnge ot density (51 - 100)»
sleo had e restricted disttihution in 3 patches along ’
§7'E lmqitnds between 5'5 end l5'fl, snd another one
of! Goa. in addition to the edjecent erees oi the hid:
density tegion west of Kerels. Here seem the distri­
bution shady hed limitations owing to the lesser mute:
of collections during this period. ‘the low density
cat 1 - so lervse occurred on Gujarat end st s few
stations slang the SP8 - 61°: and 15-3 longitudes.
rotel ehsence of leaves was noticed only in three ststions
betueo 15's and 20%! lstitudee.

In the Isy of lengel ill esmles (70.7% of the
total) wen collected during this period contributed
to s totel of 7154 lsrvee (‘rsble 9). of these 111
eagles. 99.0% bed fish lures giving sneverege of 64
lanes per haul. This indicated e numerical shundence
in the Bay of Bengel in contrast to the Arabian sea.
High density of larvae ( > ioo pet heal) use confined
to coaetsl. offshore and ocesnio petches (fig. 27).
The sress include north of sri banks extending to coestel
‘rail Redo. east of Andhre Ptedesh excluding part of the
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oosstsl ans. south or wast nmgsl. nortrnnst and south
of Aadrioobsr Islands. or all than places tho
highest record of «Hi lsrvss par haul was from north of
Sri banks. follovod by 345 larvae from south of Host
Bengal and 270 from of: Ancmrs coast. The out rungs or
the annuity Si - 100 oxtsndsd over vast srsss excluding
nsjor port of the Imtral and south Bay of Bengal. in

addition to tire podutslot law dsnsity suns slang the
custom and western parts. The loss number or lsrvss
inthssouthsrnasynsybssttrihutodtothslscltot
sulticisnt number of collections in that true. ‘rho
Cross of low dsnsity of larvae (1 - 50) vars notiosd
south or equator. and off Orisss. Thailand and control
part of northern Bay. ‘rho absence of larvae was noticed
only in one collsotion.

ngursflshowsthstotslnumsrot lsrns
collected during the  1960-1965. distributed auth­
vise in the Arabian ass and Boy of Bengal. ‘rho pattern
of distribution and abundance of lsrvas in the Arabian

sea shousd grout fluctuations «ring the dirfsrsnt
smooths of the year. ‘rho average number of larvae por
haul during January was 56. which in the men of February
items: 46. ‘thorn was A slight increase to 49 and 4'!
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in the nueber or larvae during Heron-April nonthe
respectively. ester which it one reduoed to the einiene
or 39 in Hey. The month of June reqietered e eteep
rise in the nnenoer of lervee (10) reaching the easiest:
or 114 in July. During August-septeuber. the number
euddenly dmpped to SI and 42 reepectively. In October
more or lees the eene value (41) persisted which again
allot up to 61 in Iloveder following a decline to 39 in
Deeeder. ‘time in the Arabian Sea of ell the nnnthe
Hey end Deoewer recorded considerable tell in newer
of lezeee. The period: of high ehundenoe fell within
the Southwest noneoon eeeeon. ‘the graph (Fig. 28)
clearly showed that the peak eaten wee in July. eheneae
low values were in the months of Key, September. October

end Deoeeber. cruise-wine enalyeie of eagle: indi­
cated that the area eqled determned the degree of
abundmoe rather than nanth.

the distribution of lervee in Bay of Bengal during
different nonthe ehoned ooneidereble verietion in their

pattern of abundance (Fig. 28) . The everege nuuber of
lervee per hllil during January tree 15 which in the next
month euddenly increaeed to 119. In March the value
nae 44. followed by 15 in April end 65 in Her. June
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recorded ellghtly higher value (11) . which agaln reduced

to 45 to July. who nu-bu: than lnczeeaed to es la Augulto
after which lt gradually decreased (50. 54 and 32) falling
to the Ilnl-an of 26 in Dacfier.
eahlblted the highest peak period of abnmence. followed
by 3 other peaks lo April. June and January. A general
decline was notlced tron June to Dece&er.

The month at rebruary

In general.
lt any he nutloned that the paucity of the larvae was
noticed towards the cloae of the southwest auneoou period:
following the peak perloda of wmdence. so the period
of abondmca of larvae in the Arablen sea area notlced

during fiouthuaet amaoon recording the highest pear: to
the Iionth of July end door peaks in northeast aoneooo
perlod.
noticed woe during northeast unueooo with the highest

Hhereaalntheaayofnengaltheabundence

peak 1:: February and alnor onea in southwest nonaoon

6.9. —* _

‘the dletrlhotloo pattern of larvae in the Arabian
sea and Bay of Iengel during the night hours was found
to be in very cloae agreeamt with that of the general
distribution pattern 1n the highest grade of concentra­
tlon of larvae (>. 100 per haul). whereas the next grade
of 51 - 100 ahoved marked difference. slnllar difference
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was slso noticsd in tho lossst grsds of 1 - SO lsxvss.

Tbs sap shoving tns distribution of issue doting
ths night hunts (rig. 29) tnousd tho prsssnos of high
dsnsity bolts ( > loo/haul) starting tzon Ksnys slong
the African coast sioluding nssrsnors sxsss of Bosslis
and sxtnding w to ths northstn tip of Arabis. in
sddition to s patch in ths Iiddls of Rsd sss. Along
ths wsst coast of Indis isolstsd high dsnsity pstdass
wsrs noticsd off Kntch. Ilshsrsshtrs and Kstnstaks. A
continuous cosstsl bslt oi this high dsnsity grsds
bsginning from 12'! sxtsndsd up to sqnstor sdjoining tns
asst Gout of 8:1 Lsnks. This slso continusd slang
ths ssst coast of Indis muoluding coastal Anaars Prsdssh
rsaching up to Host Isngsl. rhrss pstchss of this gtsds
wsrs notiosd sround Andsnsn-Iiioobsr Islsnds, did snothst
biggsr srss usst of I-Islsysis. Along ths squstotisl sons
7 high dsnsity pstchss isrs lound. 1'hs nsxt grsds of

dsnsity (51 - 100 lsrvss psr hsul) ass vsty vidsfisprssd
satcludinq tbs osnttsl pstt of Arabian sss which was
douinstsd by tbs lovsst grsds of 1 - S0 lszvss psr nml.
Appromisstsly 3/4th o1 ths Bsy sss under ths density
tags of 51 - 100. ‘the lowest tongs was ohssxvsd as
isolstsd bands in tbs southsrn Dsy.
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During day hours (rig. 29) the highest range of

larvae ( > 100) can found only as patches along the ooaete
of northem Arabia. Aden. Kenya. Goa and lterala. In
addition to there. 2 Illll patches of this hiw grade of
eonoentraeion were preeent. in the equatorial none of
the Arabian sea. In the nay or Bengal einilar larval
oonoentratioue were noticed mainly in the region eaet

and oortheaet of Andaman-flioobar Ielanda and Heat of
Halayeie. The other areas were three small patdtee in
the north. south and central parts of the lay respectively.
The next lower grade oi deneity (51 - 100) aleo area
located adjacent to the high daueity regions covering
each wider areae. "the waters oi the regions between
eoueh of mean and off uahararhtra. south. southwest: and
eoutheaat oi India penineula also can nndeer this grade.
the area eaet. of I0'R between equator and 15%! which
also ehoeed the eane density or larvae continued to
the northern been an a narrow bmd in addition to

reclaim around the Andezian-Ilioohar Islands. me! at the
uorthernendeomzhernpareeotehelay. Ihoreetofthe
ereauaedoeinatedbytheloveat grade (1-50).

In the Arabian sea 53.6% of the eaqlee were collected
during day hour: and 46.4% during night hours (‘table 10).
It was noticed that the larvae collected during day and
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night uara not proportional to tho rupoctiva nuabar
of aaapiaa. ‘rha highar nuvhar at day hauls contributed
to only 35.26 of the total larval collactad. vhoraas

the yaiua tor tho "night hauls cana Q to 64.8%. Tho
average number of larvae racordad during day and niflt
ware 37 and 70 raapactivaly. thus indicating that tho
night valuaa wara aorta than daubla that of day.

rho avaraga highest uunvbar of larva: raeordad
pa: 5- aqnara during day (‘labia 11) was 162 at the
northorn tip of Arabia. rho nut lunar value or 90
and 81 larvaa par 5' rquara was racoruad tron Gulf of
Man and northarn Arabia coast reapaetiwiy. 5' rquaraa
of tha northern and aoutham parts of Somalia. area
bctuaan Pakistan and Arabian coasts and contra]. Arabian

coast also had avarago vaiuaa ranging from 61 to 65.
‘rho areas which recorded lunar vaiuu uera Gujarat and
Pakistan coat (in). on nahu.-uhtn (17). cantral
Arabian son (12). Ilortharn sonali cent (11) ocantral.
part of aoutharn Arabian Son (10) and ltarnataka coast
with tho lovaat avaraga value or 2 larvae par 5' aqnara.

During night hours (Tabla 12) tha highaat avaraga
manor of larvae recorded par 5' aquara was 282 from
an araa north of baceadivaa. ‘rho northern Arabian
water: which racondad the unaraga nmbar or 01 larvae
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per 5' square during day shoved e mob higher nuubor

of 199 during night. similarly the northern tip of
Arabia and off sonalie which recorded himer values o:
193 and 112 respectively at night had only lesser
ntfier of larvee during day hours. The lowest value
recorded during night was 11 which was from the central
Arabian sea.

In the lay of Bulge). 41.8% of the eagles were
collected during day and 52.2% in the night (Table 10).
the amsrege newer of larvae collected during night use
83. Ilhidxunsehoutzlgtineshigherthanthatofday
(34) .. Thus the pattern of diurnal variatiotrin the
Arabian sea end Boy of aenqel was aleost the seven. During
day ties the number veried um ‘I to 17: (‘table 11).
These e@1es were collected tron central pert of southern
Bay of Bengal and of! Thailand respectively. on the
other hand catch record during night veried Iron 23 to
345 in the sqles teken tron west of rhailand and south
of fleet Iengel respectively. Both Arabia: Bee and Bay of
Bengal showed their ehundanoe in the night collections
(Fig. 30). This proportionel increase wee maintained in
the Arabia sea and Bay of Bengal in the area betvem 5'8
to 5'3 and 15°31 to 25%|. eauoept between 5'! and 10-: where
s {all in the mist of lervae during niwt was noticed.
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It was noticed that in unjonty at tho conccfitions
tron Arabian son the fnqunucy at oeeurnneu of fith
larvae in mm in the lover annuity rang: (Fig. 31).

rot ample. tho loan: auuxey of nan: - 20
number: per haul had the hifinat tnqnmcy of accusation
of 206 (Tublc 13). 1111: was followed by the nest
annuity tug: at larva 20 - 40 nnadaon. with 115
oceutnncos. The higher tow dtnnition including thc
hiqhcnt.» l5B1 -- 1600 had only one oecurrmco ouch.

similarly the type of nlationnhip was also Iona batsman
tho ave:-not nunbo: at larva pot haul and fnquoacy or
O%Ill'lClGIn

Inthonayotaongal nlootlntrcquancyofoocurrnnao
of larva nu maximum in tho lowest dmnity nag:

(Pig. 32). In the l -- 20 annuity)?" 2:0 turn 94 occult­
xcncn (‘table 13). The nut higher dsanity range of’
20 - «I9 had that lnquoncy of oecurroneo 82. ‘the higher
tau dcnnity range: including the highest 441 - 460. had
only one - each. The nun nlationahip was
noticed batsman the average maniac: oi lung par haul
and tnqucncy of occuzruxcc. The onset of currents in
one of that important tacton that facilitates the distri­
bution of larvae to the neighbouring areas. further.
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table 11 0 llclcuoushtp Intvocn unfit: or tub lawn
‘po:'otnndanl‘hsn1 and tnoqnoncy orocculrunao in tho.A:b&un Ian ad
Iuy at lungnla

513:3" I W * M; A A 1 3:: #1:“
tnuxnl.1 - 10 I 106 I42: - co  us an41 - G0 04 41I1 - I0 41 19I1 -100 11 19101 -110 1| 11111- 140 10 11141- 160 11 0161- 100 C O101- M0 7 1101- 110 4 6121- 140 1 1141- 200 1 ­1G1- 100 C 1101- 100 1 1301- 330 - 1111- 160 1 ..101- 300 1 1101- 800 - ­101- 400 1 ­401- 410 - ­431- “O O ­“1- 460 - 1461- {I0 1 ­1.1- 500 4- ­101- S10 - ­Iflo I40 1 ­1101-1600 1 ­
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fish larvae being capable of tree sviniag. disperse
fast to the surrounding enviroaeant. Hence they oeoor
in large n@er of sqlee collected um wider areas.
but in lesser numbers.

when the total counts of tish larvae in each eagle
of the Arabian sea were plotted against the corresponding
volume of the plankton eagles. it eras noticed that in
several cases. when the planlttoo volumes were hiwer.
the out of larvae were not proportionally higher in
the case of eejority of the eagles (tip. 33). the new
of Iengal also showed the ease type or inconsistent
relationship (Fig. 34). The highest record of larvae
from the Arabian sea (1600/haul) and from say of legal
(461/haul) were true eaqales of bionasa Si :1 and 55 ml
respectively (‘tables 14. 15) . similarly the next lover
amaze from the Arabian sea and lay of Bengal were 623
and 345 tron eagles of biomass 17 el and 43 ml respectively.
so it was observed that in general the higher numbers
of larvae were not collected from samples or larger
biomass. but from suqales which were neither hiwner
nor lower in biomass.



119. 33. Iolaucunup launch tn: auto: 0! canlane and Ioupluhun NanaIt Ill! Rtélfi 5000



No. of larvae/ ha-ul

1606
V-.L-.~. Fig.33

500

400 '* _

300 '­

W :. .0

° .3 :1 . .
If .E£::E0.-‘L .: . 0.: 0

...o ‘t .' . o ‘. I T F
Biomass /hau!

150



no. 30. nnlaucuahtpbcevucnthonfioxot (uh
tuna and Iouplnhtan htounu‘I ‘HI W G‘ W0



No. of larvaq/haul

500}

400‘

300%

200­

100"._o-": "'3

Fig}.34

150

Biomass // haul
150



218

F ll.’ k ‘I! |n|InrI ‘I t III

II: I‘! 1 |1a| 11‘ Iil 41' I1‘ I‘l ' In 1'

1 1 11"!‘ ‘I’

«S o....~ n .3: u.8.£. .. 3.3.3 o3....«..a.
can ed a .8: 98.3 .. ...n....«« 3.8.8

can oi. .. .8: .....3.5 .. 3.3.3 3.au.3«an «.5 u .21 93.3 .. 3.5.3 ona....n...anus o.2. n .16 93.3 .. ...8.8 386.35... ed: a .3... 32.3 .. ...n....3 33423«R «.8 u $1. ._.8.2. .. $9.3 23.3..»OPN 0.3 I 03 53.3 ... Iofiflolfl «n3.n.«acan o.fl a .23 98.2.. .. ...ou.8 3.3.2o! oi: a .3» 93.3 .. 38.5 ..n3.n.3cl can .. .3. 98.3 .. 3.8.3 «.19.in n...3 a .91 9.8.3 .. 3.09.00 ..o.8.u¢can a.S .. A3. 93.3 .. 3.3.3 , S3.nJaSn o.3 : .n..s $8.3 .. 1.3.3 «.434O“ 0000 I 03. H-fiflofifl I 3.3.3 flfioflodfl
«on 9.3 .. .8... u.8....n .. ...8.ao oo.8...2«S can a .3» 92.3 .. 93.3 386.3

nan 95 n .8: u....o.oo .. ...§.uu ..3.$.n.<
83 o.3 .. .16 93.3. .. 98.3 $n.2..a.

