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studios on tho ooturol hiotory ot notlno fiohoo
in India ooro ploaootod by tho orotohllo lhdroo Prooidoncy
Ftohortoo Dopottnnt lflornoll. 1910. 1922. Noyldu. 1922.

Hornoll ond Hoyodu. 1924). sovorol oontribnfilono to tho

knowlodgo oi oggo ond lorvoo at dtltoront counrotol

llohoo woro oloo undo by tho obvo Doportuoat in lotor
yours (John. 1939. Dovonooon od John. 1940. 1941.

Dovonooon and Vorodorojon 1942. Dovonoua. 1943. Dovonooon

ond Qoclo. 1944. chldoaboron. 1943, Ghlduboron ond
Vbnkotoronan. 1946. Jacob. 1949. Chosho. 1950 o. b, 1934.

Chocks and Iothoo. 1935. Chocks and Gnonoltiholol. 1963}.

lhrittno Uhlvorotttoo ltko Ihdroo. Iodboy and
Trovouooro (orotuhilo) and tho Inotiiutoo under thou oloo

oontributod to tho otudtoo on fish oggo ond lorvol

tosoaony lalyor 1935. Janos. 1937. Punlkkor ond Aiyor.
1939. Phnikkor ond Holt. 1949. Noir. 1952 b. 0. John.

1951. Vijoyoroghovon. 1957. 1959. flnthollngou. 195?. 1958,

1959. o. b. 1960. 1961 o. b. not and Prodhon. 1949, 1946.

1947. 1951. llonon. 1945 and aopiaath. 1942. 1946. 1950).



Rscont studio: 3t chm bIp3rt3nnt of Hnrino sciences.
(University at 13:31:. Cochin) lava resulted in 3 ouubor
at contributions on tho Itch oggo 3nd 13:73 at tbs noutho
cont eo3It of India (B313ke1ohn3n. 1959. 1961. 1963.

1969. 1971. B3l3hr!ohn3u 3nd Devi. 1?74, Dtlocp, 197?.
Proualcthn. 197?. sroahunarl. 1977). Llkcnlol. Andhr3

3nd An333al31 uivotaitioa 3130 took up 313113: studio:

on the 33st count (03n3p3thi 3nd R313. 1961 3. b. 1963.

annnpnthi 336 R30. 1962. Butt 1956. R39. 1963. R313 3nd

63113931111. 1969. B31uubr3h33ny33. 19'”. B3133ubr3h33ny3n

g§“,;, 1969. Vbnkstarannnujan and Rnnauethi 1974. 1977).

with the oatlbltahnont of tbs C3ntr31 M32133

Finhorios 3nd the Central Inland Fisheries Rncoarch

Institute in 1947. studio: on 3133 3nd 13rv3n were takon

up 33 3 ragulur pao;r333oo resulting in 3 aunt: at
publliutlolu (Jonas Ind Hines 1950 3 In B. 1951. 1952.

1?§3.-Ptntulu and Janna. 1951. Jones 3nd Pnntalu. 1958.
Jones. 1958-1967. Jones and Kh33r3n. 1963. 1964 3. b.

83:01:31 and-Ulhotra. 1952. Knranchandanl 3nd lotwuni.

1952. B313ktiahn3n. 1957. Knthaltagun. 1960. B3p3t 3nd

3Pr3s3d. 1953. B3p3t. 1955. Nair, 1948. 1952 3. 1959.
1961. N312 and Hohnnnod 1961 3. 5. R39. 1964. 83br3h33ny33

1964. 1960. ¢b3ndr3. 1964. J33on. 1967. Kotv31. 1961.

Bal3kr13han and R30. 1971. B3n333. 1968 3. b. 1959.

1971 3. h. 1973. Gnpt3. 1972. Acharl 336 Vlaoont. 1972.



Vljeyeregheven. l973. Gltljevellehhen end Gnenenmthn.

1974. Sllee end George 1971. Sllee. 1974). Ease. lerveo

end Jovenllee oi eeverel epeelee like sgrdgnelle loggigegg.
£:.£.l.-..P.£le.£2- §:.l.L‘L".';'.l.§o &aL:m2.l- 3M.£!.9.££.!.I.e.t.
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ammo =pp-- .!r_r.;2:.%.2..*.L9.a:.d..l.a.
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hewe been the subject of etudlee by the ehove enthore.
While theee ettorte heve been locelleed end generally

teaonoey oriented they have resulted in e number ol
eontrihutlone on the ll1e-hletory end epennlng of eeveral
ooenerclel epeolee.

Deleeen (1922 - '30) in hie eerlee o! publleetloue
o the lleh egge end lervee iron the Jean eee. contributed
e neelth oi lnlbrnetlon on the taxonomy of egge end
lervee of e number of epeeiee relevant eleo to the Indian
lieh tonne. A.ooneerted etiott to collect eerlne

lehthyoplenkton tron e wide: eree, particularly oi! the
veet eoeet oi ladle uelug ooeen going reeeeroh veeeele

nee lode elnee lete tiltiee by the centrel lerlne rlehev
lee Reeeareh Inetitnte. in eolleboretlon with the
eretwhlle Indo-Noreeglen Pmojeet oelog the reeeeeeh

veeeele 'Keleve‘ end ‘Verena’ (Jones 1967 e). Thle hee
led to the collection of eeverel egge and letvel eenplee



(see the diet! eaters oi the 3!! coast and the Laecadivea

archipelago. These eatesials have been used by and large
to: qualitative studies end also to indicate the spawning
grounds. eaialy of tunes. (Jones. 195! - 1967). Jones
and Knearae (1963. 1964 a) based on g§;§_Eapedition
(1928 - 30} Iatesial {toe the Indian ocean gees en account
01 the distribution of tea and hllltish larvae in the
asea. Available inioreation on eggs. larvae and Juveniles
at Indian seoebroid iishes have also been aoepiled by
these authors (Jones and Knearan. 1964 b).

1.2

Advanced eethods oi ssepling ishthyoplankton to:
quantitative studies. elieinatieg to a great extent.
possible errors and better tssataeet at data have enabled
eeaninglal interpretation at the data for the assessment
at stock abundance and psedictien cl year-class strength.

0! the early quantitative works on the eggs and
larvae 01 series lishes. the works on the Pacific sardine

{§gg§gggg_e3esg;eg} initiated in the thirtees deserve
special nation tssofiald. 1934 . Bette and Ahlstroe.
1941. Ahlstro. 1940. 1952. 1954. 1959 a. bio leak

and (Dalton (1961). Marsh 33;; (1961 a. B) and Ahlstsoe
(1971, 1972) reported on several eggs and larval surveys



eendaeted enneelly. ndee the euepieee oi the 0.5.
‘Department at Fleh and Wild lite service. Boeuprekoh

(1962) publiehed the reeulte 9! (lab egge lurvey in the
Gal! of Thailand. In Indian eaters. Bel end Predhen
(1965, 1916. 29C?! and Penlkker and net! C1945} repoeted

on the reeulte oi tnveettgetioe on egg end lervel
colleetloae in Bombay end IIdree‘IeterIo

Darla; th Iatereetionel Indie: Ocean Expedition
CIIOE - 1960 . '69) eolleetloue oi Iehthyeplenktou from

3 wide eree of the ladies ocean eete nee by participat
log ehtpe with the Indian Ocean atenderd Net end need

(or quantitative etudieeo These have resulted in the
publieetton of none general accounts at fieh eggs and
lerve end theie dietelbutton lo the Indian ocean.
(Ahletroe. 1968. Peter. 1969 e. 5. 1974. 1977. Penlkker
end Rec. 1973. Bholnre. 1970) ee well en Atlee on lleh

eggs and larvae dletributloe (Penlkker. 1973 ed.).

Ihe IIOE'co1leetlone have ben eede on the whole

(to: widely eepereted etetione of the open ocean end
eheli eeter coverege hue been rather lieited. Hbeever.
Nellen (1973! Dede A detailed etudy on the kinds and
ebundenee oi the tleh larvee iron the erulee of

R.V.!g3gg;_lu the Arabian see and Pereien Gulf during
1964 - '65. when eoee eeotlone adverts; the ehell eaters



of the 3l'eoeet at Indie were also worked.

Aether recent contribution with e quantitative

approach. iron ereee ejeeent to Indian eoeete ie at
Alihhen (1972). who etudied the dietribntion end ehundeee
oi iieh lervee in the Gulf of Aden and oil the cent of
eeet Pekieten beeed on material collected during 1964 - '67
period. in 9 ditterent eruieee.

311.. (1974) deecrihed in deteii the dilterent larval
etegee of Indien neckerel end eepped their dietribution
end abundance oi! the aw eoeet oi indie end the Leeeedivee

eee. based on eeteriei tron craieee of R.V,!ggggg’in
fiey '64.

1.3 3;. agilitz of egg; end gervel etndiee - objggtivee
31 33. ggeeegt gtudz

sverel etndiee 01 (ten egge end iervee ell over
the world have contributed to our knowledge 01 the lite

hietoriee oi neny conneroially inportnnt epeeieeo Apart
iron thie. the tiehery oriented objectives at iehthynu
plankton etudiee considered to be of particular reiae
include deterninetion o! the eperning ereee end eeeeone.
beeed on distribution of ease end lervee end loreeaeting

of th year eieee etrength on the beeie oi the abundance

at late lervee. Ae e liehery independent eethod. egge



and larval enrveye nee coneldered to be reliable {or

eetlnating lien etcck abundance. in conjnctlcn with other
nethode of rceonrcee evaluation. Several other intornato

lon like eetinetee ct hlonaee oi epunlng Itch population
and their tluctuation. eeologicel conditions and epewning
can be deeived (to: each enrveye.

The broad objective of the preecnt etudy one to
pteeent a eynoptic picture of the dlettibution and abundance
of {lab ease and the lnportet gronpe of fish larvae
obtained of! the SW coast of Indie. so an to delineate
the epening arena and ceaeone of the lieh population.
with special tetercnce to tha nconbrold liahee. A attent
was also Iade to correlate the occurrence o1 certain

cetegorlee of larvae and hydrngrephinal tactore like
tenperntnre and aallnltyo

The preeent effort etc a pioneering one in Indian
eaters. tn an nch ae it involved eyetcatic and eeneonally
repetitive collection of iehthyoplenkton Iron a lnrge
etretch of on: acne and napping of their dletribnticn
.bIInd8fl'..e
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The eetertsl deelt with to the preeent study is
pert oi the lehthyeplenkton collections at the UflDPIFAo

Plegio Piehery Projeet. {roe the Project sree extending
true Retneglrl on the*eeet coeet at Indie (l71H-) to
Tutleorln (t'es' H.) on the eeet eeeet (Fig. 1) en
relates to the period {roe septseber 1971 to Deceeber
1975. The Project worked 1318 eteuderd etetione using

aongo net during the period end collected 2613 eseples.
sleoet ell duplicate. except e fee collected under
eeergeneiee with single one nets (Teble . 1}.

The Plankton collections were eede during the

reguler seoeetlo survey cruises oi the Project vessels
by eenpllng at tired stations elong sections of! the
count. in the Project eree. seven eeettons. nseely
Retnsgirl. Server. Keeeregod. Cochin. Gallon. cepe Gbeorio
end Tutteorin ere considered ee stendsrd eeettons in the

present study. while dete lroe tee others like Vengurle.
Cooadeper end Collect. covered only oceeelonelly heve eleo
been included is the studies.

Fro: septeeber 1971 to February 1912 only 6 eecttane
nenely. Server. Keeeregod. Cochin and QIilon‘eere.eorked.