.33 J3 aw m ms

33.. ._._. m

Shun 3... 5.3 o

.....m H... - ..H...,. HA3. §m..... Q5.

.oou.I«Iu¢..55«.8..3..c¢3..uon

o9pu¢aoo"a!.uIual.9«Inou"o.Ba8‘nnnou.¢«o.n‘.u



219

O8 000 I 0!. floss: I 30308 Iflofliiodh
«on 2.3 3 Juan a.oo.oo .. Pooooo «n.....oa.JuSn 9.. 3 J58 u.oo.2. .. 98.3 ..n....ou..a.

man can a 23¢ m.¢aoou .. 3.3.8 oo.u_.n<
can ad n .3... u.oo.«o .. ...3..«« «$.34:nan co: 1 Juan 93.30 .. ...8..n« ....n.vu.«ucan on: I .3». 53.8 I It-n .2 2.n.u....u.

E nofld I out 95.»: I Iofiflofid «Dodo:nun .18 I .5 93.8 9 ...uu.S 3.«3Jaan o.$ I in «.303 I 3.3.: 3u.fl.d.nun «.3 u 4.2. 98.3 n 3.3.3 3.15.»:«on 9.8 u :1: «.318 .. :.ov.«u ..3..«u.d.awn 9.3 n ..uu< a....n.ao ._. 3.5.8 «u.«3.«a«3 aim .. .22 98.8 .. ...no.nu ._2..ou..d.

6:3 33 mm W n
.26.: 3.! «sh J m .u..

., no 6.. .. cine: ; I3. ; melon 81.38; %fl.flflIH

.?oa¢nuo..uno53a.Inna3.lauuon

Isa-uoouIna8InaunIn.rIu8»x3uno8.3£A-u



220

d ‘o H
the variations noticed in tin distribution or

various groups of em: larva throughout the your in
the Arabia sea and any of Bangs]. any be explained as
partly dun to the ditfornnar occurring in the enme­
raturn and salinity factors ('l‘nbl.o.16).

individual groups nnlnctod for this randy
had a prorornncu tor the range of surface tcqnraturu
httvnnn 11' and 30%: in the Arabian sea. Than: groups
cowriud at families such as Pcrainpididu. Hyctophidnn.
Brnnrotidnoa Carmqidan and Gobiidan. lilies
such an Clupcidae. synodnntidnn and o@y1idu hovtvor
protorrod only 0 shorts: rage of 25' to 27*-c.

In the can or urine: salinity: tho widest range
toiaraun by the luau III between 32 and 30%.. whereas
the narrowest range was from 32 - 33%» H|J°l'1¢Y 05
tho groups. the Ganoreonidnn. atoniatidnn. Bmoganccrotidnn.
Picuranoctitornu. Sorrmidno. rhmnidu. and aobiidu
toloratod tho turner salinity iron 33 to 36%.. vhilmll
Parnlcpididnn. canionynidnc. cnrangidu. Goupyiidu
cud Senworanoridnn were found within the range or 34 to
36%.. clupoidao had the narrowest range of 32 - 33%.
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Inthonayotncngnlthorangoofantlact
tfiontun batman 30' I06 30'c was tolerated by
variant gmupn. The species at imam; and ffily
Bropaooxotidao occurred in the widest range of curiacu
tcqorctun bctunn 20‘ and 30'c. Gohiidan and
scorpunidu had any range between 22“ and 30'C. while
stoniaudau preferred curiae! uqaoramn of 22' - 29*C. \
A shorter tango of 21° to 29%: was tolczatod by groups
such as mgranlidaa. Scopolarchidao. Gcmylidu and
‘rhunnidac.

‘rhc uidut curiae: salinity tango  in Bay
of Bcngal an 26 an 35%. ulna tho distribution of
m. uaavorydoniuuxt. mamas- 34%.
range. stauiacidu. ltognoccrotidao ma callionynida
were rooordod. Bynadontidna N30‘!-tllifonus and
rhunnidao tolerated tho curiae: salinity range at 30%.
to 34%.. while thl fuuiliu scopolatchidno. Carangidu.
Gnupylidu. Scomboronoridu and Labridae oomtrrod in
tho waters of Instant salinity tinge of 31%. to 34%"

1:

the shortcut. range at 32314. to 33%. was doninatcdlgiomylidac
and '1‘hmnidu. Axahian son oumibiud 1 higher range of
surface uupo:-cents U?‘ to 30¢) eoqauaud with that at.$'im3Iar/9- afso .
any of Bcnga1."...-‘.";..« the salinity vulva: won/‘influx in
the Arabian sea (32%. to 36%.) in contrast to Bay of Bangs].
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‘m‘O3Wo Dupauthuovauctxauanoutoteho
guupsuunpaucntnbothnnblnnsonandlnyotlnngal.

‘a‘30 7“

1'hooocuI.ounauottnovu1aunguwo¢n1cu1oudby
unooteornluunaouueiutnunxotuuavxfl
shape! that about 01.0% continues: an peuuvo Ln
t.hOcuIIo£fl.lhJ.ntvaIooJ.l.C¢I.cd£1'n%I|yo£Iut¢I1.
whonus1.ia£ottlucouo1ctteneoo££1c1cneuunn laud
tohopoutuvotaelnanuollnwneouoctodtru-ch:
Anhtnsu. Ahouaoxotthoonrnlauaouonugub
£1cat&1$1¢vI1(P<0.01)ad4$.oa1y¢t§S1¢vI.l
(P<0.oslnt I'>o.01).anag|$%.§zg],%.
8tQ1ItlAIIIIIdlIy¢¢aph1dnovI£lthlp.I!fiIIIntw0I!.n
emulating otwutauuy cut up not (ram: 11). In
ehnAnb1IuIu:ahuut2:sIo£ehuoo:n1at1ouovnno1p1­
nantatlx ICIIJ. (P<0.01)Indabou1=§In 019111639
acsuucvuir-4o.os.huz ’>°O°”
sudcudu. lrcuvhtdn. mum an aeranuutdu an
an pnuntnlnt gxanpo Inch can utqnutelntly eotuubud
with tho nit (‘tabla 10).

the continual: aootudcnt at an tho gnaw nun
thopuautcnt.@¢ntu:onnasn£n1:y\n:o¢I1a:1¢cod.
InehoBcyo£lca¢n1.uh11oaonoo£ehu¢rowuvu!eund
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to ho aagnxncanzxy ourxoxuua um: iaunum z:, .
Hyetaphldu. aw Pntltlptdidao with 1&6 to ho tight­
ucantly corn! and with  uqotutun at 1% Ian].
(P< 0.01). I-Iovavu-tnthoaubtansoa. £2.
Scmolarcludlco Trtdunxtidal ma Gabtidat van found to
In ugniucantly eortolabud with annuity at 1% Laval
(P < 0.01) Na Pu-tullpldtdao It Si 10101 (P < 0.05):
and @243. suunaumu. cclnaayudu. rzxaunnau
no Gqynéu an found to ho ssmtfleuntly eornlcud
with  at 1% 10101 (P < 0.01) and Patuoptdtdao
at 5% Ian! (9 < 0.05) (‘table 19).

ran uh: actual cquattano
z

2y: nbO+b‘ zxl —:—b22x2 _ (i)

zxy: b ix + b2x2+ bzx ><“(ii)I 0 1 I I 2 12
2ix zb EX-I-DEX ><+b 2x —— "1'2* 2 2 . .2 2 2 M

the uguulan metastases I901. I31. I32 wan enlanaud.
‘the equation of tho titted xogmuntul to: tho pudicttal
otuhmannonotfnhxuvucalmlauatmulnyotacugn
was

3' In -u.a33141+ 1.493990 11 - 0.020725 :2
ad for the  of abundance or fish larval
anlmlatoa £01‘ tho Anna son an

1 - 24.7494 4- 0.260609 :1 -' 9-0773 3,
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rcbntiacorulutenuultutcncclungtaupuot
um Luna with oath of mo variance.suapanuuaaaunuuyanunluyofiluugclnahuhlulsoto

—v.fivan...
rcqonluu sunny !§§:cu‘::_‘lf11.n1ty

cxupouuu o.ousu o.oomsc o.o-27901 o.ouu1
not-nun o.ou:m ammo: moouvs -o.oo'm:
mung“ o.us'm o.uuo4 o.ox1oss manna
mmgg omsuso 0.011289 -0;. 018273 o.uum"
uunnuau mooalu o.ou:m o.o:ssao moans:
su%maa moons: o.oo1:m -o.oo~um -o.ooons
nun--nun -menus o.ooom 9.054!!! mono»
xuaamuao mamas o.oonu morn» mouse:
sgaaaanuaa c.oo-ms 0.00721-I o.ecm: me: an
I-r-1-puma canons" moons» 6.101112’ masons‘
uapumauu .-o.ousoo mooom mecca» o.uuo9"
Inupluau .-0.10100" o.o1:n:: o.o:us1 o.oum
A-wanna» -o.ooom menace -o.o:a1u -moouao
II-9-«tutu-0 -0-105013’ o.mm .o.ooo:n o.oaoo«
aozouuuuu o.ooou: mooouv o.oI17ss" o.auu1
use-nun 0.90932: o.oo'mz sauna‘ o.o1uu1
cuauau mama 0.011901 0.»: an moaaso
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1010!’! 0
cumhununu 0.00‘)!!!
Btlllnhcldll 0.0lIIO
laluilnn -0.080630
cuddlnuwlldau 0.007214
‘ttldhflultlnl 0.000006
oqyuduo 0.00000
Ihnnnllnn «0.01l02
flnlliluulntmdln -0.065000
an-nu. 0.010060
lulupunltdno A-0.033130

0.000070

0.013100

0.00001
0.018117!

0.000003

0.0000?
0.000180

0.000208

0.010000

0.003300

_Vv___ _.7~....._­

0.100312”

00.131430’

-0. cum
0.14000.”

0. 31.353’

a. sauna”
0.00730
0.00300

-0.010137

-0.030005

gggag 0 Au-obtanaan
nun annuity

0.007101

0.01300
0.7012
0.007780

0.100000”

0.021003
0.040700

0.030000

-0.300030

-0.000011

h»«u Altgntllannt as IKLICVII.
0 cu utnutout at 5! 1.1-.1.



232

tabla 20 shows the analysts of varllaao at the
ugntnounoc of tho actuation coottteunu. run this
tabla it In: an that the ngroutoa eoofftcintc an
:11 aignulcunt at 1% 10101 (P 4 0.01) tndieauuo that
thotittod ugrosotonuochlwucapnblootoxplatnlngc
uglualnt put of tho vnrtabtuey in tin cinnamon 0!
£111: Inna eonccud treat Bay or Bangui. But 94-. can
can that tho rugnutnn entitle-iunu can not significant
can at 5! Incl (P > 0.05) tndlcltmq that the (mud
maul Im not capable of cutpluntaq a stmtfleant put
at the vnanbtltty in tho nhundanan at £1»: lawn
conocud from tho Amman son.

rtunrabln 31 ltuutoudthuthnumoumnvu
tho pautuuzt tutu: %111ug tho  at £101!
larvaotnflnohtabtansonndiayotficnqal. lutscunlty
huamnlwonucxacuemhxmamanmmm
Bay at #1.

Fr;/>er.'¢

me man oz/atnmcy man: (,4 gum 111 ram: 22
nugod Ina: 3.1054 to 4.0598 ma mdtcaud that no
typootonvuannunttnnl nuuuonuoxoot louatau
ns: land. batulehottno old. naruu. nun not
unpuuceablc. no names of .71 nngcd in: menu:
to 0.2213. The 031350 at a( 130139 11.1. 1!’. follow!

h/2// rem am d/"W5/L Cans/in /"

that oL van” calanlu-.06/for an the sun.
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«lulu uguuuunac «cl as 333
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‘tabla 31 a nanny £11-unity talc: and value
at Imndtvoruty I.ndaI,a<

Ann 3 ll 0( 3 t )
Arabia out 16 I101 IJOODT 0.074!!!
and an mlFaun out 10 1!! 4.000039 0.281300
tut can as Atria as an 3.711021 0.008100
casual. Anna an 13 91! 4.89040 o.:4a«1
Ian can at um: 06 III! 3.403114 0.09992
an out at has 23 4045 3.19900 6.011431
IIou?ooI‘II atman In Thailand 23 1800 1.730836 0.107431

at 2931 3.195441 0.004610man lay atno 1231 1.750131 0.609610laud
Ieqnamotiu ngtco

___.‘_ ...______..__...¢_A.¢___g 4.. __‘4L .__ _.. .-;A_;.

23.4
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Fig. 35

E . ~“ .o3doc

4- 2 -.;7ft.ezrr:2t

C51. €f'fC=T

<'.- lst.-cert‘-r
4- 2 st.-error
I-3 st.crrr.r

.1D”.
F.

0|391:53.T

com

111%?!

DI...a..m._.Ea .4<uE: m<4% $5moo—__F _.H .m<u

18‘

.U>§.OUm.m<a__=_ .z>m
E .3. dmm.401Z_ %_ 2 mg.uz<.._...u.<_ E.05

* --1

y ..

r---4

Groups

1 4 1 1

4 2 4

CONE .90 ..O._._u ogoocoum UCU zawfi

I6‘



ug.IC.1'ho woxetltdnxcuuudtuunnlul urn: units to: tho(uh Juno counted nu: ma
IIIOCTUM



16

Fig. 36
..1I|hFEw.n

4

P-hilt.

0,06 .

...... mmmff... ff....‘¢.‘ ‘.C«an un.....32...... 3.23

.+.....;+ L.‘

inllfhl J1 31¢.‘ :.. u..I. 3..