Each section eee oecepled et en lntervel of 4 . 6 weeks.
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Details at the standard {Bongo act) plankton
station and sample: collected zsapt. 1971
‘O D.Cn 1975,:

y..,; no.9: §;;o£ ocnplto Tbtal
908101 Otlltloll n°n‘°,za n.n'¢,‘o

309$-D090 “  .
' 8 AR.D%INELLA'

1972OSARDINELLAO 27. ‘J. 11‘ 552
and

‘ VARUNA’

1973 377 so: 245 741''  '
1974

1975 371 542 . sea
'RA3'1’fil1LLIGI R’

1313 32“ 367 25 13
‘Includes lbw ‘single oofio not’ oanploo.
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Tho sstsnt oi covsrsgs oi ths ssctions srs prsssntsd in
Tsbis - 2. Tbs Cochin ssotioo is ths sost eowsssd with

243 stations worlcsd. iollowsd by Rstoagiri. Ksrwsr.
Ksssrsgod. Chlilon. Cups Goloria ad ‘hatiworin in thst
°"Ofs

Along sash ssotios spto 10 stations wsrs worked.
stations wsrs 10 silss spstt on ths soatinentsl shalt.
and 15 0! 30 nilss asst byond tbs shall. 601 of sll
stations worksd wsrs on th eontiasntsl shsit. Distribution
oi tbs stsndssd stations on tbs shsll sud ocssnio region
on tbs bssis of sounding depths srs ptsssntsd in Tsbls -3.
Ihils sstsrisl iron ths standard stations only hsws bssu
considersd tor density napping. those {son 91 ‘special
stations’ wowhsd on the shslt. bstwssn ths sections hsws

slso bssn insiudsd to: computing oscurrsnos indioss of
osrtsinocstsgoriss oi lsswss sad eotrsistion with hydro
grsphiesl isotors (The special stations wars worhsd with
s single eons not {ring dis. 60 on) without flow aster}.

3.2 s s s sad s lin
In 1971 and 1972 two vssssis. mV.

ihssgth 16.34 s. (54’). 153. RP) sad RaV3!g;g§g_(Lsngth
28 0. I91’). 400. H)*wsss sssd by tbs Projsct for tho
ssuisss. Fsos 1973 s lssgsr wssssl R.Vt§ggtrs1iigsr
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‘Thblo - 3
Vniotrtbution at tho standard plgakton stations
on the shell and oconuie water: according to
sounding depths

°'P‘(:"""3' 1971 1972 1973 1914 1975 um:

11 - Z0 11 50 44 C9 40 19421 - 30 1 6 15 9 I 39
31 - I0 7 27 21 23 19 97
41 - 50 4 24 32 20 15 85
51 o 75 9 58 67 S8 37 229
16 - 100 £ 26 33 30 23 116
101 - 150 C 30 22 27 21 104151 o 300 1 7 9 ll 7 35
301 9 7 S0 144 117 101 419

{I 270 377 344 271 1318
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(66.5 I. (l!2’). 1320 HP) eee need.

The Bongo 20 net (Hydrobloe type. ring dieneter

20 on) with calibrated Iloe eeter eee the principal gear
need. The net eeeenhly oooelete of e pelt oi not eonoe
o! 20 on ring diameter. connected by a yoke. The yoke
her with the note can swing to e sleeve connected to the
wire rope end take e horleoatel poeitloe in tow. A
heavy (80 kg) hydrodynenieelly eheped eeet eetel depressor.
eheekled to the eleeve helpe to keep the equlllhrtuu of
the net during the tow. The 90 on long pair of «one:
(including 17 en of eenvoe collar et the end) of the not
ere oi nylon aeterlel of 0.5 an eqoere eeh. One advantage
of thle not is that there ie no obstruction to enter flow
into the conee. ee there ere oo bridlee connected to the
rlnge tor towing the net. The 116! meter o! the not wee
centrally mounted et the south of one of the oonee. The
relatively large neeh of the note Iornelly allowed only
the eooplenkton to be retained end ee ouch reference to
plankton here eeeoe eooplenktoo. A epecial pleetlo
collared Bongo 20 net (BC? Bongo) with l.58 u long paired

net eonee with e TSK.£loe meter. ee well ee e Bongo 60

(ring diameter 60 cu. cone length 250 on) with e

’Hydroh1oe’ digltel Iloe eter were eleo need for part
of the eolleettone. The ueeh else of ell the note were
0.5 an equere.



Pl-IOTGSRAPH or ml: some - zo PLANKTON NET ('1-IYDROBIOS' “m:
rm: PRINCIPAL mm EMPLOYED IN THE PRESENT suavmr. aowoc
NET rowan xr snow spams L3 tuacoum-zwoim AS THE ‘ass? rum:
or sxupuz cams ron ICH’I'l-IYOPLANKTON suavsvs (surru AND
zucmmoson. 1977)



14

Since all the-note he porlodloelly calibrated flu
hetero. the volume oi eater Illtered could be computed for
Itenderdieetloa oi the number at egge and lervee lo the
C01100tiOhle

The plankton towe were of the oontinoue oblique

type. dude ehlle the ehlp oroleed at e epeed of 2 o 3 knots.
The pey out and recovery epeod oi the net eee ebout 28 a
per elnote. The etenderd length at wire paid out to reach
the depth at tr. eonpeneetlog tor the eagle oi etray. ear
7 e tor S a depth. This wee errlved at alter trial neaeuo
renente oi the wire eagle under the operating oonditlone.

At ehellor etetlone the tone were cede {roe ueer the

bottom. alter ellovlog a eete oleeranee. 19 3 being usually
the collection depth at the Ilret ehore etatton o! each
eeetion. During the eerly pert of the work (1971 and 1972}
the mention collection depth wee llnited to 25 or 53 3
but leter e etenderd eexinoe depth of 100 e wee adopted
which wee looreeeed to 150 e oooaelonelly. to reeeh deeper
thereoolinee.

The plenktoa eeeplee were preeerred lenedletely
eiter collection lo {I formaldehyde solution to eon water.



Wet'vo1une::o£ the plankton filtered through e tine

ceeee end drained on lbtting peper were detereined by
the einple diepleoeeent eethod neing e eeeenring jer con
teining knoen volume oi the eene concentration of

preeervative-Iorneldehyde eolntion.

Thie eethod wee leter ieproved by using en eutonetic
bnrette end celibreted 50 el perepeu tiltering cylinder
which filtered end reteined the eeterielo After tiring
the filtering cylinder with the tiltered eeteriel to 3
rubber Ieeher eonnted here. than eehing it eater tight.
the preeervetive eee edded Iron the hnrette to eeke up
the value to 50 II. the cepecity of the littering cylinder.
The volume oi the Iiltrete containing cylinder (30 e1}
ninue the enonnt of preeervetive edded to {ill the cylinder
to ite edlhreted 50 el leel nrk ‘eve the rolnle oi the
plenkton eeterial. Thie eethod enehled the volune
eetieetione to be eede quicker end relatively eore eccura

tely end with leefllndling oi the plenkton eeterial.
Orgeniene greater than 2 en in their longeet dineneion
were exolne during volnee detereinetion.

The neon volnne iron the two oonee of the net wee

the unit considered {or bioeeee oalouletiono The plankton
bionnee (nllna of inter filtered) wee eoepeted (or each
etetion been! on the flow meter roadinge and the celi

*Vo1ume estimations and general sorting of Icthyoplankton
were partly carried out at the National Institute of
Oceanography Centre, Cochin.



broticn (onto: and this oos tokon as tho indsx of obundanco

cl plankton in tho dtfloront ooctions at tho tins of
obsorvatioo.

All tho fish oggo and lorvss ooro oortod out of tho
ohols oonplo. For purposoo of otondordtslog tho donoities

cl larvno on indox cl thoir ooobors occurring boloo ono

sqooso ntso at tho surt:co was conpotod booed on tho
loronlo. N as D ohoro N is the octuol nnohor of oggllau-voo

ot tho Itot1on,V the voluls of rotor Iiltsrod in I3 and D,
tho dopth of the too (Drogosnnd. 1970). ‘rho oggo ooro

doolt with on on unclosoitiod boots oxcspt thoss of tho

oil sordino. ohon obooroocl in significant nonboroo

Tho lorooo oi oojor Isoilios liko clopotdoo.
scolhsidoo. Corongidoo. flystcphldoo. Onnostonotldos.

Synodontidss. Brognococotidoo and tho (lat Iiohs fornod
tho bulk cl tho oaoily ldontilioblo ootoriol wore initially
sottod out Iron tho sonploo and tho sosldnol groups
prooorood without lurthor quolitstivs studéoo. Anon;

slopotdoo. tho lorvoo oi oordlnoo £S3£dlnol;3_spp.} ond

ohtto-bolts (1§g§gg§g;g;_spp.) and noon; Scoobrldao tho
anchors! and tnnoo homo boon Iutthor sortod out {or dotailod

otodlooo

. In tho proaont case N is the noon No. caught in the-buo
not cones of tho Bongo Not.
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Fur sorting and goncral elanuiilcattou of larval
untcrtal. thn doucriptiono and illustrations of Ottoman
(1922 o 1930). John (1951). Jean: (1958 - 1965). fltounoto

(1958. 1959 E 1963). Hatounoto g;_g;,(19723. flatcui
(1970). Nut: (19521. Nails: (1973). Fits: (1969 I).
Vhtunachal ?1974) Id 511.: £1974) have bean particularly
consulted. along with ucvotal other literature oitod in
the tolerance list.
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IIEVEY ‘IE5 AH!) 11‘! FEATURES

‘no goopcyhlctl nu: «wand {u the pa-cunt studies
include tho SI Cent 01 India. tron Railing!!! 117%.) to
Tnfloottn (0I‘4I’ll.} on the 51': count. hprotiuucly 1350
In 0! tin Gout: oi Iiahuuhtn. Goa. Israotahu, totals

hounds. the
many tunnel the continental shot! and a unto: distant
and ‘hail than no uconpuud (Fig. 1}.

at about 60 :11” on as storage iron the shell 0630 along
the standard notions.

‘rho continental than of the 8! aunt of India in
narrow in tho south and nlsuvoly rich in thc north. Gt!
flntncglrl. tb 200 Inn (opt-It Inn in about 00 nautical
sun has the count. Ilhonu on Quinn it in only about
30 0110:. ‘flu well than 33430 Soul. on  Geno:-Ln.
the man» but. tooth was of anion and tho mu-in
fink. all mtuuiu no use 01 ii: shallow anchors
patch» In tin ant.

‘flu us button in. by and In-go haul In tacky.
south Gillan. charts: with at Ohio the iluhoro bolt it
usually having a only and unduly button with a chat: at
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teehy eet-3:-evthe in deeper eetete evened too I depth

in then eteee. leee I-eelty ettetehee e£ ehoee us. are
eeee north e1 ceiieet end ell leteegiri.

Delete dealing with the egge end leevee it ie leit
eppnptiete to give briefly the beehgteeed ieioteetioe on
the iiehee eed iielteriee oi the ene. The 8! eeeet at
leclie is been {or the nejor pelegie lieheriee oi Indie.
eeeteieed by the oil. eeeuliee. gmmn jgu_g_gg end the
India eeeherel. mngmg; gsgg. no ieeeee
--m--- -my man-an nanm -4 ma.-.m -1-
eeettibete to eigeiiieeet tieheriee ie the north and south
eeeteee el the wee. ‘he enehoviee (z_h_g_u§_ app. ,0

Ihite-Ibeite ( eppo). the eet-liehee (
Opp.) the hotee-Ieekerel ( gfifigl the eeede
(mggnng app.) eel the ribbon-tiehee ( Ippo}
no the nth: eejer reeeereee oi sheeting epeeiee. The
Itigete eeekerele tmggmgg end kgggggl. the
etieatel bonito (am l end little tale
(3311; flflggg) ere the other «metal eeoeln-oiee
eeeetrieg eeeeeue 117 in euell er eediee eieell eeiheole.