1.2"

10*

mam.024.U>.2.OUm.m<a.2 G._o_.m.._.m.U>Uozm.D.._U

2 Q

j
Groups



236

‘Bible zauhovuthonnnnufiotottiohlu.-vaoand
its sundown error (8.3...) coauthor with 1 5.3.. 2 8.8..
and 3 5.8.. eonuduoo tau:-nu £0: and: group.
upuunud grwhsculy. for tho Anbtan son an Inn ll
Bay at nomad (I193. 35. 36). mm dluund that. mun
. lngnneuroudu and mceopmdu can anus­
huud uncut utnlluly tn the lay at Bangui. mly Hyetqludu
uudutrihuudowutnvoxyuidntmoutnchohnhianaol.
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Bullet works on this Idxthyoplankton of the
Indian Gena ugiaa were highly localised. confining
to «stun isolated stun pateicnlarly of tho eoutal
tutors. the that %oditiu: at the Cnrllmxq
foundation which ulna manna tho Indian can aid
noteovotthowreham twin. cmanptatu
inthoflnyofnonqal. flutishogxgnjudlaxvu
sandy catriad out by an ran/may Pc1;qic rumry
M.-ojoat (Hart and olun. 1914) eovuinq an uncut
dating the potion tron 1911 to 1978 (lctcr than 1103)
vuténtrichudeothccoutinuntal nholtuntcn.-coitus
southwest ad Iouthollt coats of India. I-linen coups.­
hnsivo intonation: an the Idwhyuplanktan taunt of
thootfahonandoenaicngionn. tlunnuusdnuoonn
of apaning Otc. ion practically not available Ixotpt
thxough tho lnenmationnl Indian ocean maiden (1960­
196) which and: valuable contribution to our knowledge
on than linoa. one at tho objectives of this oxpcaition
an to  aecnucoly and prueialy. the coupe­
Iition. diattihution and abundance of Ichthyoplnnkton
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cmerepeceendtiee. Buttheleacfetuaderdlretlce
otgeereandteantqneeneedduringtheeupedtttan
creeted considerable duucnltaee tn the nterpretettcn
of reeulte. uovevertheyeere eedeueeoitnthe
met ettectzlve any to determine (1) the epeueung ereee
and eeeeone. (2) the Intention of edclte (3) the
reletdm ct oceenogrephic condtttaae to the d1etr1­
huttca and wtmdence of lervee and (4) the tropluc
relation: eencg tub lervee and eccpleehtcn. The
preeent etudy could project e detailed picture of the
dtlttthuttoll ad and of 5! orange of itch lervee
In relettoe to envtrcneentel pereeetere tn the cttehore
end oceanic waters of the northern India Ocean end

denneete the epeueug grenade ad eeeecu. This eey
eleo provide useful tntonettce for the stock ereeee­
eent end eeneqeeeat ct ttehery reeourcee c! the rectum
The egge ltd lervee obtained during plmktcn collectlae
pmcvtdeedtrectneeeureotthe epeunugereee end
eeeecne. In the ebeence of proper date an edult flehee
of the eree. the lervel collections could prchebly
denneeteheettheereeeendtteeot opening. The
eortelttybetveeetheegqeusdlerveletegertee
ecrtone problem in etcc): eeeeeenent. D&tjeve (1965):
Guuend (1965) end lhenhourne (1957) here recoqnleed
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tho lqortonco of ouzvlvol totoo dunno tho oorly llfo
otogoo of uohoo. Undo: tho moan lntoroctlan
dunno lorvol otogoo tho aamotltlaa for food lo o
oojo: toator otfoctlng ourvlvol and oubooqunt you
clooo otrougth.

no am publlcotlh of tho I10: tloh lo:-no
nototlolwooantho Jvoryoorlyotogoootooohoxol
lotvoo Idalch woro rocotdod from tho Arabian Boo and Boy

of Bongo!» (Potot. 1967). ‘Halo woo tho tltot zocoxd

ond dooctlptlon of men ootly otoqo+n£ lorvoo nan tho
lndloa Oooon. olthonqh tho mthot hoe! lotor cone ocxooo

oovorol losvoo at nockozol uhllo oxonlnlng tho plonktu:
colloctlmo of tho/mar/PIP aodo txoo tho eoootol rotor:
of the oauthvoot ecoot at Iudlo. All tho otho: lotor
tocomo at tho loxvoo (slloo. 1974; altljovollobhon
ond monmthn. 1974) ooso oloe from tho coootol motors.

The pouclty of nocltotol lotvoo ln tho I103 ooqlo woo
pxobohly filo to tho nomto of tho houlo (vo:-tlcol honlol
zoo - 0 o) and tho looot mnbo: at ooootol eollocttono.
Ahlottel (1968 Ildl m firolool of tho 113 lorvol
{lob eolloctlon boood on tho oxonlnotlon of so upro­
oontotlvo ooqloo and 100816 that tho lntomodloto
oonouoothorlchootlntlohluvoooocoqorodtotho
coootol ondoeoonlc oaooo. ‘rho rooultootthopzoout
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study uuuuuqnonntviththoahanehub
anon. Dan (1969) ducnboa tho lane of

gggtmasuumutemumcm
vut.oouto£Imltaand(1I71)thod:I.It:1hut1cno£
luvs: of nut am» in tho Indian Oman. aha observed
that nut. 11¢ larva can npscunud only in 13.4%
olthotloksaqluudthoyvounonahudnttntlu
norehom half of lay oi Inga than nnyuhom also tn
the Indian ocun showing a protonnco to an astute
vnurs of lawn: salinity. lnllaaudnn (1900) tau­
catod that tho najol: factor onntrolltng the vertical
ntgrattn of ash Iowa in light tnthor than tcwcntuno
buodaahinstudtueafludaymdntqhtdutrthuucn
otliotophnktantnnlcttantotl-noruoelinotnthouuh
an Indian Dunn. Rowan: the duplicate eollacttom
I050 bi §°1° 53$ lflw !.'.-§.- 322! '34 §-!- 2133
during the 1103 can atwnod cantor. burn at
aconhrotdttlhutntlnxndlanoeoanunstudiodhy
oonaman (1953. mesa. 1967) and tho aovoxq-nae of
nyug tubes by xovnommya (1964). can erect
and cutlc (1966) neoxdod 22 npoctlnnts of upto­
anphalun belonging to 5 tannins from tho Hoa&1qu
channel. was patent mllocttaul tnclulo S1 larva
£ranthoAnb.I.ansocand95 tronloyotlagal. thy
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ldcntltlctttua at which was not done up at the funny
luvol. lcllca (1973 1.1:) chance the prodoununco
ot lawn of Iyetophld: and genontanlds 1n the oceanic
nestles: uhllo studying the dutrlhntlan at vnrloun
cramps of nah larvae in the Puritan cult ma Arabian
Bu. Imalullng the «aura of tho Anhlu cont. 1-‘ho
usuluottlupuuntuudyalnoooxxcborntodthuo
(landings.

Thornblon zulislhovthntatotalotsulltllh
larvucolloctod tmntlultnhlun lcnndlnyolnongnl
word in: 10653.5 :1 of Ioqlanktn blonuu. 70.2‘!
at the total menus are not Arabia on with 59.0%
of lczulmclzmtxottlnhlanus tranlcyoilcngol
with (0.275 at loan. ‘the «tango htanuu pot haul
not than nylons won 10.4 ul and 11.4 ml with S6
and 59 larva tospoeuvoly. than noun: lndlcnto
that Bay of land has n Mflnt valuo in the parentage
of larva (40.2% in 19.0% o! flu blunt”) and la the
mung: 3&0: of lava pr ha). (5!) an all u an
m¢u: at larva pot hm). hung nlqht (03). A stalls:
uluntlcn has also been roooxdcd la the can of nah
C990 culls: by the «rum: (Peter. 1910).

sufllu undo curing the 1108 nvulod that than
nusuv¢nJ.n:oulntho!a6lunoeomu!u.chancxouyI:­
locally um: 19 nntrloau. chlorophyll. otganlc
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pmodactiu and an-opiankta: hiooaoo. Danikka: (1969).

schaotor and Aivanan (1960) ad hoaaocl: (1969) an

at opiniu that vary hiw ptoductivity ihdioatoo tho
proaoaeo of largo potontiai toaourcoo. schaotor ma
Aivoraon (1960) poiatod out that thia togian fight
oupport eolaorciai tiohoxioa not diaoioiiat in oaguitudo
totheooottrora. Iihonthoannoai tiahhaxvoat io
about 10 oiilion tomoa. Iloaator g; 9;. (1961) indi­
catod tha‘:t the io-vol of pzoaucuviey toeoadod non en­
sooaii Arabian togiua is about 3-4 tiooa non productivo
thmthomoatofthohtabimsoa. Acqariamttith
tho tooult at aioilar owioa rocordod troo Bay of local
(Pnikkar. 1969) ohovod that tho pteduetivity of tho
northom past of Arabian soa to ho many tioao ooxo.
‘tho aaoao of high productivity in tonaa of tiah larval
ahundanoo ovoriappod at oovotai piacu with zogiena at
ooopianlctm ahundanco roeatdod In Praoad (IQGII. hi
196! and Rao. 1913). |%o ahouiuq tho gaaorai diatri­
buticnahdahundancoot iiah latvao aa auholodooatkatod
cottainatoaooihighahmdanoooiiatvaominciding
with tho activo opaoninq aroao of tiahoa in tho not-than
Arabian Boa (Potor. 1969a. 1910) . Lou euucantratiooa
of fiah iaxvao woro not with in tho contra: Atabian soa
andlayotlongai amaao traovhorothoafiorotogga
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oollactadvata in thaoxdarof 1-24 agga pazhaul and
productivity roeaa uara low. Although fiat: larvaa
mama pnaamt in 95.6% and 96.7% of tho aqua iron
Arabia saa ad lay oi Bangal raapootivalr. tho praaaaoa
oi larvaa of tiahaa of oolnareial iwottmoa vaa any
11.7% ad 6.1%. out o: a total yiaid o! 2.1 million
tounaa of tiah tron Indian Oman (no. 1961). 44.7% uaxa
n-an tho Arabian 8a and 33.3: m‘. lay of luau.
sazdinaa and uehoviaa ranlnad foxnoat anoog tho palagio
tiahaa of India. which an lmoun to ba fairly aucploitad.
Productivity atodiaa aada by xoblmta-Hiahka 35 Q.
(1970) udotdad high ptinaty production ganarally in
tha psoatinity of land aaaaaa. Aoooxdingly a primary
pmdacuan of 250 -ac/in’/any oocurtad in tho Atahian
saanpto8'!l\maraaainthaIayo£Bngalthaprodn¢l.iva
rata ahouad a daclininq txaod to we age/a’/any in tha
aoutham Bay. On tho baaia of ptialaxy prodmtivity
nae by'Praaad gr, 3;. (1910) nporua tho aatilaatad
potential yiald from tho Indian Ooaaa ia about 11 million
tounaa. ‘ma pmaaant atody alao indicatad tha ptaaanoa
ot largo nuabara dot mgraulid lax-vaa in tho oflahoxa
vatata along with mna and othar acoabtoid laxvaa.
aaggaating tha poaaibilitiaa oi potatially imortane
tiahaxy raaourcaa probably ranaining mdon-axploitad by
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Indieetpaeeeat. ‘rhepreeenaeot lexveeofeetcein
deneteel tiehee petticulerly perches in the otfehoxe
tegiaa eleo indicate: the poeeibility of their exploi­
teee not these emeee.

reqoxel vetietiane in the occurrence of tieh
lexvee en eeeocieted vim eeeeaael cyclee in needle
and netitic envltueente. Aeeonlinq to sautnie (1969)
and Bleclchum 35 3. (1910) theme in very little evi­
denae £0: pnededaent. newline end liaise eeeocieeed with

eeeemel Ovlnte in the tmpicel oeeene. flouever in
the notthem India Geeen the verietione eve leagely
deeereinedhythechengee inhydtologyudbiology
oi the ereehroufiat aautbyloceleeetheteonditione
end movements at wetexlleeeee. In the enee like off
some-lie. Archie end the western Indian coeete when

intensive unveiling oeeute. e zeletively hifit bioneee
of plenlteau een be oheerved followed by ebtudeuce at
tieh lezvee. The enamel venetian in the cmcmtreeim
oi letvel tlehintheeurteeeueteteeflflseueetead
eeetcoeeteofhrebienseeendleyotlmgelvetied
directly with eouthetly (cyclonic circulation) end
northerly (aomter cyclonic circulation) trenefier at
ureter during the chmging tlaneoue. The dietributica
of tilt: lexvee in the equetoriel eree in gwemed by
the eeetverd dritt m the westward flow. the concen­
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tretion of tieh luvee in the oceanic vetere ie the
outcoue of the eoutheexd euttece dtitte eloug the eouth­
veetooeetduriegthe letepxenooeooetoeerlypoetn
aoneoonpetiod. theoortente oeueingunekiadottrup
locetimotthelexveemxingtheeejorpextoithe
epeeniog period. not for the lower eelieitiee
oocuxringotitheueetcoeetoixndiedtuingatmeto
navenber. the high eeiinity (> 35%.) oz Arabian see
enter caatmle the larvel population. seeeooel chengee
in the neritic lewel populetion oi Bey oi Ieugel ie
the result of low eelinit! (< 335:) Intel: of the Bey
due to the river outflow iron the Indo-Iuteeee enh­
continent.

During the soethveet noaeooe period high concen­
trations of larvae wen eeee ee large petmee elong the
coeetel eteee. The ebove dietrihetioa euctuded to of!­
ehote eteee considerably. The pneeoneooe (opting
txeneition - Hatch-Apxil) recorded reletively very high
concentretione of lervee elong the eonthueet ooeet of
Indieendintheveetetnendnorthenleyofluzgel
extending into the oceanic tegioee. But Georgi (191!)
team! relatively poor ehnndence of tieh lervee end eggs
duringJmoe:yto.\p:ilthanintheuneeooednrieg
1970-1975 along the eouthueet ooeet of Indie. The
northeast auaeoan eleo recorded good oetchee of lexvee
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especially from the east coast of India. Along south­
west Indian coast during the period Bovenber-Ilarch,
onset of northerly currmt with the posteonsoon condi­
tions prevailing.» very high oxygen concentration.
plankton bloon following nmrel ling and the gradual rise
in sea tgeratnre resulting from the recession of the
wvelling prooese. provide the fish fauna with favourable
envirntal conditions. Different years (1960-1965)
indicated wide variations in the intensity. duration and
onset of upwelling depending upon the prevailing current
system and not the wind. since novel ling brings about
changes in the temperature ad dissolved oxygen oontmt
values. effect of upwelling on local fishery in considerable.

A  classification of the plankton/fish
larvae ebtmdance based on availability of nutrients is
need in describing waters as eutrophic. nesotrophic
and oligotrophic in decreasing order of plankton
abundance (Hutchinson. 1969). the marina for the
plankton biomass always coincided with the peak periods
of xmuelling followed by larval fish abundance as many

of the pelagic fislns are plankton feeders. from the
nature and characteristics of the npuelled water. the
abundance of fish larvae can be predicted in advance.
‘the absence of prwortional increase in biomass in
certain areas can be attributed to the rocky bottom of
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the upwelled areas. Prevailing upwelling brings
nesopelagic larvee to the surface.

niooaoorephioal distribution of plankton-fish
larvae have been based on the very early oition
that specific environmental fectors such so light.
t@r.-atnrs. salinity and nutrient rsquir-fits to
some extant daeterminsd the occurrence and suoccssion

of species. While nanny fish lsrvao tolerated e wide
range of temperature (eurythernsl). others tolerated
only e narrow range (stsnothsrlal) I similarly salinity

(ouryhaline and stenofneline) and light (enryphotic
md stsnoplwtic) tolermoes can he noted. Bery (1963)
donned such plankton distribution in terns of their
tfieremn and salinity tolerances (called 1‘-s-P
diagram). As enphssissd by him the imortanos or such
diagram wars in showing distribution of plankton in
certain water bodies. rather than the exact geographical
locstim of the samples. Oocarrsncs of n species in
another water body light occur £rQ_ a shift in the
direction of s current. over large areas teqoreture
is important in linitinj species distrihutiw. while
in subarea. where temperature variation is snail.
salinity variations nstrict distribution.
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xnvlrounantal data an biotic and abtotlc

variables such as light. taqatatura and aallnlty
gradlantla Itlnda. curtmta. plmktan prodncttvlty
and pxadatlaa ravaalad larval can zaaotlnq attangly
to tho about prmotuaa and the various boundary candl­
tlona. Thus thaaa factors lntlumaa the aqgxaqatlon
or dlaparalcn of £1311 latvaa apaclaa. Ihldl 111 turn
dac1daa the abundanca of a apactu. Sana at tho
casual ralatlonahlp altaady aatabllahad an as follow.
Ba (1951) haa 91van tha aptunn tgaratura tango
for 21 d1££atant apaclaa at tlahaa. naa (1951) ha
ahouu a eornlattou hatuam avaraqa and atrangth and
bred atnngth of haddock. Blackburn (1965. 1969)
has btought out a vary qanatal talattanahlp hatwaan
aooplmktcn abmdanea and tuna catch. avnthough tuna
ganarally coast 1:: uatan wanna: than 20'c. than soo­
plaukton ahundanea ta laaa. Hhan tauparatura waa talnan
1nto aceount 1t waa conclusion that tha 20' laothann

datatnlnad till ovarall raga at tha tuna. uhtla aeo­
plankton cuuecntratlan datarninod the d1atr1hut1on of
tuna vithtn tha an1ual'a taqaatatura tango. In gaaaral.
pradlction of abuudanaa an atngla or halt1pla mqonant
coxralatlcu haw not baan auccaaatul. ‘Inna Ahlatren
(1961) could not find my ralatlanahlp batuaan yaat
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class Itxunth at 30:01:03 and Mall plankton producti­
vity. I.-tllylund (1965) found biotic futon morn
uaoctatod with anunamco than ubtohtc. scan (1964)
ooocludad that prediction of ninety toqutud more
knowledge at food-slob o