‘flue eiipjeeln ( p_fi__e_I_§_g) eeeere ie the Leeeedivee
eee in eigeiiieeet qeeetitiee. The eetthen eleeiiu



l]§flg§3g_§g§‘]gL) are caught along the west coast ee welt

en the SE eoaet. Larger tunes like the yelloeflo Whgnnue
gnggn) end the newline. (51:31:-a op.) end eetlfleh.
i .;ed§IIg) iota e enell. percentage 01 the catch
in the Leeeedivee. The eeerflehee tsc_;_e§ronos-ue app.’

and the poalrete (figroegteug epp.) ere elea coupon in the
ens. ‘me enchvlee ngeteuggdeg .1-,u;1. and Sgdelicatlug
are {maid in the heeeedivee eee.

several eaell can-englde other than ho:-ee-mackerel

and eeede occur in the area. tnpon-tent along the: being

the golden ecad ( ). team! in ehellou eetere.
along etth silver belliee ( end $3; app. 1.
uhitebel ts ( eppd. glee:-perehee Mnheflie epp.}
and eieeelleneoue ehelloe eetev epeciee.

ahoog the eajor delereel flehee may be mentioned the

aeleber sole ( gee; feleiatgg). the threadtln
bx-one ( fgulcggi. the eeieenide (Pge3_doec1aena
Opp. end g epw. )o The big jawed jasper (
1393“-13;). flat-lleede ( epp.) end the
lieu-cl liehee (9»__ay._¢_l_3 opp. and gagggg epp.)

cm the outer shelf. eeveral deeoree 1. eeeo-mingle

and bathy-pelagic epeciee are caught. Theee include

eeluly the lerge perchee ( app” 595%; epm
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end Prlgggggggldeg ep.). Treel eetchee in deeper ereee

beyond 70 a depth bring in noetly‘g;;gggg§§gg eppoo

muse -mm emu». -9-o Esnzelegsés 09-»
end large I-eeourcee or Cgngggegg . cegggogeigtig
epe. g epu. alga” ep. end gene; ep. Deeper
on the ehelt end elopee ere evelleble gggogeggtgeleug
eppo. the eneke-uekerele (§§§g§;5_ep. and §§3g_ep.l.
beer Iiehee (éggggogle epp¢}. the deep eee (let-lleh
! mun». 123.112. -mm -N P.1-..r.L-_¢°.._¢.!.$.<.=.':
Ippe

Lerge queatitiee of llle-llehee tfielietldeel
eelnly Cflogag g;gg;_end ggtfleneu gggggtrggue. the pulses:

(9.1% 099-’ W57‘ ¢ '99-’ V‘ "'5 ""1
eeeeonelly la the area. Light-flehee lflonoetouggidael
end lentern-llehee Kflyetophldeel. though.aot exploited
eonnercielly ere caught nae end tile on the oter ehelt
in letge quentltlee.

In addition to the ebove entioned epeeiee. either
found etgniiicantly in the exploited ilehetlee or lbund
by exploretory fishing ee peteatiel reeoureee. there are
eeeerel othere of leeeer elgnilleeee in the fleh fauna
at the eeee oi! the 8! eoeet oi Indie.

The annual everege eeteh of eerlee tieh in India
during i971 - '75 period is eetlneted to be 1.2 elllion



toanee (eouree CPR! neperte). o1’ehieh about 50$ are

leded in the area eevered by the preeent eurvey. It in
natural to expect that the egge and larval materiel
collected tree the area eili to e greet extent reflect
qualitatively and quantitatively the tieh £euue.o£ the
area. Table - 6 ehee the relative leportelee of the
exploited tie reeeureee in the eree. beeed on average
annual figuree (or the 1971 ~ '75 period. It le eeen that
the oil-eerdine ie the eingle lergeet exploited fish
reeeuree followed by the eaekerel. several other elupeoide
like white-beite. other eardieee end encheviee tore a

eignilieeat eoepoeent of th tieh eatehee. Ribbon-iieh.
eat-iieh ed eeieeaide are the other ieportant group:
contributing to the eatehee. However. the eeeuetie eurveye
by the Pelagic Fiehery Prejeet (Anon. 1976 a) have indi
cated that the reeoureee like eardine. eackerel. white-baits.
ribbon-lieh and horee-eeeierel are quite eder-eploited
and the potential resources are much higher than retleeted
in the leded catches. The ernetaeeaue and among the
liehee. the elaeeobrenche and the eat-tieh. all at which
together tore nearly 255:0! the landiase of the erea are
net relevant in the agar and larval eerrey camdaeted now.
ae their epaeaing hfiite are either quite dtllereet Iron
the othr epeeiee or their epeea prodeete are not available

(toe the eee at all etagee.



T8510-‘
Annual avorago fish catches (1971 . '75)
13 tgg ago; of iuvoctigattoa and thn
contribution at tan major oacogorlop oi Itch’
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Average annual Proportionntlcatch Ct) Iron contribution oi
the curnyod «:1...»area. cstogotloo. 5

Thin! 632676
011-sardine 132.303 24.07
0¢hot c1upo1odo 66.754 10.55Iucknrol 03.477 13.19
Othor ocoabtoida 13.306 1.79Ribbon-£133 31.003 4.91Cat-(ink 30.478 4.82scicnnldn 19.232 3.04Cutnngtdao 13,422 2.12stlvot-B01110: 16.574 2.62Elccuobruaehu 15.766 2.65Porches 13.696 2.01Flat-lichen 9.332 1.48Liuard-tithes 5.192 0.84Gvuutaaonna 102.671 16.33Other: 61,240 9.68

C 800300 - CHRI Itch landing da£§.



Tho oooanographioal oonditiono and biological product
ion of tho 3! count at India aro largoly influonood by tho
lnnooono. particularly. tho sw nonooon. tho aaoooiatod

ounranto and npoolling phonononon. Tho aoaaonal rovoraol

of tho anrlaoo onrtont oyotan along tho ooaot to tho north
and aooth dirootiono io a olzaroctoriotio loatnro.

Tho ocoanography and biology oi tho atoa aonth of

miion ato intlnanood also by tho BE nonooon and Boy of
flangal conditions. whilo tho nroa north o! it io no:-o
governed by tho 3! aonooon and north Arabian soa and tho
inlluonoo of tho Rod aea oator.

Sovoral. contributions to tho oooanography oi tho oroa

ano pubiiahodz inportant anon; thou boing thooo oi sooall.
1937. Ranoaootry and llyl-land. 1959. Banoo. 1959. 1968.

Ranauuthan and Jayaranan. 1960. Rananrnthan and Patti.

1966. iiurthy. 1965. Sharon. 1956. 1967, Darbyahira. 1967.

Qooator g_t_ .1. 1967, fiyrtiti, 1973. Gurrio 9; Q. 1973.
Rao 3; ‘L. 1973 and Roddy and Sankaranu-ayanon. 1968.

Vary I-ooontly. tho UNDPIFAO Polagio Fiahory Project.

ooflxod intenaivoly along tho 8! ooaat and pnhliobd
technical roporta on tho oooanography oi tho ragion (Anon.
1973 Go 1976 ¢’o
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lasso on tho abovs litaratura, tbs oosanographiesl
ooditions of tho area could be suasd up as Iollowst'

aorlaoo toapasatusa editions along the so coast
sh! a doubla oscillation dosing ths yoar with primary
aaaiauo in April and a ssoondsry oos in Novaabor. Corros
poad1ng,n1alaa ass obssrvsd during Julylaugust and

DooonborIJanaary (Sharon. 1967). In gonoral. tbs lav
taaparaturos are spraad ova: a longer ported in tho notthoru
ataas than in tho south. Thorn is a groator seasonal
aaplttuda of tsaeraturs in tho aroa north of Kasaragod
I12‘ 30' N.’ than south o! it.

Tho vertical thorns! structurs shown a layer oi
osarly isothoraal. tall aaratad ‘nixed layer‘ of small
toaporaturs raogs. This lays: ta of varying thickness.
its lows: boundary being tho thsraocltna. Tho taaporatore
at tho top of tho thOrnoc1inI‘dOpthl rangas iron 26’ to
29" C during tbs aonaoon season and the range is slightly
loss during atotsr and slightly tore during saunas
(fifillfihyg 195510

Tho thoeaoollno dspths in tho area do not axoood

150 a in any sooth of tho yaas anfl is dsapost in the winter

Ioaths (Shayna. 1967. Anon. 1973 a I and is ahallouost
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Citing nnsoos tenths. dus to upssllsd vstsr rsaching
ass ssrtass lsvslsu

§.ILLM.£l'

During ths 8% seasons. vsry lav sslinittss at less
than 30!, are ohssrvsd (sou Goehia and uorthlsrds in tho
surface layer. duo to dlsshsrgs of lssgs snosts oi trash
ustsr. while of! Cops Gonorin sud Tuticoriu. at this tins.
surtsss sslinlty is only slightly loss than 34%. (Anon,
1976 s). Slinlty and its ssssoasl snplltuds tncrssss
north o£’Ksssrsgod.

£39.!
180 shsll wstsri of tho arts are gsnsrslly wall

ssrstsd during cost part of tho ysss. with 4 - 5 nllb
of dlssolvsd oxygsn st tbs mnstsss, sxsspt during ths
aw uonsuon upuslllng period. Dlssolvsd oaygsa vsluss show

an lassssss in ssssonsl snplitsds {sou south to north.
Thorn is s slow dscrssss in oxygen content towards sad
during tbs S? nonseon sssson. sith an abrupt riss sltsru
Iflfdls

95313531!

Tho sosstsl surtses susssnt at tbs wast eosst ox

India is sst tossrds ths south (so: Fshruary. until lsts
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October or November and reveraed during reneinder oi the

year. The resultant epeed of the current. calculated for
2 degree eqnare ie nore than 20 he per day for the coast
eonth e£'Beebay. during the 8! noneoon (Warnere, 1952.
Benee. 1968).

Prom Nbveaber to January. a northward tleeing enrlece

current ta-obeerved. This eloe NB monaoon drift appears
to be rather ehalloe and eeeme to have little inllnenee

on the watere below th thernoeline (Wyrtki. 1973).

We 08
Ascending to Darbyehire (1967) 3 aajor eater naeaee

are preeent on the SW coast eheli. the ‘Indies ocean
equatorial enter‘ with temperature leee than 17‘ C and

ealinity with e nininnn of 34.955. Thin enter in preeent
only at the deeper levele on the continental elope. Above
this it the 'Arabien eee Inter’ defined by tenpereturee
between 17° to 27' C. aeeoeiated with a eaxine ealinity

between 35.5 c 36.35,. Above the Arabian eea water is
the ‘Equatorial enrleee eater‘ eheracteriaed by eeell
temperature range (27. - 30. C) and a wide ealinity range

between 30 - 40!. (Anon. 1976 c). Banee (1968! enggeeted
that a eater neee is formed on the eheli at the end of

the SW moneoon period by the nixing of the low eelinity
enrtace water and the upeelled more saline cool water.
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e eel oeenoan
The upwelling phenomenon le eheereed eeeeonally along

the SW eeeet at Indie. ite etfeet in neerehore eurteee
‘eaters being Ielt with,the eneet of the SR eoneoon. Baring
thie proceee the eub-earfece. cool. nutrient laden. but
leee oxygenated enter from the deeper ehelt moves npeerde

end get eell nixed end oxygenated in the ehelloe eephotic
some leitietieg high primary production.

Etteete e1 upwelling ere Iiret evident in the eouth
and move pros!-eeel Illy to the north. Upvelling is enticed
to he eere iateuee la the eouth. The upeelled enter
lingere (or e longer period on the northern eheli eeeee
than in.the eouth. Thete ie leee upwelling eeuth of
Qeilen (Anon. 1976 el.t

Nair g;_g[ (1973) celeuleted en average value of
1.19 ficlnz day. equivalent to en ennuel arose production
at 434 gels; tor the eeet eoeet oi Indie. within 30 e
depth. The eboee figure ie quite high eopered to several
other areas at tlu world. It hee been oheerved that the
level at pt-oduetlee ie more toeerde the eoeeto Beyond
50 n to the edge oi the ehlt the see value of primary
ptoduetioa ie lound to be 0.43 gain; I day.