Bwat (1955) nottood that the Instant manning
activity of tuna: of the aunt of Hanna: were during
loll salinity and t§ototutI pltlodlo liauunoto (1959)
rcporud inounhlo aurtuco tcqorntun rage at 23.50
to 29'': to: g; and 23.5‘ to 2rd to:  up.
of the ‘nuns’ collections (too tho ruotflc and Auntie.
rm Quinn 3&0: of can luv» collected tron the
launch OGIII nun  ‘Dana 8xpod1u.an' an of the
tcmonturo tango 26' to 29%: (Jonas and lmnnn. 1963).
Klan n g_1_. (1970) roooflnd an optima uwontun
are for 533,; turn. 1:: the Gulf of California. mean!
33 Q. (1971) “ported the widest tqotaturo rage of
21.6‘ to 30.5%: for 5%; larva and a tcqornturo hr;/my
tum 390 to: the lawn of ynnowfln. big eye and
slctpjack canal in tho Gulf of Guinea ad on storm
Loans. flatsut (1970) tonne. $13,133; lawn
occurring in can out of Thailand ad cdjnount tutors
hung a uuporitun anon on ze.z- to 31.1-c and
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salinity naga haunts 29.43 and 34.5%.. Altkha
(1972) oornlaung distribution of £1131 Ian-no Iran
Gulf of Adan ma stator: otf tho coast at Pakistan
with mutant tawaramua raging tron 23.5‘ to 24.96ms! 24' to 296 for
' up. A good main: of Iackaral la:-no wan
conoceod by 311:: (1974) data; Hay 1964 1:.-on tha
aouthvaat. coast at India. whom an varttcal tqarv
tun. salinity ana diaaolvad auman canton: of the area
rand haunan 26.96 and 29.96. 35.13% and 35.08%­
and 4.5 I1/1 and 5.55 III./1 rupacttvaly. loanptakob
and Dahtaranal (1974) notaad tho dtatributtm of

3g;i1aflum thaculf offbatland
atauIparaturorangao£21°co29'cudsa11n1ty
raga at 31.75%. to 32.15%.

£0: 3 ' -*;"_.

In tho dlatttbuttan nun». thqp volume of water
ttltanddulinothaculllcttmoftutnfilotam
tqonmt factor that datamtnaa tho tam rapnunta­
ttan of tha tpaetaa of tho xagial. Hanan (1971)
in the amatncau conducted while following a curtain:
dnoqllla lhmvod that for um larvae the mount of natal’
tobattlearadtnordareoincluda all apactaauaa in
noon at 10-000 In’. flmnvat. tha roxauouomp hatuoo
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the number: of epeclee ad the volume of ureter flltered
wee logexltlnlc. fiat 0&1» about 00% of the 11.31:
larvae modes were found 1:: about 1000 :3 0! water.
But 1:: the present callectlme only 200 :3 of water
nee tlltareé  ‘er  Hence greet
caution has to he neae ln looking for the lecture
reeponelhle for the ehundence of epeaes in e locellty.

Very high nunetlcel abundance at an luvee
ooeutrlnglncertelncellectlaneueybethereeultot
petchlneee of plentkm diettlhuttflflo fllch ere eluted
by the venous mvlrannentel parameters together with
the reeultmt physiological response: of plenktoule
ergantene. The uneven dletrlhutlcn at run lezvee an
eleobeduetotluetmdcncyofldult fteheetoteleele
elqeofegqe. udthleeanteglouedletrlhutloeeneqqe
Ilghtheeerriedthranghlnthedevelaplngeeegeeof
egge. soclel behaviour along the nektmlc tlflsee in
at greater elmltleenee in causing patduneee. Illebe
(1970) showed that both null ecele and large ecele
paechlnees were common in the dlettlbntlan of epeciee.
Ceeele (1962) observed that petchlneu wee greater
lneeleeeu. The txequencydletrllntloaottlehletvee
at the Arabian see and Bey of Bengal 1: qlvua la rlgnxee
(31 is 32) to eeteblllh en emiricel relationship II
done by Barnes (1952).
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caocttvo loctoro which dotonluod tho mqoottton
of opoczloo sooty bo auto duoctly couood by pxodotim
pottom at tho dutoxont ttaphtc lovolo in tho plankton
thy. According to cuohinc (1966. 1961) tho
cotncidonco of a food owply with larval dtotrtbnttau
to zlmortont and probably ctitlcol £0: thou’ ourvivol.
Labour (1923) wound that on cbootomotho pzoyod upu
illh lotvolo their vorttcol distribution ovorlqpod
that at tioh lorvloo

rhooojorportuoolthouaomoocunoamdor
thoeoootolandottooootolotooo.
of Arabian Son and Boy of Bongo! yottieulorly tauotdo
tho south cons undo: tho louoot tango in donatty.

A guorol intozprototian {or thin pottienlor
pottom of distribution could be uodo in tho 11.¢1t of
tho phyolab-chdllcol toctbrl prevailing in tho econ.
‘rhovotonooooo oftltotsrobtouasooondloyotluaaol
oromauntohodslitonnt troooodsotbottnthotr
physical and clinical proportion. rho Anhlaa soo
ourtoco unto: ho: hum oonnity. high tomorotuxo and
otoop grodlont at dtooolvod ouygon euatont. tolling
to vory law voluoo at 100-150 3 dopth. ‘rho ooh­
ourtoeo «rotor has on non Iughor oolintty. but low
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teweruture and lens dieeolved oxygen outfit. In
Bey of Beogel hiw teqereture ie euocieted with low
eelinitrc but low teweretnre in the sob-eurfeoe leyer.
the teqereture deoreeeee from lower to higher letitudee.
the geographical difference: of envirmeotel oonditiooe
ilttlletuortliernglertoftlaellldieniioeelaieltlrtlter
eohenoed by eeeeuni reverse). of oonditime canned by
eoneoooeleyeteee. Theereeeeherethedeueityot
lereee were found to be greater oorreepood to note pro­
duotiveereee. rheeeereuothigtaehmaenoeotlereee
ooincide with ereee of weeliing or pleoee that ere
under the influence or divemenoe. Areee each ee
soneii ooeet, Arebien ooeet. veet ooeet of Indie. vest
ooeetotfleyof Bengel. ereellnotedtoheereeeol
upwelling during eolee eeeecne of the yeer. or having
divergaoe oeueed by ooeetel currents. similarly ereee
eioug the equator ere mder the inrloeeoe or equetoriel
onrreet and equatorial oomter current eyetene. on
the other had. ereee within the cyclonic gyre. where
voter is not well nixed with water or the surrounding
regions. the density or luvee in low. Exqiee ere
theoeotrelarebieoseeendleyotleogel.
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'1'had1.alchaneaa%tx1ngln aplnktlan
co—ualty sagnlarly tn avaty 24 hours la aqually
qpllcably to flab larva: alao. ‘ma dlatnhrtlon
of nah lu:vaa&:lngthadayandn1¢sthavahaaa
dlaauaud by natural Ionian. najorlty of when taportn
adchaaxtaneaothlfinarnmdaaraotlanaalatba
nlght collactlons. A lunar made: of laxvaa of Pacltlo
aardlm. ggfflgggnmgmma daycatchaauaa
oboatvad by sllllnan (1943) and Ahlatmu (1954).
Indoor (1956) taporud hlglaar tataa of larval catches.
aahlghaaaavaatlnaaandtaurtllaaalnthacasaot
clnpalda and pllcharda tupaetlvaly during alum: than
day.  (1959) found no canalatant dlttamanoa
mtmuymul¢tuwmdg§3gg
lanraa in (ma calltonala and naja calltornla nun.
flight!’ «coma of larval turns in tho nifllt 0011013109!
have ban was by was (1951). naeauaoeo (1958).
sttaaahutc (1960). laltauara and aauunoto (1966). unlla
laaaar antenna of g vara uotad by man (1963).
But Uaymaql (1969) did not find any dltfaranea batman
thauuwaroetunalarvaocollactaddnrlngthaday
andalghtuptoadapthof 30:. flovavar. studlaaaa



255

thodtsttthnttonothunclatvutnthonorthwutotn
Gulf of Guinea and of! storm Lama (lltdutdn. gs, 3..
1971)  the can trcqucnt antenna of yollovftn
and 1319010 larvae at the curiae: mung unfit. But
1nthccuoo£_A_gg1a:vaonoIa:kodd1££onncowu
notion! human dpy and night aollecttaao.

The higher abundance oi pontlarvao at depths
lunar than 25 I dating night was nottcud 1n the can
of £1 j in the J%uc actor: (iiatanah.
1910). scrunch and Hall (1911) noticed that tho
honing laxvu aqua; had htwor cltchu of 10:90:
lawn in the night. menu ends» at 1110: lawn
worn equal during any and mlght. hhlutrm (1911)
ucordcd Inntkad dtttcnneu in the day and um:
oceurtcnao of aoafltoid luvs: vtth htmcr unborn in
the ntwxt during tho wmopac 31131378. Flo has 1130
obuxvtd (191!) gonostautd luvu accusing 2.9 to
4.3 unto more at night. Aulthnn (1973) ohutnd that
thcavongounfiorotlnrvutnthoiflnonrtceuintho
out at Adan during night was 2-4 tints higher ac
counted to day.
shoundnoctumnl Ihunduwotnthonouthvutuoutet
Indtn (Still. 1974) . hit Ioalprnklb ad
(1974) ueonlcd 11:90 nfion of pootluno of
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$££wMmflh9 5-10!“!!!-‘III!!!
nndo1nk1ngtog:catcrdnptlu£:uI¢u:l:ton1ght
oxh1b1t1.ngoono!:1ulo£pou1t.l.vophototux1u:ouct1m.
more: (1979) nporua that tho nvorago catdn at can
lanuporught ntattanvu 1.4 than Mfiurthu
thatotdnycatchtntluaoutalvntcuotflnpoutlh
uutcoutotladta. 8oohu:vod1o0%1n¢.rouuo¢
1mud mhtm9u¢t. 61110503
1mnlnmfln¢uoo£ Qp.ud, g
gg_§mj,g_mnarg1Iu11a¢:ouc£ara11ethoraead::o1ds
txonthonnnnron.

In tho prouut study. 1t was oboorud that Arabian
sea on Bay at Ionqal tlaotdld canudonbly higher
nubonot Ilatvu in thcnighthaulsthaninthodny.
nu-.-nor. the author (1970. 1971) has abootvod tho

tncrouodentchot tilhlltvnodnrlngnlfilttntho
Iultuooun. ‘rho rolattauhtphctuunthoavuiqo
sunburn! larva aouactodduzingdayandntqhtulwuufl
vary duttnet dittcruneu. In tho Anbian son the
larval catch dating night can double that at day ncord.
Ih11o1ntholnyo!Bunga11tvu Ihttluhlglutthna
1n tho 431019. 30). lien or has an type at
relattaulllup an netted at dtttormt lutttudu 3109
(Table: - 11 R 12). Thu Ivotdluco of not by the larvae
the damn vertical Ilgntton ad that photo-taxis
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tssotion sulhibitsd by ssvsrsl groups could hs tbs
possibls rsssons to: this high count of lsxvss in
rats night hauls. It is xsportsd that (%co. 1975)
ths towing mssd lsss thsn zoo a/ssc csussd
incrssssd svoidsnos of tits sqlsr by ths lszvss.
Museum (1959) and Human (1910) have ovssrvsd thst

ssvsrsl kinds of tish lsnrss psrton diumsl vsttiosl
uigtstiao. in tbs prsssnt oollsctions vstsr eolms
oz 200 - 0 n wsrs ssqlsd midi oollsctsd ths pslsgio
ss all ss bsthypslsgio spsciss during ths any hauls.
so ths sfitsct of vsrtiesl ligation in thsss oollsctioos
is only lsss bsesuss of tbs ssnpling dspth.
Housvsr. tbs possibility of ssvsxsl bsthypslagio toms
futon gxsstsr asptlu toning to ths Ilppct lsysrs cannot
hs iqnoxsd. Tho tstio of tits nifizt cstchss to day.
in vsrtiosl Ind horizontal tows oontinssd thst tho
night tows could ovsrcons ms sttsct of svoidsnos by
ths lstvss oi most tots. flsnos ths iqortmos of
night ssnlinq osnnot hs iwzotsd snails conducting
Ichthyoplsnltton survsys.
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The nelatianehip between the name: at tiah
larvae and aooplmktan biaueea has been reported to
be dixeehlr proportional in eevexel caeea. whereas
it wee iniverealy proportional in others. flekemn
ma  (1966) fault! that large cataaee of
fish latvae cccurting in low or eodetate volume of
aooplankton eaaplea. They could not eetabliah e

eignifioent eornuuan between zmdpxvu and abundance
or plenktcn in the individual unpua. George (1919)
zepotted a positive relationship between the two in
the oolleetiane from the coastal waters of the eauthe

wee: coast. of India. Stneberg (1960) noticed an
inverse xeleticuehip in hie study on larval ekipjeck
and yellavtin tme in telaticn to the value at
plenkta. Alilthan (1972) an found the cane inverse
relationship in the efilea taken from Gulf of Aden.

the pzeaent and: indicated that when the platen
volunee even higher. the utter of larvae state not
proportionally higher or vice veraa ae obeexved by the
author earlier (196%). It wee also cbeexved that
the higher numbers of larvae were not recorded tron
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eaaplea at large hioneea. but from sales which were
neither high nor low in binnees. However the general
relatiuuhip between fish larvae and plankton bianeee
in individual aeqlee wee neither very cloee nor
uniformly proportional. Thin inconeietant ad irre­
gular relationship  eainly an the gear need.
area eqled. time and  of haul and general
rind: of ennplanktcn. In many of the plankton
nwlee quite a nutter at carnivorous oruuieee each
as ctenophoree. oatracoda. nbaetogneths etc. are
preaent depending m the nature an else of the amle.
true: (1969) has obeerved that larval fish are
laponaneinenoalozotauanaaaucnugggn,
£5. etc. Lillelund and Leelter (1971) have reported
the “heavy predation of capepode an sardine larvae.
cheetognathe and oetracoda are found to feed on iieh
larvae (Bella. 1973 b). Alikhm (1972) recorded the
presence or eenidiqeeted larvae from the guts of cheeta­
gnathe and ctenophoree.

Apart {roll the nfier of predator: in the axle.
the type of gear. tine. nature and aaratinn of haul:
are alao fentora that Iiwt influence the relatinnehip
between fiat: larvae and woplmktan binneu.
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Intheeee. toodweinoenbeenpreesedese
continuous flow of bioeese fzoe phytoplenktcn to fish
oonsistieg of epproxieetely 6 trophio levels. fleece
depeodinqoetheegeoftneeoosysteetroewherethe
plankton eeeple is collected. the eeomt of hioeess
shoved reduction in proportion to growth of predetory
orqeniees as fish lexvee leedieo to inivetse reletion­
ship. salmon feeds on ewheusids. end adult mohovy
feeding directly a phytoplankton is well known. The

pteddeineoe of yplenktivoxous fish selectively qreeing
large eooplenkton. eetkedly deoxeeee in the ‘value of
plankton collected. ‘the xeletioeship noted in the
present study is the result of ttopléel plankton
coxiuities end food webs oheteoterieed by high
diversity. low productivity and hid! stebility.