Ce

k n roduh t

shreheenyo (1959. 1965) observed that the eexienm

production of phytoplankton on the an coeet heeod on

etonding crop is during the sweoneooo Ioothe {Hy - Angoetz.
A locoudory peek ol ptoductioe hoe been obeerved during
the NE eoneooo (Noveoher - Deeeeber).

it o t ion:
The general pettero in the plankton density and

distribution elong the SI ooeet lhilf shows that tho
eoopienktoo hioueee is low on the ehelf from January to
April. April to June in e period ot moderate deneitioe.
Altereerde theta ie a lnoreoee which veechee e peek own:

time during Jely - septeeher period, following the upwell
ing on the eheli. A.eoo1l eecondery peek is diecernable
in tho Noveeber - Deeeeher period. the tine of the RE
eoaeoon (Neon end George. 1977}.

to eon up. it hey be eteted that en ocoenogrephicol
eoviroeent ioilooooed by the eeeeooel onsoooe. mainly
the so noneooo. the reversing eooetel eorioee ourroate
and upwelling. congenial {or high organic production ie
obteined in the eree. The seen eorleee teeperotore and
eelinity veloee are low during the 33 eoneooa soothe. but



gradually rice noon sitar to reach high values during
the riots: months. particularly of salinity. Tho primary
maximum {or tcupetuturl and ncllnity are however observed

during the pr;-monsoon period from flureh onwards.
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DISTRIBUTION AND ABUNDfiCE OF FISH EGGS
ANB LARVAE

Tlll ro¢ontly_otudlos on tho quantltativo aagacts
of (lah ogga sod larvao to tho Indian aoaa ooro llaltod
to studios on that: soasooal abandon: bassd on Iatorlal

tron tho lnshoro plankton and post-larval fish oolloctions
Ito rsotrlotod looalitlosa

Goplnath (1942) stated that larval and post-larval
otagoa ol oarlno llshoa nado thoir appoaraoco in largo
anchors along tho Thivaadtuo coast Iron tho beginning o!
Novoobor and sontinood to ho proaont till tho alddlo at
Utah and that tosasds tho oloso of Hatch tho larvao dini

alahod in nsoors upto Aprll. than pat-larvae aloaa
constltutod tho satohsoo It was also Iontionod that

na:luno.abuaanoo of tho lsrvao oaa usually recorded in
Fobrnary and Hatch. Sobsoquontly. Goplnath (1946) analyssd

collsctlons {ton tho so: osoa {or two yoars and obsorvod
that tho naxlou anchor of species of post-larvae was
obsorvod during Dlcosbor and that a propondoraaco of

olupolds and oeopollds wars obsorvod in January. Altogether.

poat-lazvao of 24 spocloa were iaolatad by his tron tho
oatohos obtained to too uots and other class aoshod nets

osod to tho 'Nonnavu‘ lishary. an oxoluslva llahery (or
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poet-lervel Iiehe prectleed elong th Trlvenrun coast.
u. found that the poet-lervee of Stoleghorue eoanereooil.

rflsslxs. 21.23.29 Emma -99- W‘ 3..._._2.'*““ 3.-——-W ‘*"’°‘''‘
to lerge averse. Further he consented that "Ito! NOV0Bb0?
ooeerde. the NE noneooo drllt. eweeplng up th coeet oi
Ceylon creepe up the west coeet of Ceylon and India
tseeell. 1937) ed lore e etrong eoeetel current in e

northerly direction elong the'Trlvendrun eoeet. Hence
in ell probability. the le:-rel and poet-larval etegee
en-ire eloog thle coast in the oouree o1 their elgretiou
with the drift {roe e epevnlng ground eitueted eoneuhere
to the eouth end any tron this eoaet. The eooael
Iigretloo oltheee lens! and poet-lervel loree to theme
ooeetel eetere end the eooruoae quentltlee obtained to
collections tend to iodleetc that probably thle eoeet lo
a good oureery”.

Ilenon (1%!) eteted that tleh eg-ge end larvae were
noet common on the ‘trlvendrun meet during Ssepteeber to

November end Hay to July.

Heir 0952 el found ehlte eerdloe (gm ale cove!)
egge in large nulbere lo the coeetel voters or! fleet Hill.
Celleut. partloulerly during floveeter -- Jeoeery period.
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George (1953) in his studies on the plankton at
the coastal esters of Calient. observed that lish eggs
and larvae were numerically snail in the plankton. Eggs
and larvae were scarce during the nneoon antha bt
started appearing in the plankton tron septesber.
Appreeiable nnnbers of fish eggs an larae. lastly oi
earengids and elepeoids ere observed by bin in Oetober
and Hovesber. with noderate nuners occurring till February.

Eggs ot*§3;ggg Ip.‘I0tO ooaon tron septenber. gaghovlellg
sp. during Dseeaber to January and §3:3lg_sp. during

septenher to November. Eggs oi Sggginelgg longineps

were eolleeted by his in August.

Hnkundan (1971) {re his studies on the inshore

plankton at Gallant Iron two stations. the deeper one
at 40 a. tonne signiiieant abundane at eggs and larvae
tron August to Dseenber. Ha tonne a large nenber. but
laser types oi tlsh eggs and larvae in these collections.
consisting neatly of eerangids. elnpeoids and soles.
sardine an aaokeral eggs were not set with. Henon g;,g;,
{l9?7) studied the inshore plankton off Hagalore Iron
April 1975 to larch l9?6 and flound list eggs in
‘reasonably high‘ nanbers dring April. Novesber. January
and Heron. but on th=ehole. poorly represented in th
plankton. Fish larvae were rare. but few were collected
during 0etober'to January period.
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Reeaeurthy (1965) net with Itch egge and larvae

of: Kerver and adjacent areas only rarely. However.
eeee flab larvae eere aeen in the plankton during the
September - November period.

Deta tree the IIOE (X960 - 65) there eigniticaet
ebeedanee or tleh lervee oi! the central part oi the vest
eoaet el India. with eetehee upto 1600 lervee per heal.
01! the Helebar eoaet (11-co’ N. and 74'35' E.) new

values (or ease eere observed {or aoet pert oi the Indian
eoaete during the eeuth-eeet seamen (Paelkkar and Rao.

1973}. The reeulte ae above ie baeed on very llelted
eaeplieg on the ehelt eatere.

Peter (1974) etated that fish larvae were ppeseet
in 935 otthe IIOE eanplee free the treble: eea. but-their
eoepoeltloe eheeed that eely 175 belonged to eeonoeienlly

important groupe ma tbs June to Anguet period see the
beet eeaeog tor egge and larvae. the peak being in July.

Ahletree (1968) etudled so representative eeeplee
oi tleh larvae tree the IIOE eollectioue. Ire 19 oceanic.
27 Iuteruediate end 4 eoaetel aoee etetlone. Oeeeale

etatlone eere toned to be fleuinanted by lervae ol
flyetophldee end Genoetoeatidae. eeeeunting tor 755 at
all the larvee caught.
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The intereediete soae see the rieheet in kinds at

lieb lervee end eenteined lerge neebrs ef the oceanic
teeiliee. but in addition. anchovies {l2$:oI*the total)
end eeeeral predoinently deersal teellies ( as 20% in
ell) were seen in these eeeplee. In the lielted number
of eoestel etetloue. eneheviee,e¢eounted {or about 13%
01 the total and neerly ell other identified lervee
belonged to button living groups Ishouure. 1970).

Nellen (1973) team! in the R..V.Ile§ee§ senples
tbocoebor 1964 to April. 1965 cruise in the Arebien see
end Persian Gull) iron the west eoest of Indie. significant
numbers at Goaoetoeetldee end Myetophidee (895 and 91!

respectively considering ell stations) followed by
Breguecerotidae (TSS of ell stetlons). An average of only
42 lervee per a? wee eeugbt.£roe the west eoeet of Indie.
eberees Iron the Gulf of Chen. the vessel caught as high
es 695 larvee per ea.

In th iollewin; section. the distribution of all
eggs and larvae in the eureeyed eree Iron September 1971
to Deeeeber 1975 are presented. to bring out the seeeonel
and spatial Ipeening pattern of the fish population in
the erea. The year is divided broadly into 3 eeeeone
neeelyi Ufa Apre-monsoon (Jenuery to April): the eenezson

(fiy to August) end the poet-eenewon (Septeeer to
Deeeeber).
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For contouring ths distribution dsnsltlss. ths

Uvsrsss stsndsrdissd nuns! (80/32) 01 eggs and lsrvss
tor sash station for all tho etuisss at a sssson srs
plotted on the sutvsy ores asp. at the respsctivs stations
sud lsodsnstty lioss srs drawn. using suttshls contour
intsrvsls to dspiet tbs dsnsity lsvsls.

Whtls adopting this uathod it is sssuusd that tbs
distribution of sgas and lsrvss through spsss sod tins
sss continuous and the cooosatsstton grsdtsnts bstvssn
ths points. linssr lsstts sad Ahlstron. 1941}. Tbs
plankton collections during tbs prsssnt study vsts stsrtsd
to tbs post-uoosooo sssson o! 1971.

(.1 1 atlas sod sbndsnss oi fish s 3

1971 postouonsoon ssssoa (Fig. 2)

During this ssssoo ts sslpltng ass csrrtsd out by
tbs 54' vssssl gsgdgnslgg sad tbs sovarsgs sss lsrgsly
ltnltsd to tho shall vstsrs. fro Ksswsr to Quilon.

Distrlbutloa ol fish sggs shousd s shots-ward
ooncsntrstion. ‘flhis ooncsutrstioo hss boon highsst in
ths srss.1rou Cslieut o Ksrwss, shsrs ths lnshots bolt
showed sora than 200 sags psr oz. iodlostlog ssttvs
spawning in this sres. The dsnsity grsdisnt towards or!
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share ees gradually lighter. etth lees then lo eggelez
on the-outer shell. slang the entire stretch surveyed.

1972 Pee-monsoon eeeeon (Fig. 3)

During this seeeen the eoverege wee extended further

eeseerd beyond the shell. es eell as to the earth. epto
Rstnegtrl. Except toe the pockets of egg concentration
in the neersbore seess from Hengelore to Vbngurle
£13’ - l5'50' N.) end to e lessee extend in the Gallon 
Cochin region end the smell otrshoee pocket over the
Angels Beak: t sue whole shell’ use very poor in the abundance

of egge. with less then 10 eggs per Ize Rot (er beyond
the shell. the density index dieinlshed to sero velue.

1972 floneooa eesson (Fig. 4)

This use the {lent Ionsaen tine survey during the
studies. A neerehre belt tree north of Gallon to
lcoeedepur use tuned to here very eoderete euebers of eggs

with very dense pockets at! Keseragod. Gelleut and Cbchin.
The aid-shell use poor in the ehendsaee at eggs except
tar leoleted poekete 011 Kesetegod end Celleut. The outer
shelf bed relatively higher density in eggs. with
generally more thee lo egaelez. A dense ottehere strip
{ears then 50 eggslez) eee observed or! the Retest-Vengurla

eoeet. The dense laehote pocket elf Keeersgod ees due to

the presence o! a clean peteh at ell sardine eggs.
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1972 Poet-Ioneoon eeeeon (Fig. 5)

There one no inereeee in deneity of eggs toeerde
the ehre. in the inner third of the ehelf. as eeen
during einiler period in 1971. The eovernge during this
eeeeon wee eore erteneive than in 1971. ubnee eonoentrato

ion of eggs Enore thmn 160 eggelnz) nee noticed in the

inehore oi! Coendepnr o Keener eoeet and oil Qniioe. In
general. there one deereeeing concentration toeerde the
outer ehell. However. no exteneive petch of dance ott
ehore concentretion one noticed over the ehell. in the
Kereer - Rntnegiri eree end eieo en oeeanio eoneentretion
in the one area.

1973 Pre-noneoon eeenon (Pig. 6)

The trend of egg deneitiee had the eene bnaie
pettern ee obeerved in tho enne period at 1972 with each

oi the eheli eree.devoid oi any eigniiieent epeening
eetivity. During this eeeeon. with the arrival of the
152' veeee1‘fi§£££3£1Ll££gtIo nore eeetione in the eouth.
neneiy. cope conorin end ‘rutieorin were eloo eovered. The

inshore ooneentretion oi eggs ee noticed in the north
between Hungeiore end vengorie in 1972 one found to be

nore extensive during this eeeeon. etretohing from north
oi celieot to Rntnegiri, eith the high core value in the
Keeerngod o Inreer eree. The iieited offehore extension
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at this high deelty area covered the whole shall at its
eehtée point oi! Cbondepuro

Th extended southward caverage showed very gum!

epewnin; activity in the aid-ehelf. south of Qnllou and
the fiadge flank.-where it use eoet denee. In general. there
were decreeeed value: elon; the major pert ol the ehell
and beyond except the high velaee at offshore poekete. oft
aetnegirl. nation and Cape cbeorln.

l9?3 Hbaeoon eeeeon ifig. 7)

on the ehole. very ltttle fish epeeulng activity wee
noticed north of Hengelore. over the entire ehelf. exeegt
[or email pockete of eoderete eocentretlon of egge In the
inshore and otfehora Ietore. off Retnagtrl. Manatee, eauth
og uhngalore. the eoneentretion of egg: ehoeed very high
note veluee (Into than 200 eggelnzi on the aid-eheli. oft
Keen-aged end the shelf elhpe and oceanic eetere. oi! the
uilon - Cape region. High values of deneity were seen ever
the deeper arena of the Wedge flank. The Cbchln - calicut
shelf ehueed relatively light density of eaae during the
period. while the Chpe - Thttearln eree ehoued very high
concentration. particularly oi: Tutieorin.

1973 Phat-uonecaa eeeeazflflg. 8)

The poet-ennemon trend of inctenetagly higher eon
eeutretioa or egge towards the ehore in the entire grwl
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psevsilsd during tbs ssssoo. with tbs high core vslnss
shittsd to outs: shslf bstwson flhngaloro and Vsngutla in
tbs north. and of: Qulloa in tho south. Pstohss of very
high vsiuss sore obssrvsd of! Ksrsst. Ksssrsgod sod Qnilou.
Rslativsly low vsluss were observed in tbs inshore. of!
tbs Quilon - Cochin ssgion and off Tutisorin. High dsnslty
pstchss ssrs mots significant during this sssson thsn
in tbs pssvions two post-sonsoon ssssons. nosing tbs
prssoot sssson tho spssnln; sstlvity in tbs ssss lpptfltod
rolatlvsly hora lntsnslvs.

1974 Pro-uonsvo season ifig. 9)

Tho inshors sbslt. north at Cochin to Cooudapos

suo slnost the sntlss shslt north oi it up to Rstnaglti
was vsry poor in sags. whils ths offshore wstars to this
rsgion showed sosrsts lucsssss in dsasltiss. The of!
shoss wstsrs south o1'Cbchin sossd snssxtsnsivs eras of

high valnss {loss t%mn 50 sggslnz) spto Tutlcorin. Tho

nsssshoss srss oi! Tutloorin shosd still hiahor eon
ssntsation of sggs. A donss pstch (tors than lonosggsluz)
oi sggs in tbs Cochin - Gallon region. ssstrictod to ths
inns: half oi the shelf sitd tbs high core vslus oft
Cochin was notissd. an oossnio high density pokst. an
oi Quilon was also svidsnt. Pros tho shows. it was also:

that t:s ssjor fish spanning during the ssssoa sss



Ieteieted to the eouthere pert oi the eorveyed eree end
th: lnteeelty of epenning to thie region eppeered to he
I080 then during the eeee pedbd of l973. However. the

high velue in the northern etretch oheerved in 1973 use
eltogether lacking in the picture at 1974.

1974 leaeooe eeeeoa (F13. lfl)

Distribution oi egge during the eeeeon ehowed uderete
to high eeluee. in e.elder eree. than wee oheerved during
the two ptevioue eoneoon eeaeoue. High density pochote in
the lnehore eree wee not proeleent. except cit cape
Coeotle. An eleoet contiecone. hot narrow etretch of

higher veluee (here then 50 eggelnzl eee noticed {roe

Keener to Tutlcorin in the oceanic eetere. 31.11;: deneit£
ee were noticed over the elope of the ehelt. in the area
north of Qutlon and cloeer to the ehore in the Qeilwn 

Cope eector. with higher core value ieore than 130/ea)
to the letter eree.

The tnehore belt {roe earth of ueilon to Katie:

ehoeed unllorely eoderete veleee. ehlle en outer ehelt
patch oi htgh value wee eeen to the waters north of Keener
Ipto Retnagirl. The deuetty eee deereeeing eeeverde with

eoee high value poehete in the north end eleo of! Cape
&C9l‘i.Ie
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1974 Post-monsoon season (Pig. 1!)

The distribution of ease during this season showed
uniformly light density ell along the shelf and beyond.
compared to similar seasons previously oheerved. Hoeaver.
th pattern was typiesl and of the some trend as in 1971
and 1972 but dissiniler to that of 1973 esneon,~shcn rather

high densities of Iieh eggs were noticed. Hberote value
(20 eggslezl appeared uniiorely over most part oi the
ehcii. florth o1 Karesr upto Ratnagiri. the denser distri
bution was deflected to the oceanic eatere. the shelf oil
Ratnegiri having been very poor in concentration. Outside

the shelf. in general there was only very light distribut
ion of eggs except the strip mentioned north oi Keener.

19?! Pee-monsoon season iris. 12)

The distribution of eggs during this season showed
a diiferent pattern tron tha of eieilar periods observed
previously. (1¥72. '73 & '74) in that the inehore eaters
oi the northern area. were richer in fish eggs. The-inner
shell {roe laseregod to Cochin rsaained a light sons cl
density. A high density inshore strip tron Coein to
cape Gonorin with values at nore than 10*? eggslnz end an
oceanic belt 011 the Cochin . Kaearaxod coast. eith'nore

e 2
than 50 03¢!/I were observed during the season. In the
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eonthern eeotor. inoreeeing eealerd deneity oi eggs wee
noticed in the ooeenic eetere. Moot port or the Wedge
Bonk regained poor in link egge. except for one eeell
pocket of relatively higher density.

1975 Hbneon eeoeon (Fig. 13)

The etire ehll and oceanic wetdre on for no obser
vatione were extended. showed very high deneitiee oi fish
egge. except in: a narrow inehore strip between Cochin end
Hngelore end a.nider bolt on the eheli (toe coondepnr to
Retnagiti. Th outer edge of the shell and elope in eleoet
the entire tree oi inveotigetion ehonod very high deoeity.
with more than 200 eggelnz. A.einiIer high density belt
with veiuee eore than 200 eggelez wee also obeerved in th
ooeeni¢'Ietere ooteide the wedge Bonk. extending eeeteerde

to nee: the ooeet oi 321 Lento. Higher deneity oi egge
than the previone eoneoon eeeeone wee eeen during the

preeent eeaeon.

1975 Poet-noneoon eeeeon (fig. 14)

The general trend of increase in the density ot lieh
eggs toward: the ehore. ohereoterietic of the poet-ooneoon
eeeeon was teen. with quite high veluee oonpered to the

1974 eeeeon. Fro south oi Celient upto Thtiootio. the
high values epiiled beyond to oceanic regions. ln«the



north. e poor density eree. ieee then 10 eggelnz one eeen
over the inner hit of the eheii. oioeer to the shore
near Kneeregod and progressively eney tron shore. north
of it. Near the edge of the eheii. oil the Keeeregod 
fletnegiri eree. e nodereteiy high value nerron belt
(nore then sole?) oi egge eee noticed. The higheet
deneity during the eeeeon nae eeen st of Quiion. in
ooeenie eetereo

The general picture oi the distribution of lien egge
ehoeed thet during the preononeoon eeeeon. typically.

the indioee of danndenee of iieh egae were low over the
entire 33 ooeet, with eoee looaiieed eonoentretione both

in the north end eouth eeotore oi th area or only in the
eouthern eeetor.

During the monsoon eeeeon high indieee of abundance

were noticed with consistently high eonoentretione in
the central and eoothern eeetors. sontieee. dense
pookete in neerehore eetere or larger high value offshore
petohee were eleo net with.

During the poet-noneoon season. ebnndenee of lien

eggs were generally noderete to high over the shell.
decreasing eteadily toeerde otfehore, with pookete or
nerroe etretelne oi high ooneentretione. ueuelly near the
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Ilore or over aid-shell. However. these generelised

petterae varied in details in the Gillerent yeera, es
seen (roe the yearly pictures slresdy presented.

The averell picture of shundenee of fish eggs of the
8! eoeet 0! Indie indicated twat the highest lish spawning
eetivity in the sres took piece during the SI eonsoon
sessea and the ieset during the prs-eonsoon season.

4.2 D t h tics h dense of ii is set

The picture of distribution of lish eggs es well es
lervse sre derived out o! the seas ssnples and hence is
s sieuiteneone picture. one sappleeenting the other.

In tropiesl esters. eost fish eggs are known to
hetch out into lervse in shout 24 here and the presence
at eggs or young lervee enywhere could be taken as evidence

of epsening oi the fish is the vicinity. While presence
of large numbers oi eggs could be taken es proo! oi
congregation of epennere end of a spanning ground there.

the high iervel densities in e eras my not exectly
delieit e spawning ground. The drift of the lsrvee due
to preveiling currents could cease trensloestion oi the
young lsrvsl pepuletio to erase swsy (roe the spawning
ground. A super ieposed picture of both eggs end lervel
population however could help to delieit sore elssrly
the speesing end nursery eresso



'1‘: 2 I
SEASQIAL DISTRIBUTIUW AND ABUNDANCE W‘ FISH

EGGS - SEPTEMBER. 1971 T0 DEGEIBER. 1975.



7 ' RA TNA 61 RI

0.9 ' \ QUILO

1 L J 1 I L 1 4 1
EGGS

V EN GJR LA 1971 POST MONSOON

‘  COONDAPUR

. KASARAGOD

CALICUT

O

Y4 %

OCHIN

N

TUTICORIN %\

‘% \ AE

F162

7'1” 7'2° 73° % 7'z.° 7'5° % 75°% 77° 7.30 % L790



fr..L__.......-......_.L... .; ..-.-~

M4

?%%

FKi3

{ FlA1h.1h/\GIR1

EGGS

\/ENG1IRL A ,9” par. MONSOON

KARWmR

COONDAPUR

KASARAGG)

‘W CAUCUT

me
I



l17° “ j RATNAGIRI
EGGS16° do ° V5"‘°m'-'°‘ 1972 MoNsooN

(3

1'3”

KARWAR

11.3

gcoomapua

ail

KASARAGJD

1?:

O  CALICUTn« “
‘dz 1-; cocumQ!\ kgQ0_ ‘K9W ounm

TUTICDRIN

PE

'\
\ \

7‘?

no.1.g T“ T wfi I T ‘T ' f72'’ ’ 73° 74° 75° 76° 77 73° 79°



{ RATNAGIRI

£905

VENGURL“ 1972 POST MONSOON

UILON
TUTICORIN

pg\
\

\
\\ 5

CFO 73° 52° A 73 71. 75 76° 7'7° ‘ 58°



P0

‘:50

Go

L l‘ L _ __ _ 4 ,._.._- -..L........._—--—-——-—.---- ---~---*‘mxrwneu RI‘\ EGGS
VENGURIWA 2973 PRE MONSOON

1*

R
KARWAR

coommmrz

KASARAGOD

.4
'6

C5

"-3

0

, -..L 50- ’
/ / 1-50 /'Fmb \~_,__M

r 0 73 72° 95° 76° 7'7’ 7'8° 79°



L l ’ 1 J 1 1 J J
171 \<o 'RATNAGlR|2 E555o I)161 .1 VENGURLA 1973 MONSOON

1'4

5 Q KARWAR
. O

141

COONJAPUR
«D

13'.

C

12., cmcur
1141" %°* cocumg 1"1 QULON 1

TUTICORIN5 ,2APE 1 -~
08' ~ 20§::"<20 _....;\ ». \

7'-1 .7 \FIG \ am15° 1.;.~ 4.,» 1 +9 9,.» 1 '  ' 1-1?  57° 73’ 7'9‘



1%

L __l_ L L J 9 4

03¢

FlG.8

° RATNAGIRI

ENGUR LA

EGGS

1973 POST MCNQCDN

COONDAPUR

KASARAGO0 ‘

CALICUT

~ QUILON

TUTICORIN A we '0



1 L L
% RATNAGIR!1 aces

"0 6 VENCW-“ 197:. PRE MONSOON
<10

‘ KARWAR
\

\
\ OOONDAPUR

\
\

\
\ no KASARAGOD
\

‘O\
\ \ CALICUT

\
\ \

OUILON

TUTICDRIAP A’~. % (S #-50*“

\\

F|G.9 \
77° 72 73 71° % 55° 7'5° 7'7° 73° 719°



‘xx
Lo

9'0

I 1 1 _4_ _J_ 9 . .4

FIGJO

RATNAGIRI
%

(zoos

% ’ VENGURLA 197:. MONSOON
I

mzwm

COOMJAPUR‘

CALICUT

ocnm

OJILON

‘ “B4,! I’

‘ % TUTICORIN ’

APE



.196 _,

L L

F|G;11

>§0

RATNAGIRI

' VENGURLA
2o

KARWAR

«.10

197i. POST MONSOON

COONDAPUR

KASARAGOD

EGGS

% CAUCUT

H
OUELON

TUTICORI r

APE

72 ,3. 71. 75 7'90



"11

j‘Po

0

12+

*4!