. .'.4L4;.’Q'.A‘
k

Analysis of the eetoh oaoeition of lien lervee
in the Arabian see end Iey of lmqel reveeled that
Hyctophidee ootntslheted ell the rest of the groups.
This was represented by e leroe umber oi geaere end
species. Aeoeg the verioes qeeere of eyotephids
93% had the highest ebundenoe followed by
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rare. ‘nae larvae o! lantem tiehee ere very pee-mliu:
and ends: gnu: diversity of Ion. specie: of dinet­
ent. genera differ from each ether in the ehape of eye.
body. tintold.  tin. 91-annotation etc. vein
(1979) described the larval eteqee at pied
353% from the ehelf waters of the eouthveet cont
at India. Published work: an the larvae of nyctaphidue
at the Arabian see and lay of Bengal are any scanner.
in the present dollections this family use npmueuted
in 70.05 of the etetiane of the Arabia sea and any of
Bengal and cmtrihuted to 25.3! at the total larvae.
Arabian Sea tecozded 3 higher percentage of latvee
(26.0%) than in the Bey of Bengal (20.8%) themes the
tzequeucy of occurrence wee vice verse. with 68.1%
and 72.0% xupeceively. Ahletroe (1968) estimated
the percentage at nyctaphide in so 1103 eagles of the
India oeem to be ehant 41.6. under end Ahletxoe
(3.970) uported that in California curxent. teqion
Myctaphidee cnerihuted to lo - 15% of the total tieh
larvee collected. the scam: end BSTROPAC ameditiae
which euxveyed two widely different ecological regions
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Iqhulud the dontnaneo of this group of fish in
most oooantc u:oan.% xenon (1973 b) amend the

distribution of two of tho lyctophid quanta %i
md m£mfimatmcMunmummmo
Arabia son was conflnod to are lCpIl'&I:O rogionn.

or can and can: stations bccuocu Boéay and Karachi.
George (1979) roeordod nun umber: of lava tn the
cantimul shalt waters of the southwest coat of
India and major coaautnttonn of 10/32 13 thc but of
O0-403110: wide trunflncout.

ltyatophtds an pcthapl the lost uldoly dtotnhnud
tally of 113110: in the world oeaann. mu economi­
cal ly mtqnttant group being both abundant. and vtdo
oprcudeautitutooacotttntoragc toodiathcoeoun
tolling a vital 11.91: in the toad Itch. flu more
on-aactly schooling -retovhidl msa& $12
an fad dtncely by tuna (uvcneu. 1963: Hatnnabo.
1960). Hour ad Ahlntton (1970) rcportnd that
nyctophida are also 3 major food of cotacuau at a depth
of 300 -- 250 II. Legendre (1934) showed that young
um-.o:a nnhu an an 1qoz-can: tood at the mucosa.
&m£.:Ams:­
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‘melexveeoteyctophideerexecoxdedinell
Ilolltheoltheyeetbothinthelsrebienseeendleyot
Iengel ehovinq thet the breeding ie ecntinuoue and
prolonged. As indicated by the diettihutim chett
(Fig. 8). they breed ave: exteneive ereee. eeinly in
the oeemic end ofitehoae eaten.

The next dominant new at lervee wee thet of
light tiehee belonging to the (easily Oenoetcnidee.

eleo xepxeeeeted in the eenplee in leeeer ufiere.
Grey (1964) recognised 21 genete of qonoetanide and
epproxinetely 60 epeciee. seventem epeciee of

were tekm by gm gm, (creddock end
Hedroch. 1973). Fran em xndnn ocean 1. L end
1. 5&5; heve been recorded by normal! (193!) end
niece (19-I7). silee ad George (1971) deecrihed eeverel
eteqee of 1. 31am; collected from the caatinentel
ehelf uetere of the eouthveet meet at Indie. Ahletren
end Comte (1958) heve reported that only four epeciee

of _g were recotfled. nemely 1. giggly
1- it 1- .!5.&:B¢fi¢.'l.o £4» ‘1'h090n°I1=°­
lids cnnttihnted to 12.0% of the larvae collected iron
the Axebien see and Bey at Bagel. 0! which the letter
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area recorded a higher percentage or larvae (20.5%),

nore than three times  than that of Arabia sea.
‘rhetrequeecyorooourrenoainthelayotlleegaleee
also double that of Arabian Sea. The dietribution

pattern or g in the Arabian sea m Pereiae
Gulf deecribed by Ilellee (1973 e.b) indicated the
oceanic nature or the concentration. and the ebeenoe
of larvae in the oontinentel ehelt area of the south­
veet ooaet of men. ‘the preeent oolleotione which
had a wider coverage or the Arabian sea ehoeed negative
records at the major part or the contieutal ehelt
reqim of the east coaet of India. Free the Bay of
Bengal. there in no earlier work an the dietribution
of larvae or g eepeaeny free the oceanic
region. The oollectione iron the eaetem part or lay
of Bengal recorded no larvae of  The
oonceutraticn of larvae  in the eejor pert
orthelaywaeeore orleeeoaetimouapatcheecept
et the eaetern aide and a few other isolated areae.

V are recorded in all eoethe ot the year in
the Arabian sea and Bay of lace). and hence the breeding
is continuous and prolmged over exteneive ereae of the
oceanic and ottehore eater.
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g app. aontrlhutad to only 1.1:: oi the
total larvaa collactad tron Arabian Baa ad Bay of
Bangal. with a ttaquancy of occurrauoa of 13.6%.
out oi than. Atablan saa had a Mona: parcaataqa la
thanuni:-arc: latvaaaauallaathatxaquanc-yo!
occuxunoa. Ahlatroll (1974) obaaxvad that qonoatonld

-.3. has baan alnglod out aa the most mundant'.i".—1"-.

group at tlahaa in thaoaaan. hut in the Indian Oealn
1tmwymmdwgmmuud Ahlatna
(1959) has alao found out that larvaa at
are distributed in tha ahallaw raglan: and tiny occur
principally in tha mpar ahead layar and they taaaln
in title depth aona thrangh the pranataaorphlc ataqa.
attanrarda acting to non daapa: lavala. Latar nata­
norphlc ataqaa of § are navar takm in
plankton collactlona aada  the uppar 200 I.
maMaulmumd mflnAr¢1nmadm
agtaaa wall via tho pattam daaerlhad by nalln
(1973 a.b). ahoalng tha coqalata abaanea at la:-vaa tun
tha vast and north waatam pasta of Indian Panluanla.

apaclaa than 1: no publlahad vacate
avallabla daallng vlth tha distribution in tha lay of
Banqal taqlm. ‘ma pxaoant atudy ravaalaa that tha
collactlcna tron tha notthazn half at Bay of Bangal
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can cawlataly dcvoid of this lanai In cuqariacu.
Arabian saa had a highar contribution of .

rhaclapaoida ccmziaingoiccaatalapaciuauch
aa aaxvdinaa ad anchovias. caaerihutad to 3.0% cc
tha total lanraa ccllactad ism tho Arabia Baa and

Bay of langal. of fauna tho major contribution was
that at  5.0!‘ in the Arabian saa and 0.3%
inthaaaycilangal. 1!l'|Ol.'OftOqBIll¢100of%trIflcI
iota 8.3% and 1.6% taapcctivaly. The contribution of
clupaoida can only 0.93% and 0.05% taapactivaly tron
Arabian son and lay at langal.

‘rho aarliar studios nada on tho distribution of
clupaida an confined to the coastal vacara only. The
acoustic aurvay cmdnctod by tho Pelagic riahary Ptojact
ahowadvaxy larqa quantityot standing atockcf about
500. 000 tonnes of mu baits in the cantinanizal 811011
avatar oz an acuthuast and scuthout coasts of India

(Mono 1970- mic aim» §.- an
§_. md§. uammaum apaciaa.
‘ma clwaid traction consisted of sardines. égzfinflg
lgi which in :11: most dminant. cpaciu. otha:
types of clwooid larvae not with in lean: mubara
were thoaaofwhito aardina. Qflggg. rainhau
"=5-£80 $131.25: In». and anchovy @192 I»­
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land: (1973 in) town! that the distribution of

cngtusnds and unpaid: tolland mom or la: the
sun pattcm in the Arabian son and Poutm Gull.

stncc the coantal area: am not prapotly covered
mung the utpodittan. the coastal npoctu an not null
rcpuuntcd. in the collections. flavour iron the 9!!­
uhoto raglan: a tow clmctda mdagoodnuificrot
cnqnulltdn were contend. ‘these an enmotctnlly
tqorcam: atoms at tho coastal waters. The present
nconfl of ulgtmlida in the offshore stators indicate
that than 1: an exploitable ruoureo of cngtfiuda in the
of fauna region: also.

actual and Ilayudu (1924) observed that upuunmg
cool: place only once an year new June to August. nuulu
of the sunny «Inducted by the PC1091: ruluxy firojcct
(Anon. 1974. 197:6: Gtotglo 1979) abound that cardiac
larva van ptouat 13 in Heath: 5.: the coastal waters
of the sanctum»: coast of Infill. but dominant oecurnuco
home aanng much to seppuubox. am: pm: in my.
Goptntth (1946) npoxtod the seasonal &rxInco of large
mum: at poatlu-no of   M off
rnvudznn coast during winter months. snolmuatt (1911)
tocozdod the lawn of : »  53;; itch tho
southwuteasttof Iudtauithttnlnxtflabmdnnco
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in April-Nay portoda. ma a secondary ahmdnco in

novcdnrflhecwor nnnehn. ‘mo pnunt. collocttono
tooordnd unpaid luvu «mg rcbmuy. Mitch ma
Doubt: in tho Arabian Son mt! during A9111. June.
July 1:: the Bay of 3939411. Engruulidl into mleonlod

1n tho oumotu wants at Arabian son in all Ilontlu
Cntcoptficptnuborandinthonayoflonqaldurlnqflardl
toscpuwor. Durtngflaouportodnthcynontobnod
in the offshore: man 1100.

ntoolncorotldu uhidz 1: an ccmaueally uni.aport­
ant gxoup eantrthutud to 3.7% of tho total luvs:
collected from Arabia Sn and lay of Bengal 1:11:13 3
frequency of wcuttonco of 26.7%. The emtnhuttm
o£ Bugnucctottdaointhonayotflmgoluuunarly
doublothuothrabnnsoa. Tuotnquoncyotoecntrcnco
nluowuhtghcrin tholayot luau.

an the amt «exalt species in both the
Anbtnn son and Bay at lcngal. lIa1nkt1%u (1911)
colloetod larvae of § iron the continuous
coat of India. Hello (1913 la) ncaadod the larva

opp. author.‘-u1£ of Adan. Soul: cont.
north and north wuuxn eouta of India o:tu:d1n9 w
to the Forum cult. some (1979) tcpottud the
at the lnrvu mostly at the manual: of

0f 3 _1,.=_*  xv.
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the mutants: want at India. ‘the present collections
shouodtlutatnlahuneoot luvooinehuuuddloot
Anbtu 800 1:1 Pakistan abut to 5'5 latitude. Tho
aroapnrnlloltzathncouuhcdqoodcancuutrattaluot
larva. Iathnlnyoilungclthocunouatutlanot
larvae was tannin the notthom half and the area but­
vnn Haltylln and Sumatra. but the coasts of Thailand
uadoauflnrnpnrtuoftlnluywcndovoidottlnltlvao
oxcludtug curtain isolated paechoo. Balnkrtahnnn
(1911) accrued the larva iron the contracts: count at
India during January. Much. April. nan%or. uhouu
count (1919) ropo:todthaoce.urnnaoo£1uvuth:ough­
one the you. but with non coucnntnuan dating relaxant:
to August. ‘rho pnunt collections accused the
larvae duung all months at the your in the Arabia 80:.
Inuulayoflnngalcmccpttortrunnnthotllovudoro
I11 maths ucoxdodtholuvu. nulnwuuuto
havuupzoleaqadbuodtugnuouandancxtcnuivo
hnoennq aroma.

corutadcc. another ugtueuat cannot of tho
urine ituhcnon cantnbutod to only 1.2% at tho total
larva couoctod. ‘rho troqnoncy of occurrence of
can gimp was 11.013 of the stations. rho major upsets:
contributing to the fishery an send ( app.)
and ban: uekonl ( Qmflg) . Spoctu of
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corn: an aloo caught Eran mallow togtono. ‘rho
praaont collections tncludod opoctoo of 2;.»-_..n_»«+

- 593% and same H-mm (1973 bl
racotdod carongtd larva only in vory for n&oro
tron tho ocoantc toqtona at tho Arabian Boa. In tho
proaant conoctiono may flora rocordaa £1.-on tho coastal.
ottahoxo and ocoonic iatoro and tho Arabian soa and

Bay oi Bongal toptoamtod onto or Ian tho aano por­
cuntago of larvao. Gootgo (1979)  tho occur­
toncooflarvaoalnoatthroughoutthoyoortntho
continatal anolf at tho ooothwoat coast oi India. with
Mono: ahundanco during Hay-Juno aontho. In tho
Arabian soa at on nottcod that tho larvoo voro paooont
throughout tho your owcqt. tn Fobrnoty and sopto&ot.
In thoaayot Bongo]. tncyuoxo not colloctoddnting tho
months rohxuoty. octobor and Ilovofiat. carongido aloe
havo a prnlonqod brooding ooooon our onctaoivo onion
1:: tho coootol. ottohon and ooaantc togiona in tho
Axabian sac and Bay ot longol.

Scoxpaonidao wao tho noutt dominant group in tho
colloctlmo ad 1% cuntnbutod to 1.1% of tho total
la;-vao conoctod. Scomoonido voto xoprooontod in
10.6% of tho stations. rho m&r at larvao colloctod
tron tho Arabian Boa woo Itch hlfllor thm that full
tnanayotiongol. bntthotroquoncyotocootroncouoo
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more la tilt Sly of 3031901. liollcn (1973 b) roeondod

1'"="“°¢&m.I.I.I:>v-- mfitpro I|I¢§m%:I:>9­
tranfluanblansca. Ineuoarcblansoathoyucu
todhnvonproluqodbxcodtngoousan. uehnyuou
collocudlnall nauthaot thoyaur. uuooptncudcr.
Inlcyofhngalthcyvnneolloctodtronluytoanly
undlnsopuaoruntht.

rmly Goblldu contributed to only 1.1% of the
total larva collect.-ad. Arabian sea thong: had I
higher poxcnntaqn of larvae than any of Bacall. the
fuqucacy at &rr¢nco was less. Ilollen (1973 1:)
recorded larvae of qomidu mainly from the coastal
and offnhom voters. at collected any very tau
In-vac from actual: waters. ‘the prucat aollocuau
accorded luvs: from natural oceanic stations been

from Arabian sac as wall as full the any of 8021911.
in addition to the coastal and otfnhotu otatlans.
rhoywoxocolloeudlnnll nanttuofthayoaruzctpe
Soptnnhoxandoctoborlntlnnnbtunsonudoctdhor
Lnnayoilulqnl. Thepxcocaccotlazvuthroughout
the your indicates that can bnodtnq lo catttmloul
andunpnteomot dlstxlhuuonnhovotlntthoyspan
in tho coastal. ottuhou and oceanic melons.