FGJ2

’ RATNAGIR I

V ENGUR LA

EGGS

1975 PRE MONSCON

CAL ICUT

QUILON

COCHIN



17 +

1

ii

% I‘-16.13

<91

I“

' RATNAGIRI

VENGURLA

EGGS

1975 MONSOON

72° £3’ 7'6’ 7'7’ 7'8‘ 79



A F634

1 _ I 1
'RATNAGWU

”° VENGURLA

5%k i©ARV%AR

COONDAPUR

>2W

.. _.._-..- ..._..-... 1--.. _.-._....._.,_. __....L_.-.._...  .. .l ..._..... ¢

EGGS

1975

FUMEARIKHID

CALKflJT

POSTfWONSOGN



45

1971 Fast-noaso n ssssos (Fig. 15}

Tbs distrihtion of tlsh lsrvss during the period
shsssd conesntrstlons away Iron ths shrs. shsrsss fish
sggs wsrs observed class: to the shots. Tbs indiess oi
larval sbundanss hsvs bssn loss: thsu thoss of sggs. A
aids bslt of Iosrsts vslus on tbs cuts: shsl! sad oi!
shrs sstsrs with more than 20 lsrvss psr :2, sss sssn
bstassn 9'30'N and l5'N with its high sors vslus
( so lsrvssluzfi bstsssu 10-30‘ and 13- :4. Tbs valuss
dssrsssod towsrds tbs oessnic rsgion. Both st ths northern
sad southern suds 0! tbs srvsysd srss. tbs lsrvsl
ssnssntrstlous ssss lsss widssprssd than at the contra!
sssss. An inshors hslt of an svsssgs width at 10 atlas
ass obssrvsd ta hsvs low lads: of larval shundsnos tlsss

than 10 nunbsrs Isa}. Tbs rslstivsly oifshora distribut
ion at tbs lsrvss and ths iashors distribution of sggs
during tbs psriod shossd tbs ths lsrvss ssrs driltlng
may Iron ths spanning ground.

1972 Prs-monsoon sssso !Fig. 16}

Ths lsrvsl sonesntrstioa has bssa low. ss in tbs
sass of eggs during tbs psriodu OI! Quilou. th con
ssntrstlou oi lsrvss sss on the std-shslt. shils ths
eocsntrstioa oi sggs during tbs psriod sss land inshore.
an inshnrs conssntrstlon of lsrvss with sodsrsts vshns‘
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wee noticed between Cochin end Celicot. ehile no concentrat

ion of eggs was noticed here. No larval concentration as
been seen in the Ooondepnr - Katee: sone, where there was
the best eoncenttstion of eggs. However. in the otishore
eases north ol Vengnrls. there were pocket concentrations
of larvae. It would sgsin be e logical conclusion that
Goendepur o Vengerls sres ess the spanning ground st the

tlee, eith the level pepletion tether evenly dispersed
over s eids ares oi the shell. with slso some ochst
concentrations.

l972 flonsoea season (Fig. 17)

The lsrvsl distribution shoeed coneentretiun in the

southern half of the enreeyod eras from Kassragod and

southnerds. Rest of the sees over the shlt one beyond
showed only loe values. The density site: increasing to
s high core value of note than 50 lereselez in esters
ct! Quilon. shoved decrease towards oceanic esters. The

strip of inshore belt (roe ¢elicet to Quilon showed only
e loe lsrvsl index. oi less then 10 eos.Iez. There ess
evidence of e lsresl drilt southwards and offshore true

the neershore spsening pockets in the north. The south
esrd drift of the latvee is in tune eith the ditection
oi the enrlsse dtitt in the ares dating the 5? monsoon
00 (DOB.
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1972 Poet-eoneoon eeeeou (Fig. 18)

Larval density was poor generally north or
Vengurle end In the inner belt oi the eheli eouth oi
Cellent to Qntlono High velue etrlpe l 50 lerveelngl
Iron Vengurle to Coondepur and oil Celleut over the aid
ehli end e eietler pocket in oceanic eetere all Gallon
were noticed. A wide belt of noderete density I 20 larvae
/I3) epllling beyond the ehelf in tte wldeet pert. but
turret! in the north and eooth wee obeerved (roe Coondapur

to celicut. Cfilgllid to concentration of eggs at this
tine which ehouod e ehoreeerd lnereeee in density. e
eeeeerd wide diepereal of larvae was evident.

1973 Pro-eoneooo eeeeou (Fig. 19)

The entire ehelf end oceanic wetere npto the survey
lieit. north at Coondepur and the oeerehore belt tron
coehiu to Tutleorln ehoeed poor lervel distribution. Ewan.
though there eee e relative inereeee in larval abundance
over the shelf eouth of Goondepur. the eejor deneltiee
were dietrihted eouth of Cochin. with e high core value
etrlp over the outer ehall which deflected eeeerde to
oeeenlo Ietare oi! Qulloo. A.eIde eeewerd extentlon of

thie dietributioa wee eee between Quilon and Cape Couorin.

The eoneentretloe of egge in this region wee else eoderately



high during this period. A dense eoneeotretion at eggs
during the period however use sleo observed over the

lhelf in an erea eproxietely bteeen Keeeregod end
Karwer. The larval concentration iadioeted'diepetsa1
end southnerd drift.

1973 Hoosoon seesoa éfia. zo)

The inshore eree {roe south of Coondeper to Tntioorin

wee poor in lervel abundance. the low abundance belt
extending to nidaehell oil Keearegod. There wee e high
density belt over the outer ehelf end lerther olfehore
between Celiout end Tsivendren'eith pest core vale
( 28¢ iervselegi oii Qnilono Fro: Tntieorin to Celiout.
there see e wide even of moderate density.-shioh reo

closet to the shore north of cooudepes. A high density
pocket over the Angrie Beak en-so elf Rstuegiri and soother

in the otfshore esters of: Tuticorin were eleo evident.
The dietrihntion oi the lervee epyeered to overlap to e.
great extent with that oi eggs in the southern part. where
both showed high density oouoentretions. The lervei
ebundance indiees during the perioa were higher all over.
then in the previous yeet.



50

1973 Poet-eoneoon eeeeon (Fig. 21)

The lnehere eree eee generally devoid of larval
eoncentretloneo A.elde eree of eoderete tJ> 20 larveluzl

lervel ebundence eneoepeeelng the eid end outer ehlt
end elder et its north end eonth ende nee obeerved between

Keener end Gallon. A denee etrip lneide thle over the
outer edge oi the ehell between Kereer end Keeereaad end

a eldoehell pocket of very high deneity. (over 200
lervee/ea) all Keener were eleo eee. Aether pocket of
high deneity (J> 50 lerveelezl wee eeen over the fiedge
Beak. Other eree over the shell ehneed only eoderete
veluee.

Hbeever. the eejor enncentretlon or egge during the
eeeeon wee between Vengnrle end Keeeregod end in the Gallon-»

cepe Coeorln erea, in rether nerrow belte. The lervee
eppeered to dieperee into wider ereee taeerde ottehore
end the ebundenee indlcee of lervee coneeqnently ehowed
leeeer veluee.

1974 Pro-enneoon eeeeon {Ftc. 22)

Lervel ehnndenee lnieee were higher during the

eeeeo then there of the eeae period of 1973. The rather
eetenetve eeeeerd end llneer eeverege ehoeed thet the
eenthere eeetor tron Gelteut to Tutieorln wee richeet in
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tsrsss.*sith vsry high vsius strips ovsr ths outs: shall
ssl osssnie wstsrs tron 10'30' N to 7*fl. Ths dsnss con

Oostsstion of lsrvss sppssrsd to sxtsnd tsrthsr to oesanis
Dstsrs ss sssn from the vslass o1 ths ostsr contour lins.

its ths eonssnttstion at sags obssrvsd st tho sans tin
in s aids southsrn otfshors bolt. it is quits svidsnt
thst thsrs ass sidsosprss spanning in tbs srss. Hwsvsr.
tbs sxtsnsion of tbs lsrvsl distribution indisstss sols
northward transport of lsrvss tron tbs southern spanning
srsss. which is quits possibls ass to tho aotthwssd snslscs
driit ovsr tho sbsll during psrt of tbs yrs-snsosn period.

3974 Uonsoon sssson (Fig. 21)

A high concsntrstion oi lsrvss in tbs oltshoss srsss
tron Ksssragod to Tutieorin was sssn. Tbs sstirs inshor
bit from Vsngurls to‘Thtisosin sss hosevsr poor in
lsrvsl shundsncs. Tbs high sors vsius in ths dsnss bslt
south of Ksssrsgod was shiltsd lurthsr south than obssrvsd

in ths ssls sssson of ths pssvious yssr sad this sxteudsd
tron Qsilon southsssds in tbs sifshors sstsrs. touching
tbs oaisr srsss oi ths wsdgs Bush. Northssrd {sou
Ksssrsgod. s sids sstsnsioa of lsrvsl distribution of
sodsrsts dsnsity I > 20 lsrvsslsz) avss ths oats: shsll
sad beyond sss sssn. Tbs typical high eonssstrstion
patches of! Rstnsgiri‘sss svidsnt dating ths ssssoa.
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Free the pettern of distribution of eggs at the eggs tine,
it was eleer thet there was wide dispersal o1 lervae
towards offshore erees es observed before.

1974 Post-eonsoon seeson (Fig. 24)

The lervei concentration wee relatively eore exten
sive and denser then in the previous postononsoon eeesons
studied. except in the linited neershore erees between
Keserngod end Celient end oil Thticorin. The nejor eon
centretion was observed between Kerwer end Cochin over the

she11'end olishore esters. High value patches were
observed in the ottshore waters off Retnegiri. The larval
ebundenee indiess eppeered on the whole higher then those

of eggs et the same period end wider in their distribution.

1975 Pro-nonsoon season (Fig. 25)

The neershor weters along the entire eree from
Rntnegiri to Tutieorin showed low (less than 10 lerwee/I2)
deneitiee but increesing eoneentretions were observed_

towards ollehore region ell along, High concentrations
of lervee were observed on the outer shell and beyond in
the entire eree. Beet densitiee were observed in e narrow

belt over the outer edge of the shelf between aO‘30’ N
to 13' N end in en otiehore pocket elf Retnegirio
sinnlteneous pietere o1 distribution of egge showed high
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doooitioo to tho laohoro oatoro Iron Cochin to Cape Coaorin

and oo a narrow strip in tho oliahoro oatora of! tho
Kaaaragod - Qflilon otrotch of tho cooot. Fairly high
larval coneontrationo wore oboerved in a wido area off

capo Cooorin. with tho donoitioo lnoroooiag ooa-ward.
Hanover. tho conoontration o1 tho larvao in tho oouthern

ooctor oao rolativoly looo donoo than during the oao pnréod
in tho previous yoaro

1979 Honoooo ooaooa (Fig. 26)

Widooproad high valuoa oi larval distribution with
lncroaood donoitioo towards o£1ohoro‘woro ooon during the

ported. Tho lnohoro otrtp Iron Ratnaglrt to Vongurla.
Cooodopur to Cochin and oil capo cohort» were low in larval

doaotty. Thro was a very oido bolt (20 o no silos) oi
high doootty. I > 100 larvaollgl Iron Tuticorln to Karoar.
ovor tho otor odgo of tho oholf and larthor ooaoarda.
Ralatlvly high*vo1uoo poroiotod ooaoard. no for an

oboorrationo were ado. A vory high value concentration
(>*2GOIoz} was ohoorvod in tho ol£ohoro‘oatoro of! tho

Capo Coaorin - Tuticorin roglon. Tho aroa north of Karvar
woo looo donoo ta larvae. The 1975 oonooon.ooaooo had

tho highest donotty o! larvae on well ao oggo ooaparod

to the previous yoaro. indicating intoaoivo opannlng
during thio ooaoou.



1975 Feet-eoneooe eeeeu (Fig.2?)

The entire ehelt end eontlguoue olfehote wetere {eon
Celicut to Thtlcorln ehoeed high veleee oi lervel con
eentretlaa with the core velue (.> 2001:?) centred eouth
eeet of Qnllo. Rather Ioderete deneitiee prevelled in
the eree.eorth at Gelicet. exeept over the ehell of! the
Keener - Veeguele region end the iaehere eree north of
Vengurleo The outer ehell off aetnaglrl ehowed a patch of
high deneity with lighter dletributlon lerther eeererde.

There wee note or leee e.c1eee overleppleg in th
dletrihutioa at egge end lervee in thin eeeeen end eleo e
eeeh deneer lervel dietrthation. eouth oi Celleut to
Tfltlflbfifle

The generel eeeeoael picture of the dlettlhutlon
oi lieh lervee during pee-nueoon eeeeoe ehoed low to
eoderete veluee. with reletlvely higher concentrations in
the eouthea ereee.*ehre egeia the aeerehore veluee were
10';

During the Ioneaon eeeeon the heat coneentretione

at lervee eete aeuelly eeen In ereee eouth of Keeeeagod
(12’ 30’ N). the eeerehore ereee ehoeing lee velaee of
denelty. The lervee ehoeed wide eeverd dtepereel during
the pelbd with high deneity petehee in the atilhore wetere
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all Ratnagiri. Tho poat-aonsooa asasoa prsssntsd low
dansitiss oi larvas in thn inshore areas. vhiia tida
apraad an sslattvaly dsnsar distribution wars usually
aaon in otlshoss araas.