272

Paxnlcptdidu was npmsmtcd in 14. 4% of tho
ntattonla cmtrlbuttng to 0.035 of the total larva
colloetoa. ‘rho purcuntago contribution of larvae
Lnthohtahtan scauuullulayoffiazgalwunort
or loss the nu. Ilcllau (1973 h) colloetod Bndldu

1-rv-o asnum mam. tannin. cw­
anagggupp. zrauaunozonan. a-.-asau-ncout-..
‘than 13 no publuhud Import that the distribution at
thclutufotttnflayotnongal. raglan. ntanthc
Arabian so: than Inn colloctad tron Janna: to
noecéox ualudtng scptfior and October. uhucu tt
uaspxnuatthxuuqhantthoyoaxtnnayotnuzgnl. ‘rho
pzouneo of larvae thtoughout tho you indicate: that
pntaloptds an continuous broaden.

Tlmutdu Ihich sustain: a major tishoty in tho
Indian Doom cantrihutnd to ml: 0.9% of thc total
larva: eonoatod. Bay of Bangs). mourned highs: pota­
cuntngouluvuuvolluzroquoncyofoeeurrmeu
than that of Arabian son. ‘rho tuna aunt: in coastl­
tuud -inlrhy -9-ct" 0! emu.
§.2&9flaELL!.o 1- 2- tn-M
p1immu¢1usamBqMmp1.
‘may cam: in the tropical and subtropical tutors.
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ogupp. ntotoportadtohcfouldnoaxthullud
aunt on won on axons to: dutmt. tron land (Hccnnoto.
1959: tab; and uoyanqt. 1962: Klaus. 1963). ,
lava usually occur closer to land anus (noutnoto.
19593 - mama 31$: 2- flfisfl "'5 2-953$
on oooonic special. Gorbunovo (1963) nportod the
abuses of tuna lawn to tho Arabia son. excluding
luau: any from when largo nan: of larva unto contend.
of Intel: fig   -1
coastal region. menu on og and ;.
ggfi won from cosmic nun. Jonas no xuntu
(1963) toumd that n_Lgg and on g,§_g­
ggg of the ‘Dana’ coilocum had a wide rage of
distribution in the India Doom. Dormant (1969)
obnotvodthottho 1muu a;1hdw
Ilidoat tango in the dtsttthutioll lag tuna-8. Hello:
(1973 am) roeordoa  dtotrthutton no Ipp. in
the Arabian 508» lllnly in the Saul and Gulf of Adult
togtms. sauna the oehcr spoons ot tuna @221”
in the onshore and oonntc ngions. Pour (1971)
(human 11) oburvod that in the Arabian son the
coastal nations Ion topnuoeod by mainly o
and iugho Opp“ tllxilo ‘rlmnnul Ilbacorola }'_. £53
ufl a;£gmumonm spool» collected
2:6! the ottshon oceanic regions. that ounoutrattun
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being in the equatorial acne. George (1979) tcported

th-taamaaatnh-dtb-mains ftlqu-ncrof
oceu:%1nehecant.1.nenta1aha1£uateraa£theaouth­
west coast of India. followed by g .§_g§[and
. rhezeaultaotthepraaentatudyanoved
that laxvaa of‘ tuna ate abundant in both Arabian sea

and Bay of Bengal with Indra: concentrating along
the equatorial none. at the sue use. a wider area
xntheounttal partoiarabtanseaahowedfiotalebaauce
of larvae in the collecttcna.

Gothunava (1963) ohaaxved that lanrae of ;r_. ggggg,
were toundtntzhexndtanoeeanzroeaanuarytahptn and
tranoetebettonaoewer. Inaheopenaaatnaywera
caught tron Hovewer to Hands. Latvaa at 3.  v
wereintheepenpartaottheaentrallndianoeeantn
rebuilt!» Hard! and Deeefier. The spawning of §
aggnsobaexvaddurlngatnterandapung. In the
Bay oi Bengal and Andaman sea larvae were collected

during winter name. In the eanttal part of the men
southward £13 equator. they were caught in oamatatively
large quantttiea from Deaafier to Marat. Home intox­
eauon 1: available an the spawning of '=   333$
in the Indian ocean. 0!: the eaatam coast at Attica
1: apauna in September. October and in Hamh-April.
similar data ate available as the apaunmg periods in
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thoaultothdaaandnayoiacngul. Thoyucuto
I91!!! Intnlyinaoutalnun. Gnome (1979)
ebnnrvod along the southwest count of India boymd
sonaopehtinoucurnnoootthonlnwufxoannrah
to August maths with osmium: only in
Hayaudauno. La:vuco£l_gg3_gn§g11laehoso

an fmmd in coastal watorl. Thcy In
roparudtoaccuttronoetwortohpnl. Inch:
pmuune collections tuna lava more reoonhd from Bay
o£BmqI1dIAt1uqJ'mn:yIIId£toIIHatdItoOctobora
smouuthoyucrcpnuntthxoughoutthcyuztntln
Arabia: 801. thus indicating tho prolonged brooding
ntturcofthcqtonp. ‘nnnpalntnq grmmdnluovu
£ounat.abovuyoa:tuus1vucwc:1ngtluooutI1.o££­
ahon and oceanic union: parucnlctly the oquutottal
region. % luvu. an aunt nbmdani: of an
oeollbzutdluvaacaurtntluckboluotsolrnalong
tlnsoutlmuttcocltotloralcwtthponknhmdfitl

'.L ' . ,gt .,_.J- ,1. A : : ‘ ‘

calnasynidu contributed to 0.4% of the total
larva aolluctod. ‘rho highs: poxucntngo of lawn to
u011u£roquucyo£&tnucoworcnot1end1ntln
3-! 015 Binollo I-“VI! 01 mnflnmmm
rceotdod by Jonas and than (1953) ad 5. -N-<44
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by cornea and Pntelu (1958) are tron coastal waters.

Records on the oceanic apeciee from the Indian nature
are not available. Kellen (1913 1:) reported the

M m. troeafowatationein
the Persian Gulf and Arabian Sea. The preaeot colla­
ction recorded ecattered distribution at larvae over
a very wide area. But major part of the central
Arabian sea and eonthem realm of lay of Bagel didnot recordany larva.
alleoetheottheyear. amcaptinaprilandsaytefier
inthehrahiansaeandrebntarr. Ilovefierandbeceumer
in Bay of Bengal.

serrnidae ie one or the lmortmt ecmouicelly
important groume uhldt cootrihutee coneidarably to the
deaereal tleherlee. ‘rhie grow contributed to 0.4%
of the total larvae collected and had a frequency oc
ocarrahoe of 1.67%. Day of angel repreeentad higher
percentage. both in the n&er of larvae and frequency
of occurrence. rhie tanily ie cone!-.i@‘ed by large
nuwerotgeaeraandepedae. ggggm
are the canon genera recorded. The major parts of
the central lrebian Sea and Bay of Bengal did not yleld

the larvae of thie group. ‘their breeding was found to
beeatendedthroughouttheyaaremceptinseptenberin
the Arabia sea and July. October and nude: in
Bay of Bengal.
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Bcohelamrldee tone e etmlftcent comment
of the ecofirold 11&l.‘,f. ‘Rue catch
to only 0.4! of the tote}. lervee collected. The
irequeucy of accurneuce of the larvae wee 4.5%.
Aseblm sea bed e higher pementeqe in the contri­
bution at lezvee. but Bey of angel emeed e hlfier
£requ% at occurrence.
§.- mam §.-  °
reported to he the mum epectee present in the Arehlen
see and Bey of Bengal. llellen (1913 b) tlecotdeé
5 1., Opp. md ;.-1,.-rx -e1.‘..1'-.‘.‘|'.(.;.‘.._,  ‘Eli flfi
Indian ceeet and soeell coeet teepectlvely. George
(1979) rlcoxded one poetlerve at -=
(10.7 In 12.1.) free e etetlae ct! Ccdun where the

eeltntf-1. teweretnee and oxygen veluee eexe 31.8%,.
28°C end 4.5 el/l neepectlvely.

scaebezunarldeeeeeeteepeenlntheccetel exeee.
the epueung period tvljeyeregheven. 1955) le tether
long end cheexved from July to Jenuexy. and eleo 89:11
to July (Kzleimenuthy. 1958). Era the Axeblen see
the lenree were collected {me Hey to Amman. end
October to Jenuety. In Bey of Bengel the occurrence
wee ircnllezuttomme endanqueteoflovewet.

Lebxideecantrlhutedtooulatot thetotel letvee
collected and their fxequmcy at ocmrrence wee 8.9%.
The percentage of lexvee and tmequemy of occurrence
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was higharin the Arabian Baa than in Bay of Banqal.

Laxidaa aiao mnttihatadto tha liahaxy. Ealian (1913:)
awarded apaciaa of gag; and §
tron tho Paraian Gulf and other apaciu from tha Arabia
saa. Publications on the distribution ad lite hiawly
at thiaqnup tronthalayothnqal ragion axanot
availabla. ‘Ina praamt away atoms that thc diattic
butioa is mainly ocaauie. ‘ma conactiona from tho
north aaatem and central part of Arabia Baa aura it
to ba mvoid of labrid iarvaa uhotaaa they van highly
acatt.-and ma patday in tho say of normal. ma larvaa
waraxacolfladdurinqallthaaaaaanaaaeaptinllayand
liavflor in tho Arabia: Baa ma rabmaiy in Bay of
annual than indicating a tathat continuous and prolonged
apauning.

Bathylagidaa was and by 2. 6% of the stations
which euatrihutad to 0.0! at tho total lanraa eonactad.
outotthaaaoulyabouti/Juaacoiiaatad trautha
Arabian Sea. Int more or has the can lraqnancy of
ocaartmcauunotiaadinboththaaraaa. This iaaaa
of the gamma that is found ceunanly in tho uaaopalaqic
region. Publications on tha distribution and lanai
hiatoty of this fish to: tho India Oeaan zagiaa am.
not available. ‘may uara oonactad during January.
June. July. August uantha from Arabian Saa. Ilhila April.

June and Jhly from Bay of Banqal.
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Lenree of lieexd fiehee contributed to only 0.3%
of the total lervee collected. they oemrred in 3.4%
at the stations. The name: of letvee recorded from
Bey of Bagel wee vety negligible. the nejor then being
from the coastal and ottahoxe waters of Arabian Bee.

fiddle §;ma.@.o §.­
erethemuuanepeciee xeeordedtranthoeoeetelvetete
of Arabian see (Goptneth. 1945; Vijeyexegheven. 1957:
Kuthelincln. 1958. 1989: leeheeruddin a fleyer. 1963:
nileep. 1971': Geatqe. 1919). semen‘: recon! (1913 I»)
{roll the Persian 081! ad Arebim see was {me the
coeeeel and citation ween. Publications on the
distribution of synodmtidee of the Bay of Bengal main
are not eveileble. Gopineth (1946) recomded the lexvee
during Jenuety-rebruery pexied. uheteee 01.109 (1971)
obeetved during aevenbet. Deofier end Jmexy to April.
George (1979) obuxved that letvee were ebundent. during

rebxuery to ward: end Revenue: south: with leuer nfiere
in July end August. The pteeent collections mid:
covered eeinly the ottehore add oceanic regime showed
that theyvaetepxieeeucflxinolterdao llllrtoluguet end
October to number in the Anbien see and January.
Hatch. April. June. squats: and Decewe: in Bey at
lengel indiceting their ptolouged epeuning.



Cioryphuuldao also contributed to more or loss

the nut parentage (0.3!) an Bynoodoatldu. ‘they
won ruprucntod1n2.GIo£ehootntlonI. rhoujor
than of tin oolntrlbutlau an iron the Artisan 800
(0.5%). ‘llaotroqtnncyotoécurrnuoo nloovunbaut
iunuhlghorthnntbatotlnyotlcugal. 93%
hfiaggurcportodtobotlneaunonnpoclulnfln
Iadlan Goon. Iran the Portia: Gulf ndlsrablun son

lollun (1973 la) rcportod the larva cf Q31
lnthocoutalandottahorovatcrn.

gr larva were colloctod tron Arabian
Soatronhprll toscptomcrandlovonbortoboacmor.
uhonuthoyvorooaughttranluyotlcngalmrlng
thcnnnthn otlurdh April. Juno andacptunbor.

The out grow in this order or shuudaneo an
Angnlllltoruu. ‘rho lnptooophall of only and
llko£1rhueontr1hutod:oanly0.3%o£ttntot.nl
larvuaollocud. ‘lhotrnqucncyotoecurrcnoovu
1.0%. ‘mo porocntago at larvae rocordnd from any of
Bcngnlvunbout Jtlaoohlghcrthnn thatothrablan
and thou‘ %rrIaco alto  more or loss rllltlar
proportion. ms in I very large group ccqrlslug
auroral goon and uncles. ‘Blur grow was collected
durlngalnootull nonthsotthcyoar. oaucuptdurlnq
Juno. sapufior and October In the Arabian Sea and



Gooobottntholoyotnougol. lhoopavotogooooo
toboptoloogodondcoouooouo.

5.5. ' ‘

Koovlloogo oi tho oggo. lonoo and juvoonoo of

uohoo oootnbouog co uohottoo to on xndiopooofihlo
tootot tor uoontonotug tho biology of tho group.
‘rhtototoxoouoooooovorolouehgxowotoloouo
tooooquotoly. potuoolotly £01‘ tho India oooon
mogioo. of grout tqonouoo to tho huovlodgo woo:
thohrotiooot tipootngotguaodoa oouollooeho
etooondoondlttoootopovlnxogondthodovoloyoont
ocehauuanacenuztonotapauuungunaen-aavo1op—
now; at tho oorly otogo of ufo. ‘rho opouning oooou
of tiohoo vory in duiotmt oxooo in oooociouoo with
choir poeeoxn at migration to ploooo uhoro opovntog
conditions no mono or looo tho oooo.

Bpuvoioq ponooo oi uolsoo. pozuculorly oi ooootol
opoctoohooodoothootaodloootqooonloondondtoootot
hovohooaaocoxotnodbyoovotolvoxhoto (lo:-oodlkorud
Polokox. 1951: Ptohhu. 1956;: Dhoxooboo 1959: Auulqtttp

1963: Aatamy Iojo. 1964: Iojn. 1964: nomolzrtohnon. 19$:
and Icogvodo. 1968) . xntonouu on tho spouting
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pettods oi uvsrel sense eeleoets has been reviewed

by Dell! (1973). Be abeexved that fishes elmq the
west ease: of Indie lexqely spun during monsoon
(June to septed.-oer). end poetsmeoan ache (Oeteher
to January) . Goptneth (1942) teeoxdad the concen­
tntten at postluvsl ashes slang the rrivendrm
coest during novefier to Hard! period. use the
suns use lieuan (1945) upon.-cede fish eggs and lenses
«hiring septfier to llavséer: ad my to July. George
(1953) found thet £131: eggs and letvse were same
during monsoon months off csltcuto but llnkunda (1961)

obsszvedtheetnlargsambersdurtngtuepettod (ms
August to Deuces. Geotge (1919) observed thee in
the southwest coest of lens -:;....)4s«,).«.s    __ sppn

we 2». and an; app­
eouvity in the unseen netted. ‘Panes aches tun
gggeppneaenlydurtugthepetiodrshsueryte
august. flIoughheobee:vede:eduoedepsIIn1ngsc1'.1­
vtty during postleonsoua (fleptefier to Deeewer) s.
qenen11.nc:eus1nthe1s:ve1ebundmeeo£n§­
3% ID.) Wetcphldso eflnofltoutdeo

was observed in Noveliaex.

A suxvey at the ltteteture on this subject shove thet
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any at the (tuna an continuous broaden with
prolongod spanning luuug to: u-uni months. E11110
thoabonctudlonhuodanthoeollocttausotoggnmd
luau In nanny Iron tho coastal tutors. Gotbunovn
(1963. 1965) studied the spinning of uwdvmtd tithes
intlulndtnocancovorinquucoastalandocualc
unions. It was obuxvod that mmg ggggg.
1- $1: 1- 31.31%: LEN»: EH43. Eia 521311.­

In- -ad unsung; -v-In-6 in the
ooutnl eaten. the menu: has urlut (Pout. 1913)
r-poruaenat.1.azuoAnb1anau ttuhoqgnvotolbluudo
utmxnngaznctoauqtnt. ehopooruuanbotac
Decoder. Jumcrynndrcbxuurynnutluuhonuintho
Bay of IQOII (1979) flu Ibmdlnco all in the much!
of April. July. soptonbor and October. the has potted:
bung nouns: and tau-uxy.

pea: (1969. 1910) doltnootnd the scum upauunq
anutntlulndtanoeuanbnadanitnhogwottho
110$‘ sooplnlttan 0310:. no obootvod higher conclu­
ttnttalu of itch 099: ) 400/M. in the Arabian son at
places 11):: uorehom Inn! at Arabian cont. northonl
upotsonlteout. norchoznnndoouthoxnparuot
Soeotn Inland. nun oi! Intel’: and Gujarat. Ironic
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ooaat no oooth or 8:1 Lanna. of thou plaooa. north
ofsoootralalandvao tomndtobaonootthorlchott
aroaa ln toraa or flat: oqqo rooordod tron tho Indlan
Oooan. Anouezooo ogqoporhaulwora oolloetod
tron ono of tho statloua in thla locality. Ploooa
like out of socotro. off north soaoll ooaato northern
part ot Arahlan $030 off hatch and Gujarat had Iaoro
than 300 099: per haul. ‘rho lowart rage at 1-26 on:
porhanlvasnotlcodatthocantralpartotarabln
son. In tho Bay at Bangal raqln tho hlghort concou­
tratlon or flat: ogga ( >400 par haul) waa round at
tho north wanton: half or the Bay. amcludlog ooaatal
aroaa. East and want oi Andaman-Nicobar Ialanda also

calao under this grade. as those two placaa. tho
tornar none had a higher oouoaotratlon of > 300 ones
pot haul. The lovaat value of 1-24 eggs per haul
var rooordodatthooaotralpartoiflayofnongal.

‘rho qnoral pattern of dlatrlbutlon oi nun
larvae in tho prosant study ohovad that tho atone!
abamdanoo or nah larvae ovorlappad thou of flat:
ago: at uvoral roqlona. ‘rho plaooo auch as north­
oaatanx half of Arabia ooaat. northern up of soalall
coast. xaarala ooaat. aoothaaat of 81-1 Lanka. north­

oaatarn hall of central Bay of Bengal and a in plaoal



Soio

clengthoquntorcauundorsuchoouonaenuot
nbmdaneohothtotogqnundluvu. Itthucnw
nnu of cinnamon could he canstaond an spanning
nun. it would be Lnunsttng to constant tho north­
nlun half of Bay of lawn also as n pouutlal
IPNII1-W 9%!-In 6&1“ til! 10!! £l.d"lnnd:.ug xoaotdn.

vrhtatumxaapoanootthomszutououngebaob
Vanna: undo tn the pasta: shady.

m .FL:"'._t.\ - br 4-... .r.'..'    ":1-V 5.4 ".r,.:'3 »_. I4  .

‘rho tfllififltllihtcal taut» of Arabia: son and
lay of Ducal - the lad loehd uorthom boundary.
various lands. 31.69:: and 3 11.60: canttnntnl shalt
alougthoouton uceeranaunnrtcnranonlagtho
Inseam nacho: - tnflucncod the eolpoltua of the
noeplanktou uqlu eollocttdo Ihtch an minty {tn
the oftnhon and oceanic regions.
ucnuldnltntuuunuuntxennnrateukeonaanl
liaddtnsouthltrahta. tnthcgulthotuocnlrunnd
Anhtlnyuuulnla. c1angthcvotteoutofIndLaanb­
eoattncuttneludtug thatotcult otxntdtladaulf 0!
cubly. out at Hanna: and Pan: stnlt bctvun India
and an Latin. 0:103: cont. Bunnie coast. Strait of

lxtuutvo emu­
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lleleoa ad tweet oeeec oi suetre. the oaatlneotel
ehelt eqlee teooxded the highest abundance of lervee
danlneued by clmeldso Cllqtenlldl. eynodmtldla {let
ueheeeto. flseooemloaeqloeueedalnetedbythe
lane of eeeopeleglc end bet-hypeleglc Ilene: each ee

gonoetoedde. etonletlde. peteleplde. sciopeletdllde
end Iyctcphlde. The lntexeedleee zone noted to: the
neebe: end klnde of lenvee aepxeeeoted those of oceanic
end ooeetel tlehee lnoludlng eevetel oouerolelly
lepoxtent gzoupe each ee lngteelldee. syuodutldee.
cetugldee. Betrmldee. corypheenldee. sttoeeteldee.
Lebtldldg Celllonyuldee. Ttldalltldeeo emu end
socebemmotldee. the verloue eoogeoqnahloel tegloee
tecognleedlnthenralnseeandleyotlengelexe
the Ateblen ooeet. lied Eee end Gulf ot Adm, lent
Atrlden ooeet. dfitrel Arabian see. wet ooeet of 113011:
eeetooeetotlndle. veetooeetotlusneuadrhellendo
end oeatrel Bey of Ieagel. Theee ereee eudnlblted
eoue klnd of verletlone dependlng on the copogtephy.

rhehreblucoeetle teporbodeobeoneofthe
rloheet eaeee o! the lndlen ooem le tezee ot ptllety
production: ad eooplukta bloeeee. 34.7% of the
lexvee collected full the Ateblen see were icon the
Ax-ebln ooeet. llejor tullllee oi fleh lexvee (11:
tonne of mnetloel abundance) collected tron here
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included Nyctophtdaa (51.4%). clupatdaa (12.3%).
aropacatotidaa (8.5%). caxugtdaa (5.1%): 93¢ooato­
aidao (4.5%). suontataao (3.710. coxypmanmu
(3.175). Scomaxoaortdaa (0.9%). calnougutdaa (0.01).
Thunntdaa (0.9%). Labttdao (0.7%). and  (0.1%).
Ocmtnuco ot Oonoatontdaa and tlyctophtdaa amounting
to 61.9% of the total lazvaa tndicatad the oceanic

natutootthta aua1ncounaqIIancotoacat:oIIouIt1­
aantal shalt.

Ifhlkadsaaandaulfofhdau ataaacmttihutad
23.1% of than total lat-no conaczad tron tho Anbian

saa. ‘ma topography of thin canton clearly indicated
that it was an axtanaton of tho Arabian Boo. Accord­

ingly Ipctopludaa. a typically oceanic group emeri­
b1n:adto'l9.3%o£tha1aabaaco11actad£roa1:!u.a ngtoc
any with abhor oceanic groups such as Gonoato-tdaa
and stonlaudaa which uaxa only about 3%. As ouch
coastal and offshore gtonpn like Clmatdaoo Enqraultdaa.
Bugnacctoudaa. carugtdaa. calnoayntdaa and Gobndaa
wau repraaantad in tho collacuona only to the axeuat
of 9%.

rhaxaathtrlcancoaathavtugavarynartou
coutinantal shalt hadthaaooacoutour nna at any
placu within 4 In zroutha more. this ooaanographic
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omdlttm man: also account for this ganuvuly
Ina nflcr of lawn (7.230 colloctnd Ira bun.
Ilouuvut. thouontaaunntuwvunmoounnie
{much Ufa’-Gfllldao contributing to 63.2% of the
larva. 101101303 by Gonosemidu (16.2%) and another

3% uhaaod by stcntuuau. Pnrnlcpldidu ma 3eope1u:­
eludu. Oceanic otnuntoids. labnds and gaupyndn
Ildllptofic ‘rho nuuhongnups 11100 lngrmndu
(0.51). Iynodoatuu (0.1%). Itoplflltouelnc (5.1%);
Cttonqtdnl Clufi). ca111cngd.dan (1.33). ‘lfinldn
(1.05). Cebuano (0.5%). Beotpanntdu (0.3) ate.
umuodtbohtghlydtvotuuulanrootuaotxninthlu
xogtu.

Tlnoontralanblnscnlnneyptcaloeouuc
raglan poucntnq an Addition). larval cuqoutian as
that of la: Attica Gout. ‘I'M: region recorded
12.3% of the total lava collector! iron the Anhtan
soc. Ahoutltxoifluluvuoollecudtronthu
main holugod to the nuapnlnqlc and bahhypolagtc
gxoupn. tho aanootc-Mu (19.15) and nycuyuau («.00.
09150: I310: groups tocoxdofl V010 B (3.0%).
sornnmu (0.110. Cntunqidu (0.020. Bercnntcidu
(0.6%). I-uhxtda (9.5%). ‘rhmntdu (1.275) and aobuano
(0.35).
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‘the vest gout of India la charactarlsad by
a vary broad and aactonolva oontlnontal shalt which

Ialntatnad a large auawlaga of coastal. anchor:
and ooamlo apcclos. Honour only 22.1% of the
larvae oollootod tron tho Arabian SCI van raoordod

tron beta. The oceanic grows caught from this
region Hora Iulnly Goooatoaidaa (30.3%) and Hycto­
phldaa (26.9%). ‘the ncarahoro arms raproaontad in
this an an Gohlldaa (7%). Irognaoorotldaa (6%).
synodootldao (2'). calllonyuldaa (1.2%). Angutllltornu
(0.6%). tuna (0.236). Soorpunldaa (0.2%) and
carangidaa (0.1%) .

Along tha out coast of India the contlnontal
ahalt to narrow axoopt at the northern ad ad ao
Ialnly tho oooanlo charaotara pravallad la thla area.
As  tha larva of hathypolngic and naaopalaqio
flahoa tornad 84.7% of tha total larvae raoordod tra
the out oout of India. 34% of tha larva oollcotcd
frm the Bay of Bengal worn from this region. Tho
aunorloal abundanoa of qonoctoalda and qcyophldo were

41.7% and 42.3% ranpactlvaly. Aa tho mfior of
coastal aaqalcs wnra lass. the larva at mrmlldu
and clupaldu together oontributud to about 0.6% only.
‘rho danalty oi Brugutccrotldaa was 7%. other group:
that oeourrad in uora atattona ware snrranldaa (0.8%).
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Cetmqldee (1.1%). Bureueueldee (0.0%). Lebzldee

Gchlldee (0.910. and Sanzpeuudae (0.2%).

The wee: cent of 3&1 and 1'he:l.lend dltletedu
true abate! the eutceeetot Indleby in cages!»­
tlvely rule and proulnent cuttluental shelves support­
ing rldxjxoveevqo. rrcetheneyotleagel
eexleun lane of 45.5 I!!! collected tree this legion.
flmteverlhecaltrlhutlcn of ocenlcqrewe such ee
gcnoetallde and -neopuao were 20.7: ad. 33.9:
teqecelvelp. fleet at the groups were lupncerotldee
(us). seupaaudu (4.1%). aobuau (3.51%). causat­
dee 0.6!). set:-enldee (1.0%). Angulllltomeu (1.4%).
Btrcueteddee (1.4%). nuunlane (1.3%). end cellloayh
etdee (1.18) which lncluded the coeetal cpeclee of
flue teglca.

The ccnttel lay at local. e typically oceanic
xeglod recorded 20.)! at the total lax-wee collected
ttafllyolluael. This negluweeddllnetedby
letvee of  stfietldee. Petelyldldee.
scopeluchldee end nyctcyhldue «Ma toned 79.4! of
the lesvue collected trail thle nxee. The highest
denelty of letter nu that of Ilyctophldee (39.1%)
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£o11alldhy0oIIoI1h£.dII(34.G%). Iufiootxotldlo
vunothornujotquwotthunuovtthuixoteln
luvco. carugtducantrthuuduzdl. Anu­
uutotchogmupomoonldatchoouunandwueon
pu'uo£thoIayuoupnocnthn'nn1oe.hut.nuoo¢cho
9l&l¢IIntrLhtOIltaIonlthIII3la£ehotota1l.a:vII
eauueudtrenthungiu.

5.7. ?.~

In in cotulnttan anctttcuat nun: pup-soc tor
thoflguupo pontttvueotulattansnhauod
thattluxrcnvuuaunnul nquuuunutueholayut
Iunguluounonoxlcsuehuaalmfitlononfiotot

‘ytoupu had dltfannt nvttumtd nqulmnuntn in the
Anhtnson.

lnthccaooocttmlaxvueollocuaftontholcy
0! land. thank chi £18206 ngcosatm scan was capable
of alanine n uptucnt put of the vurtdatltty
(07%). tho uomlalllulvurlfiilitrltrhoduc tenths:
autumnal nelson and: u dtuolvnd canon. amu­
nttnocua. wo@: . entrant. tuhiditra
dnptb ntrcttuelttm. tntsncum of tho above taceorlo
out. since only 3 than put at the vauabtlity um
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nnnl.nudunup1u.aod.1ecq:hu1a_uthat.noca11.hnt
aalyatouotthotaotorcnunttmodabav-onqudhntokntluprodlauannbluty
otun-oaolcnnhututuurtqrovul. Iathouabiusu
than 1 3310: put oi the vuialatllty shunned ucmluuod.
M. tenants that an the anvtxcwunul factors. or non
c£¢|lCoI1aI¢Il1mt1IIl.ntCrI¢1mo£thc£acBo:8&-­

uJ.1n1t:ynoodbotahnn.¢o1:hatccm:a:l¢cub1o£I_pmIInnnt
maid in mocked in the tutu“ anuuyo.

stnacflnxuguastcaeootflucatauun zoanaeoho
c1gn1fl.cant1nt.lulayo£Bcug«I1.bntnottnthcArab1nn
Scutteoulduauucludcaehatothnrtactonthatnu
noculnnnuyhcnloutolutivuxqorcmeetnthol-my
o£nnga1.an6nonn1n¢1vn1qao:t.anon1nehnArahun
auvtthnapocetouqornsunaudnaltnltr. 1.0. a
annutdu-ably largo exam at nah lawn will be tight­
nun:-.11 continue with than uv1t%ta1 factors
1nthIAr&1an5¢n§hm:lnthcIcyotlInqI1.IIhcn
caqaondtotoqunmuandaultntty.
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“gm
‘rho major «wjocuvu at the pasta: sully

auto to sun: tho composition. distribution and
ahundaneo at fish lawn in the 1103 eellocttml
txonclnanhtausuandlayotlcngalduxinglflso-'65.
rhoqunutttcttndauabtatnodhavcboannaudto
domain the relative nhmaaneo ma distribution of
lurvuhothtnopaoumdttnoutthaviuueoptavtdtnq
tntounua for tho steal: uutuqut and nunagcnunt
at nanny rcuourcos at tho rogiaa.

fish 10:73 sound out {tall 935 Itandnxfl loo­
plunkun twins with 1 total. Velma of 14653.5 II
in: flit  Iudim Guam 1101604 53486 lpodnnu
mud: an tduttuod into St iantliu and 1 order.
fluunumnqluunhfmuutmusaqld
intnoustntoolimuniorlnz. tlnatratulumlod
botngthonppoz zoontndoopunut. uudthomttzc
unto: aohm over the continual shalt. 'IhI!¢ the
ufitug nu nu than zoo In.