Tho distribution and abundance at risk larvaa point
to th aaaa conclusion arrivsd at tron ths distribution
0! fish 0331. that the major spawning activity of th tishas
along tho sl'¢oaat of India in during tbs aonaooa period.
ahich.partly spreads on aithar aids; tbs prs-aoasuen and
postoaoasooa periods. Thu distribution of saga and larvae
do not ovarlap atrictly in density gradiauts. It is soon
that thsra is a.wids dispataal oi latvaa Iron-tbs points
of spaning to otiaors Watsrs and ta tha southsra aoator
particularly during tha Honaoon and most-monsoon periods.

when tho surlana entrant along tha SN coast is towards
thfl aouth.



Fig. 15 . 27

SEASCNAL DISTRIBUTICN AND ABUNDANCE OF‘ FISH

LARVAE o SEPPEIBER. 1971 T0 EEHBER. 1975.



11 1 4 1 I L ‘"4"
' RATNAGIRI

IARWE

% # VENGURLA gg71 post yorqsoou

C00 NDAPUR

FIGJ5

‘’ % 73° 3;? % 7'z."_ 7'5‘ 7'6‘ 57° % 753°3-4



nms

RATNAGIRI

‘*3 LAFME
VENGWA 2972 me MONSOON

_ KARWAR

% COONDAPUR

KASARAGCD

V % % OUILON %
‘?- _‘= TUTICORIN

,_ PE

'0
71 73°  7fi5fi°L  M '7I'7° ‘IE’ 78?’



air‘-.;=.
J. I 5

Ci‘

RATNAGIRI

LARWE

‘ VENGURLA B72 MONSOON

KARWAR

o

;-1 ;'-_:‘b‘." - ._t_2-r 3.-1.’-V -".g.~’.'¢‘-""" ‘T  -' coomarvua

K KASARAGOD



I J I I L 1 L _L

-71 72 73 7!. 75 76 77 73

17 1 \ RATNAGIR!
LARVAE ;16? 9VENGURLA 1972 POST MONSOON 3

125°

X KARWAR

O

14*

COONDAPUR

O
13..

KASARAGOD15- /'
O

11 ~134 '*COCHIN ,5. < D
O Io Q‘ Q)-9‘  OU%LON_ o

TUTICORIN
0O APE U

8..

O

_7

FIGJ8o . ' _ L _ L6 +r°* _ 10 1.0 :0 To to IO 10 '0



(S.

'15?

1 1 1 I . 417’ ‘- RATNAG!Rl ‘WW
' LARVAE

VENGURU‘ 1973 PRE MONSOON

KARWAR

C00 NDAPUR

KASARAGOD

10

(,0 CALICUT
20

- COCHIN

9% QUILON
TUTICORIN /

_ m\ '% CAPE / I,- | ‘ <10 /\\ »7«"‘% /. \\\ K) [ /J" \ ‘"":';_._.,_,./’~\____....—

% FlG.19

. o ' _
' ::o«}.1° i2“ 7'3” 7'z.° 75° 7'6’ “h” 78'’



it 1 H 1 g R 4% 1 1 I 1
\a - RATNAGIRI2 I LARVAE

"E”°”RL’°‘ 1973 MONSOON

KARWAR

COONDAPUR

-1 o



.I"°

1 1_

FK3.2I

\‘0 «» RATNAGIRI fl LARVAE<10 0

VENGURLA 19'/3 POST MONSOON

KARWAR

C OOINDAPUR

V dug
I

_ J50 €60 77° 78 59



.. .9°°._

_.._l_ - J _él_ I J 1

FIG. 22

(20

0

9*

RATNAGIRI

LAFNAE

VENGURI-A 197:. PRE MONSOON

COONDAPUR

"° KASARAGOD

cocnm

‘o
71

to To to lo '0 - '0 -10' ' O72 73 7I._ 75 76 77 78 79



6 ’ 20 \ E ‘ RATNAGIRIQ LARWE
2° VENGUR‘-A 197:. MONSOON

141

1!.

101

‘P0

F023



155

>141

%  13.

I L _l J 1

W

§ :£

so - RATNAGIRI

KARWAR

C00 NDAPUR

KASARAGOD

VENGURLA 197,,

LARVAE

QUILON ,TUTICDRIN <0 '

APE

.1-20

POST MONSCDN

/



5'.

is":

v

»ca

1 __l . I 1

F015

' RATNAGIRI

V ENGUR LA

KARWAR

>50

CO0 NDAPUR

LARVAE

1975 PREMOVSOON



?L_ Q . 1 I J 1 L l17‘- ° RATNAGIRI20 <30\ LARVAE20161 \ vs» VENGURLA 1975 MONSOON
wt»

°4‘5 A KARMR
1 I41 COONJAPUR131 "
12’T ‘:03

CALICUT

nj

o I COCHIN°‘ 35OV q :39‘ OUILON
TUTICORIN. 0

vb ‘/ APEat " //D
>200 ///’7" /m

......——-*""'"f_ FIG.26 ___ _, 50g ~r r I 9 ' o o I ‘’ "r°72° 73 74° '75 ‘ 76 77 78 79



I L 1 ' J L A

uf'«

8 ‘yo

1%

FIG. 27

RATNAGIRI

LARVAE

VENGURLA 1975 POST MONSOON

< 10

KARWAR

COONDAPUR

KASARAGOD

>20

CALICUT

71
*0
72

lo- ' lo "To " To0 ' °71. 75 76 77 73 79



G3‘? C1

...    _. _'.- ..  - I - s. .....Ju.'..  . .... J... J -. ' ‘ ..' .a...sI

the tenant untulnuou to the uyncautiu all
flchniu of rum: ocnbnilc on then 0! Juan and
I110: (1960. 1961. 1963 Q. 1964). Jun (196? hi. lilac
(1967). Sun and lnjngopohn min and sum unol.
flute: and Ihltdhlal (197!) than with th ldoitlflcutioa
cl lunhtollu «cutting in tin Inuit: India than with
tllutrauouo cnphulung the inpatient uaoununl
(ounce. ‘tho noouclotuu 01 the IIOIIIINQQIIIOO tolloud
have in hand on this not and ink. erupt than
national othoulu.

A nu at 0!» annual nuuo 01 uonlwold
Hahn tn: the nuns yuan hand on tho and tuontnn
(Station 5.1) an 1110: In ‘table - 3.

II Iidlittoh to the opotton tnhnlatod. than no
othuvo which no author «potted to ho pans! to the
tuna you an to than «entrance in the nearby one
uguu sun or upwind In: tho Indian can by tout‘:
itching vouch. In this cuogcty Joan and Inn
(1960) Include the (occult tun fiflggfig g_u‘1_

-"'lIuumu1hturo 3130; Jonas ind Jun. 19“.



Clhltloy). the ethical 510031: E, (Tunas)
(‘bunch and Baileys!) and tho nlbuoto
t “fig; (Houston-£3. the not no hung
baa caution“! in tin can catch nude 01 Jlpll-DOC
vouch not than «no (man: 31 5;. 1963 J.

Jun (1967) [an 3 brim! account at the onoubrold
flat-uy at tails. Tho Injor uolbtotd flnlnry 01 India
It uotalncd by tho India nacho:-cl
gin); ti on 1100.30. 90! at tho nation! cuckoo
an landed along Oh N coast. 5,_gg¢u;_. abound in
«all author: on an out «not (mountain. 1971). In
not uuflod Inn tho 8! cont. lost to tan unhnl.
lactation _ typo) ten 0 nlgalflount oom
pount of tho ouflroid tinny. ggggggg and
hggggn an can when than . In addition
to tho ooolluhu. tho I-choc    .  ‘ngul
to Ought Inctolunslly in can Iuutotc in the Gal! 0!
Ins» and flu ccnttgusu ngtou 01 pulaular nun.
no 110110 many Q3}; gfiflgnl. the lriguto uuhotola
(gt; nppd. minty 511% and tho ouoatcl bonito
gggguggug an it: uuponontn at can «nu! ma

” -s.f;...‘..z...... um» :...;. and sun. 19“.
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tiohary at tho oroa. ‘rho not-thorn hlaolin 3&1,
gag; in caught in tho onaoiol oatora at tho nut oonat
and 81': oooot. ‘rho ohipjaoh tuna ( gg_l_g§_g_l
in pl-odoninant ly caught in tho Looeadivon and aioo on-ay

into tho ooootal union of tho fl ooaot. ho yoiiovlin
lngfiiflgng) oonttibnto a nail ohaoo in tho
Laooodivo tuna tiohory.

Thou-o in vi:-tuolly in linking to: biiitiolioo along
tho 8! soon at India. Thin group. nainiy roproaontod
by tho ooiltioh ( gggu) and nnrlino
( opp. and gm; opp.) oro ought ooeaoionnllv
in iho out of Hanna.

‘rho I-olativo nagnitudoo oi tho contribution of tho

nnjot groups of ooonbroida in tho Indian liohorioo an
1-oilootod in a typioal you-h Iandiago (1978) givon
holow;

Iookorol - I583) tonnoo
Soortiohoo - 20779 ”
Tlalioo -- 13893 "

'3 ,_u tn-3  2.:-...e.m~ 9
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lconbrold (taboo «corded In. India water:
4_. __g..g

31: '-*°-““* W "1’.'..'.‘.§"' .“'.'.‘.‘1'.'é'...""L!‘!'.1'.‘I.'i
nou an hurts.T T 1 W I1.  mu cu. Km- ?lacopodo) «lotto! '0“  * 0000“1,1‘... Luudlvu.actual

3- m.I+a.h.I. In-1 con ¢8r-- mmmmr(Mun «lofted Inc and Sun coats.Inga:uulunll
Ballot

3« %m.:.:n one-t-1 mm so-t. w{TOQIICI I: bonito; conch
Ichlogcll

Doubts 3483330uninuhul
Dogtooth lunacy. Animus.tilt

B33010m I
Jnpuuo records not
Ilflfi ‘C880

7. E_Pg; Ilonhon not count. at«in blunt! cont. Auluno.luuttilOut.I. V
T-.81-fl!-In-I’. Yollovfll %n%m_0r-m2.mm¢';." mm .QC‘ 3 '4ICII‘£'I'OI¢" $3“ 5.‘pjut not «out I:u‘''‘''' cant. hu:ad1vu.

10-  fiflflj (Bolton) lost and but50!’ IJCQIO tuna gngggg.
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I  T  ‘I C “
11. ;ngn; thus: not and Incor sultan: counts.
13. fig? an nuts»8 on 1' union!
1!. hfgghj, luau! Pugh’: not cannuke:-cl

14» §%  N-rm %.& can-.Luopo  band as no:-flohuIpulnh in India. not annuhnl tact coach. Andaman
15- fuamnm It and°"‘°" ~21-In 3325:" umInland
1"  at‘... " nn:'°'.“' ‘loot and not touts.

Quinn!11'.’   $111001.
1;. ‘¥§m sauna Ion «not. a3.‘. GOOD‘.
13. mflnjfnl. AIS out 3 count7’ cult: Indiana:

Indianlong-and oh
opouflol2:. mm Black“ unlit '‘°'31.% also.l.a« «I ‘nu. -do-»

lio H; |,LflL“_ swordfish I-uocnllvoounnuuo

‘llonaclntuu fitter 3;»: and Gnu, 19“.
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DO, . d ‘ C 0 1 I 3
‘nu ocodnoid luau la the pa-aunt collection:

lnclulod mostly thou 01 gig Opp" Q[_}_g_}_;§_g_g

hlumno Ell nun. mum 155131.! 0“ 0‘
lg‘, opp. on put lu-In each at
saw mm mm -6 111.12% mm '0"
(«ad In tho collections. Lawn of gggg gggonggfls
and %§g_g§}_g_ ;g_;uu_ have not Inca Monti 1106 iron
in collation. ovnthough adults 01' both the spoon:
occurred in the sun. with the loan: supporting a
uuoul Coastal 1105!}. T50 larva 01 $1; app.
(g.nagg_ and 5.133,) In-n not but identified to
specific lcvol in tho present study. 33.1. 8790-! and
typed! tlatouooto. l999) larva can not such. but they
could not be assigned to the spoons. Lcnu of la
app. also have not but: tdnuuod to opultlc local.
Solo 01 thou Could pothqiu In assigned to 1.gL[%g,|,o
but it in Iolt Oh‘ that to 0 possibility at 3.3553],
and yang; larva also muting nun; than.