‘rho tquorunt e pa:-anuuu swat an
‘h0pO03'.PhYa  ayutala. nu: nuns. qpunlunq.
hydrological ptoporuu and sooplnnkeon btcnnu at tho
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atea etudied. mating the eawedition ease reviewed
with a View to tind out the possible correlation
with the abundance and diatnhution of nah larvae.

the larval dmaractera. area. period and trequmey
at oecanenaa ma petennteqe eantributian of fiah larvae
belonging to 45 gro-ape were dealt with in detail.

Laxvae of the acopelizana tiehea and all
thexeatetthegtomainthepeaeentageotahméanee
caltrihntinq to 36.16!‘ of the total laavae mllected
ironthehrabian seaaudlayotlenqal. Auengall \\
the 91% at larvae elaeaitied at the family level.
Hrctephidae ranked first (25.3!) with a irequency of
oeurnnee of 70.8%. This gtoup wee eollected round
tbeyearttoehoththeareaa. rhediattibutioneaa
very eideapsead covering majority of the oceanic regioue
with higher pemantage of larvae in the Arabian sea.
thouuhirequeucyoteeuutunoevaaaexeinthelayot
Bengal. The cntxihntiau of Paralepididae was 0.6%
at the total. having major concentration in the oceanic
regime. ‘they wane pnaaant miionlr in both the
amaaainalnnatallnanthaottheyeat. exceptia
septaubet and October in the Arabian sea. Diettihutim
at seapelardtidae uhiw sea uattined to Ilareh-septawer
pariodauuaalnlyocnnic. eontrihutinqtomzlfietthe
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lulu: aollocud. mama so:  3 can more
lntvuofthtnqromthantlutsznntholuyoclcagal.
synodonudan. mainly distributed 1:: the coastal %
ottnhen man an np%oa by 0.3% at the larva
eollocud. Arabian an having nbmt 7 than non!
author of lava than in tho Buy at icuqal.
occurrud ts.-an lurch to lianubor «eluding Apru. and
sopulbor in the Arabia 30: and during Juunxy. Hatch.
April. June. soyufiux and Donna: at any of Bangs)...

Gaatutdllrmklnoloemdtnlhunimeio
contrthutodtolflolflsolalvlocollcctlflo Inupttoat
tho1rv1dod|.ot:1huu.on. 3/Gottholuvauaelloeud
vutxuuthclayoflaaqcl. Gmu £o1d
tlunnjorcuupauuntottlnflldlynndflttnecmrnd
th%t!Ioyonr1nbothtlunt¢u. Gmu
acomtod to: 1.1% of eh: total 11:-was audvu collected
thlouwoutflnycarclctptdntlnqimunxyuaarcblmllr
an-on Arabian 80: am my can an Buy at‘ nengu.
stoniattds hnvtng major cmountnttann in the offshore
undoeoan1cuq1.nscmt:1hutodto1.6%o£tlntota1
larva. rhoyuaupnnmttnhothtlnuonsdnrlng
llnostnllnmthaotthoyonr.

‘rho clupcotdn continue of annual Ipoetu such
as unununndauchovtuwon recomodtnoflmorc
actors. also contnhuung to 3.»: of lava collected
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iron the Arabian an and Buy of Bengal. 0: than
the major thus was that of bananas: (5.076) in the
Anb1nn8umd0.3%1uttnlnyo£lunqn1. uugatnut
_th¢ contribution of clupctau of 0.01% and 0.05%
nspocttvuly (rm Arabian Sea and Bay of Bongnl.
Twenty an larvae at Clupctdu an eonocud. of
which 10 icon from tho Arabian 80: md 11 from Bay of

Bangui. or the 1.666 cngtmuds aolloctod. 1.601 were
£raIIthoAnb1an scnandfistranlcyoffluaqll. Thor
tron ueoxanaznuxnoutuzunnehaoteruynuzncuo
ions: can and front but later. ml: tron Dutch to
scptcwor. Bathylaqtdu aomung to 0.4% of the
total larvae were men abundant in the Arabian an

chm in the icy of Bangs)...

Inwuccxottdu. munch an thtrd in but clan: of
abundant» at the family 10101. contributed to 3.7% of
the total lawn conocud sub 0 troqucncy of babes
of 26.1%. ‘the lay of saga]. had nearly doublo tho
contribution of luvs: than in tho Arabia an and I
mono: tnquucy at oeeurnmo. coastal. cannon and
canal: dutrtbnuou at larva vote named throughout
the yllt.

Annuq poreoids. carangtdu had the htghout contri­
bution of 1.2% of the total lawn collected. ‘rhouw
thopomutago coneributiaawualnontthounoinboth
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thssrssloliyofllsaqslshovsdsntghsrpszasntsgs
ofocatnuas. Lsxvssvsns esllsctsd tzanasstslo
ottshotssndoosmlcusssthtoumsoutthsyssr.
&rrsuldssuh1ch%::sdeh:oughos1-.el:syss:.%sd
£oro.4uo£chstotslls:vss.thshlghsrshssshsln¢
tronthslsyotnsngsl. Butthsttsqusncyot
newts was Iloxsotlsssthsssns. on1yO.37£o£
an lsrrss collsctsd hslaugsd to the sunny cosyphssnldss.
at flssss.hsss1o:ps:'I'.ssst:usthsArsH.nsss. ‘lhsy
vonsp:IIOu|:dut1nqlls11dI1=oDOes&sr¢:esptl.nOct'.ohsr.
Lsbx1dsssaeount.sa£oto.37£s¢thstoeslls:vssmd
occutud thlnumout tho you’ with slightly high:
rsprsssnt.stlenluthsA:sblssssst.hsn1nthsIsyo£
Isnqsl. in Isles of tbs lsrvsl scarcity satlcsd consuls
thsnormsmpsttetthsstsss.

‘rha scfitolds\lLks ‘rhunuldaoo Scofitldlco
scohsrouorldss and fllstlophorldss cantrlhutsd to 0.95%
at the toesl lsxvss. rmnnldss hsvlng s ssjo: shsxs of
0.51. follovlld by Sc%stouorldu. Scoflatldss was
tsptsssstsd by only thus lsxvss. I! trust the Arabian
ass and 1 Iron ths lay of lsngs1(£1rst tsaard tron
tbs stss studied). Hulls tbs distribution at
Iilstlophorldss was oossnlc. sesnbtldss and seodasrouorldss
usts  at ottshoxs: it as coastal. otfshots sud
ocsalclnthocslooisldst. lisjorltyoftho
scosbxolds ooeurrsd Ln slnost all months at the par.
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I. the larvae at other potcifom finial.
Gohlld-to eantrthutcd to 1.1% o: the total larvae with

3 itoqucncy of  at 14%. ‘rho parentage of
larva collected was hlwnr from the Atabian soc thm
that at Bay of Bengal. Dtittihution was found to ho
maul. oftaaoxc and count: with occuxrcneo in an
uncut. scexpunidu contributing to 1.1% of the usual
shown! 3 Man: nmorical abundoaeo in the Arabian sag
luvs: an pecan: 1n the coastal. offshore and oonntc
coolant. stromtotdu uptcunttng 0.4% of the total
lu-nu. had 1 truancy at oecutrcnoo of more than double
intlmofltyotnoaqalueallparodwiththatotthoanbnn
son. cnlnmyntda with the aowenntrsuon at 0.4% ma
htqhurttoqunncyataocuruncotnthoarabtm Souths:
in tho lay of lcngul. were collocud during April and
aspects: in the total: not. and rcbtuaty. Ilovaubor
and Danube: in the latent. 1-nauuna. ma qupynda
cocothar canenhntad to only 0.175 at the total. luvu
collected. ilhilu Arabian Sol  Minot rlcoldl at
acnpyuaau. rrwuuxtau an -on in can any «at anon.

‘rhcrovcxcqusto amdaotofgxoupauhooopcrecutago
eanttihlucn and tnqucncy of ocaurtcneu an very low
as indicated in ‘table 6. The contribution at manila­
taunt  at the various fault» at the 001:
and on-111:0 lulu: had as voty scattered distribution
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with loss outbox of larvae uoouoting to 0.3% of the
total. Arabian son vithhighor pomocotaqo and higher
trcqucncy of oooutrouoo rooonhd those larva during
Honda: to Soptowor potted. In Bay of Bangui only
Ootobordidoot rocordnoyluvao of this group.
nooootidu and I-Ionixhaqahidu which ocnourrod throughout
thoyoo:toq¢thoreontrilaotodtou1yo.i%o£thctotnl
larva collected. oi Ihich Boy of Bangui had the higher
nunoticol abundance and tnoquoney of ooourrmco.

‘rho tfiliu Baliotidoo. Diodontidoo. ‘rotroodontidoo.
and Ilolidao won toproomtod in the pnunt
oolloctiooo only iron the Arabia son by pootlarvol stages.

‘rho gononl diotxihutia of fish larno from the
Arabian sauna Boy at huge: ohovod hiqhor amaa-mu
inthoooutol andottnhozovnton. Baudonthoir
distribution. 9 dittotoot Iooooogtcphicol can rofloctioq
tho hydrological mail» in the Arabian Boo m Bay of
it were dittctonoiatod. ‘me can of highest
abundant: oi luau. though ovorlappod at certain plaou
with onus of sooplnnktm ohmdooco. did not always
ooiacido with tho regions of their hit dcooity.

rho aulorieol abundant of fish la:-no tonqod
icon 0 - 1600 por haul (200 3’) and coupototivoly high
values (noiitic abandoned unto uotlood towards
Instant Arabian son. vostom Boy of lanai]. ad slug
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the eouthweet eoeet at man; the oceanic regions
ehoelnqegteduel tedncttantnnnnbereuwemdethe
centxelperteofchehrebtenseeeudleyotflengelad
the ,equeto::l.e1 regions. canted to the Axebzlen see.
Bey otnengel reeordedhtmernueencel ehundenee of
luvee. This neey pnbebly he an indieetim of the
presence at hither to tmeutplolted pelagic nursery
meeeurcee tn the Bey of Bagel.

scene at nah leteee vete aheeteed et. teetrtctaed
ereeeo Ilhiehnerheeeezeeultattheeoctelbehevtaur
at the peleglc-aeclrtontc ttehee leedtng to euntegtoue
distribution at eggs.

Dtetxlbutian studies at iteh lervel populations
beeed a tour eeeeene indicated the consent:-ettan at
letvee ee lerqe petchee with Illxifl during Hey-August
period ad datum «ring r period
ehoung the ettecte of mucous. During the aenelueet
euneean period (Rey-Amuse) eaten put of the Arabian
see $031134 vex? him denetttee at itch lexvee ee
lengepetcheeeleuqttmeeneetelendoitehoreexeu.
wheueeehe teetotehehrehtu Seeuuluejorpett of
Bey at Bengel bed only been pagan. 1-1.-anu1u.ca
period (309?-Gllter-October) indicated e caneideteble
decreeeetnthemundenceotlerveetovendethecloee
at the southwest-. uaneoan pence. 1-no uoxeneeet eoneooa
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patted (Barnabas-rob:-naxyl Iholod a tall in tho till!

larval popalatim of Arabian an and lay at Iongal
aaqatodtothofiolthuoatlmoaouporiad. ‘rho
txmoitian potion (Hard:-April) zoeordod noxo laxvao
intholayet Bongalcaqatodtoatabiansoa.

The math-vino distribution ocudioo in the Arabian
saa xomaalod quot tluctuatiano in tho diotrihutiea
pattorn shoeing noxi& abundanoo in July and omoidorablo
£alllnMayandDoe%atnmthI. Ihorlalinthaiayof
Bugalthonaucilamoyioldotlorvaovaoinrobtnoxyaad
nininaninnocoubot. xuguaoni. thopoaklnnthaof
ahuudxwotaduxinqtho&athuoatauaooeapo:iodin
thohxabiansaaandnorthoaotlonaoaaporiodintholay
oflongaltfilichqottonhcodtothoniniuunintho
roopoctivo ttanaitional poriodo that follauod.

Analysis of the day and night cataoa of fill:
laxvao indicatoa noctmxual of non than doublo

Ana: at hiw ahmdanca of latvao and choir
eontinuaua oficurranoo out axtonaivo poriofla oboorvad
inoovotaleuoaeouldbolookoduponaaindicatiaaasl
naming grounds and brooding ooaama of oovatal tiohoo.
agoadnfioxoithoeifohozoundacunicfiohooaro
continuous hnodota with ptolougod name ooaaan.



302

‘rho dintribatim of uqnuiida indientu ch:
pnunauofanuploitwlonunrenattlutgtanpin
the «lawn man. ‘the accurate at seo¢roidso
particularly man. and attain ache: potciton tishu
also an Ipptflciablo in an ofinhoro ad ocumic waters.

rnqamcy distribution of fish la-no ruvcaiod
ion-or acuity of luvs: having hiuwxue tnquancy oi
occutruabothinthoarabimscnmdlcyotlcugcl.

‘rhonlationnhipbutuoutlunflcroftifla
inrnousdchcvolnuootttnroopoetivo pianktm nqaio
inthohnhiuscoandlcyoincaqnlwutoudtoho
vary ineunninuut. An invuru relationship «said he
notieodinau-uiuauco.

‘rho dintrihutia ma aundanon at fish luvs: in
niacin to amrirannoaul pursuant: such an salinity
and tuqotacuro were mnlyood. Hajority of the
tuiiiu oi fia lune oceanic both in tho Arabia
in and Buy 0! Bacon. ittupcctivo of the dittorunau
in the range of towordmtu and salinity.
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‘rho oortalatioa matfieiout aatrix pnapatad for
unflqromaahovadchatehaituviai uaqai:a­
-uueauunauyotunguuouaonorxauehouu.
ahilaaonaoarotgnotpaiothaaz-abinaaahad
dittatantoovirooaaaeaitaquiranaoca.

ma ooattioiaot of oorraiatiou oalmlatad to: tha
vatioua gxonpn firm ma Bag of Bongo]. with taqaaatnma

audaaliaityahouadthatuata otthagmwawaa aimin­
tiomtly cotraloead with aalioity. uhauaa. jgmg
Paralapididaa and Iyoeopbidaa aata aigitioaotly oouaiaoaa
with hzatatuta. lioltibtg it ‘Ina if that about 10
gmoupa van aimiiicmtly oorralatad aithar with a
aalioity. or both in tho Aréin saa.

‘ma zaqnaaioo meal davaiopaa aaa loud to ba aigoio
ticant at 1! lava}. (P4 0.01) ahoaioo that it was %ab1a
of aaplainino a oimitiemt. par: of tho variability in tho
pndiotioo oi abnndnoa at fiah iatvaa (or nay at Bangui.
tha oofiar baing oorxaiatad with oaqaraouxva and aaliaity.
no can xagxaaaion nodal oavaiopad for tho Arabian saa
aaa tound to ba not aiauifiont avm It 5% Iowa). (P > 0.05).
ahouiog that it Ina not oapabla of mlaining a aimitimt
pattotthavariabiiicyinthapxadiceioaocabuudauoaot
tiah iuvaa.
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‘the variance of tho -runes’: dtnutty mau­
cI1a1.aud£ott.hcubmduesoe££1m1a:va1nInunn
uutotnduhnunnlltntltocttngthnttlntypoot
uuvltununttnthodnnarouuuronnnorluoofmo
suIol:1.nd.bntn¢.lchu::tooo1d. not now. savanna:
tnptuucublo.

Iilulozgfignwg, nsopueozottaunnduyetophtdao
vonvldolydtstnhueudtuthniayoflangol. only
llyutqhldaohldwldudtlttthuttantntiaoltahlmsoa.
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