Looking at the relative luquoucln at «autumn
01 the major uonbnid lawn in tin collection
(Tabla - 6) It 1: can that larva of ‘£11 oppdeninatod
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10110!!!‘ 57 "I000 0‘  %l:£!:.- "0'! “-0
ujor tutu. tho In-In 01 kg} g9_1_g_g_ Ion
Ivollnblo unto than those 01 33%; “Q”; and
ég app. 11 tons of the canyon 91 lsrvot ought
duo Eh app. by 10! 00:13:00‘ all til otht «antral!
In-val.

for claullylu the various uonhroul In-no an
the collections. publlohol duulptton and lllutcctlono
(to: tho Indian nylon Id tron Latin gnu tun UOOI
round upon.

ht tho ldouuticnicn at tho young studs 0! the
natural. the all illuotutod publications at am»:
(1970). Pitt! (1969 1). lolskrlllnul and ID H971);
luau C1974}. Ioonptnhob and Dchtunnlfi (1974) but

Vutuuhu (11?-U hurt but particularly no-011:1. With
cunt! to the idouuflculoa at has lawn. in donu
puou and llltuttulou or land. 1951. Iiutnuoeo
mm. 1919. 1961:. uuoumo ;; .1 mm). rm mas).
Iohlyma and man (1957). mum-3 (1931). Guyana!
(1964 3. 1766. 1974.). Tuba and Uoyurqi (1968 I).

thymus! ggfl, (1963). Uoylnfl ad} Ablation (1963 0).



Jean (1959 B. 1960 5. U. 1963 3). Joan and Kmart:

(1961 I) and liohull ad Fotthofl (1974) lava boa mainly
C0l.CI1‘.‘o

Guatflbuuonn at Pinks: (11613. Klnno (1.961) um!

dorbuovu (1963) law but uulul ht fie Communion!
coaaidcrnfloao at Dollie luvu ad at Jun (1968).
Juan and lunch (1964 U ad an-hows (196! hi (or the
suction larvae.

in tdattlylug tit blllflsh Inna uutrihnflono
01 Auto (1956). Outrage: (HIM. Jean (1998. 1959 3.
1959 0). Joan and haunt (1964 a. hi and Uoyuagl
(1963. 1964 3. 1916) Inn has aloud to.

Illustration: and Gout-{puns ol ltrubuu (1964)
and Inns»: (1960) hurt but 3001:! in looking (or the
1--'v-- -1 W -In tammma unma

Ilulc tho new and talents“: in the “(hunt
nconblold In-no veto urutly uouublo to the anchor.
nun: stun true. 1951. uoyuq: 1963. 1964 5. 19“.
1959. Ichulor and nut. 1940 I. uncut. 1963. Ioapcahob.
1965. llakunurn ,3, n 1911. into 1951. 1:50 33,31, I959.

‘lab: and Uonnagt. 1968 B. lluksluc 3 Q. 196! and
Iona: 1969! has Inc: cannot only so can tutu-«cu.



A geed eneent el work he: heat tented eat on the
eeely ll le-hletery et eeenheold llehee. peflleeleely 9!
the teeny eeeehrldee (luelnerele. teen and other eleeely
related epeeleelo fhle le evident tree the teeeet
hthllenephy pehllehedl ee thle eehjeu. eeveeteg the
period teen xeeo-1979 (Rleheule end Iluio 1973).

The generic ldeetllleetloe e! the yen; etegee at
mm.:.m%om@.mn-au.sz.-.:.um
mm:..nm&.u&zzLu-mu.
eed  ere lately eleer. eeutheegh only lee
eeeeede eve evellehle la the eeee el .. gg end . ldeecltlee at
N» 1-m- at m.uum- mum -4 mama m
peeely Iedeteteod (lleherde end Petthell. 1974).

‘III epeelfle ldentlty in one 01 eene e! we
geeeee el eeonhnlde le eleer heyeed deeht. he to their
30-0379“!!! no he nlnlso mm 11.5.5.9.»
hp Ipeellle identities e! the leflee

1- and eg heed to he (nether eletlfledo
seeeuee e1 their eleee elelle:-My. the lenee el eoee
epeelee el en the need to he etedled (tether to
eetehlteh eleeely the epeel no ehereetereo



O1 flu bnlflohoo. Iunuottng at two hills:
Iotiophortdu and Klphlldu. tho uncanny at «on tho
adults of the toast and out clarification. ‘rho tadly
xapuuu includes the only spun gnggg flgjgg.
at last an upon” at lattophu-ids -nut In Indian
noun (Joan and I113: 19“. Inn and Injngopulu.
1961).

‘lho ldcntiuu of the larvae at gag; uggn.
Luna mam. mum». on» -I mm: ‘PP!
an nan; slur (Yuk. 1991. Joan uni Banana. 1960 5.

505

5.3.1

lulnhrtuhun (1957) rescued pnoluvu ascribed
to gag‘ inn Vuhlajcn. can ‘rt-lnalru. Ihiili
(1970) annual thy opium that "latch:-hint’: pa-on
Inna 1.0 u to S no no in lane to In a ”%o
run (1969 at Gnu:-thud 3 larvae on Quanta; up.
3.7. 3.1 and 3.3 In con: length collated tun Penna
aull. lid us and I07 :1 longs! I-upcctlvoly during the
nu. lulu M914) publhhd an lllutrutol lotulal
account of 5,33% lane (1.?! to 8,6 3) (too the
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u tout an! India. clruuvallnbhu and munnuthu (8914)

records! on law: oi %}_}_§|g; 39.. 1.90 3 tout
touch (run the Sultan Union of bl:-no

ON: 806 you] Hogan 01 &_'_g_g__o_u_§_fl_g Ira 1.79 to

11.? u can obtained in 1b puma! collection. Thou
Instant! closely qua in am: unphblogy at ptguoutation
putton with tho 131100 I! 53333;; douflbol fly 811“
(1974). ‘III Inna ¢1‘&§._§‘ ducttbol by his luck
ulunophono at tho bun at second clonal. «on in
opoclbno upto I.‘ 3 total length. with in tho luvs!
%J_},_}_;‘g; 01 Inn! (1970) in: 15:11:34. ulnnophos-on
no pa-aunt Inc about 6 a length. In tho &_g3._!,_o_g_1g_f_
lu-on illustrated by Ioonpnhob uni flohnrano-I (19‘l'fl.
that 10 noluophoru In D In an indicated at tin ban
0! than can dent! an at tbs lawn at I a total length.

In sons of the patent ; In-Va
lluurtng ‘.5 Q and show to total length. about U or
can plan! spots in I no In ohunod in tin dual
nut: of tin body at the ha 0! out dorsal. ‘fin value
at this pununtlon no a noun. spuluc chunk: so
tndlcutoi by 0110.: I191!) bovine. lands further shocking.
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In the one at an larva. than apocuu «linen
uu no not cloudy utablichod. availability at 3 you
nriu ulna; tuna and tb Juvenile and Inoclodgo at
the attribution at no Malta no important ntintn
In Indicating opoctflc idontuy. on this butt. on I011
so due to that: flitting uuilulty to th lawn at
already dnctlbod hen tho N nut 91 India
min. 1974). the gamut turns at gamma an
annual to gggggnn (H3. 69. photograph). No
still Ipoctu of ‘angina; no recorded hon thin sum
08' the 01111 If lunar.

Tho osllut diagnostic clnncton at ‘$_gLo_l_}_u_o_;
luv» can be annulus! no lollovu. bond on Ch: ntudy
by tho pn-noun authors cited above and has the pa-cunt
obaorvutlolls

- start boiled lawn with
- cm: placed roll torture!
- larval nu-told tutu at tic output
- but pnoopottulor splat: (names thelaws: 01 tutu)
- A post van! to: at uluophono along tho

tantra! unfit cl tho body. toultag up”tin arootylc. .



5.9.3

in uputu at 191;». tunnels are rounded Iron
nun union. finely Q“ fiflgg and £3},
Agjfi to an union in tin nouns! notary 0! tin
lulu cont: at to untied (nu various parts of the
nut OOIOC. tun Onjtrct to can aunt: and Inn‘
‘rutcotln on th But Gout and slot tun tho Lucutvo
"*0 %1¢fl-o  0"‘ magnum! 5”
but roardu tn: nun.» unto: of tho n cout
(nu lhngalon to Cape canon: than an Inn. 19“).
Jun (1960 b) taunted lava of guy. has no
uualivu In. no 9 sputum collected In: plankton
lain; Jaaarj and April. 1999 rand from 3.36 to 7:94
3 In total length. Iuhoquutly Jena (1963 3)
douubotl in tn“ at g_._ lava at tho _;l_c_§__n_ collection
Iran the kiln Gun (Illusion I939 - January. 1930)
and pnvtoloaally uutuol than to 41113;‘ and
hnfijgg (In. hmag). 01 then turn. one type
to hunt ‘uh ollghtly lngor haul (length at body but
than 3 that its hand) an‘ the annual type to 01033300
with OIIIIOI‘ depth at body and Ilnrtor hood (body limit

3 than ii: In!) and with tho std-«nun! not 0! ply
nt" on Ch Iain peduncle Ion prulnonh In this
latter type the spins» Inn: was sound to develop
lug.
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htouoto (1990) doonibod hgnng lu-no hood no
manual oouootod 1:-co oqootoflol on llououon union.
on non oo loo: Boot ood loot lotion at! too can ot
Pooooo. bout. lotoonoto (1959) dlotluoiohod too typoo
not $33, loan. alto: ouulotog ootoolol tun Poolno.
Atlantic no mun «noon. not at Munro out Jovo. too
new mu. typo-8 tgflgfi typo) ood ch -1-uuu
12“. tno-£1. ‘flu 1“ 0790-1! Iowa 0! flotoonoto
(1959) on tho oloogotod typo o1 gn lo:-too oooofllrod
by Call (1931) (no tho Plulllploo no on ougaootod to
baton; to §fl,,[|§L@_ Union. 19‘! oh

‘ho in $3“ put-lonoo flgorod by that £195!)
on ggng (too in Pootuo «out o! consul Aoortoo
no an ounce typo (Jean. 1963 on Jun and burn
(1964 hi how topooduood tho ago:-o at on -1.-gnu typo
of $1; Iona. 0.1 3. Iloooflbod by Volvo ood Uoyooofl

(1%!) oo flg_|_. but no all-lotonl plgoout Moo
oppooro oloor on on an aunt typo.

Iotououo H9”) honour canton that too out
ohuouo dlllotonoo hotrooo tho too typoo ol 3“ lava
to tho vortouou to plgnotouoa to the auto! podooolo
rout: oi opooluuo Ipto I on taco! loogthc ll opoolnouo
1|?!» than D 3-. no 8 ton o1 pipooto soon to typo-I



outond ootorioviy with ioorooolng upshot of oh-oootophotoo.

‘typo-Ii iotvoo oi oooporoblo oiooo ooro not oboorvod by
Iotoonoto (1959) and it io boliovod that both typoo oooouo

oioilor oxto:-not oppou-oooo obovo this oioo. Iotooooto

\19s*)\ :1 to obooooot oatoooo iooooot otooty oi pigoont otion

at tho oidolotorol lino. In oooy lpooioooo ho oboorvod
1 - I ohonotophoroo on ooo oido oi tho body but oooo on
tho othor silo. According to llotooooto (1959) "tool: o
wido voriotioo in pigoontotioo botwooo tho two oidoo oi

tho oooo lioh rondoro tho oops:-otioo oi ‘fig; into typoo
I on! it rothor doubtiol. lodging on this booio and oloo
on tho loot thot tho typo-II torioo otoppod ot oboot I on
ono any oooolodo that tho too typos on ootoly voriooto
of o oinglo opooioo".

It my to uoltiolod Io:-o thot tho noxious louth

(‘i‘.l.) oi ago 3§ggg§_g_g_g_ lorvoo (typo-II) oxoninol by

Jonoo (1968 o) to 0.60 on, ulilo thd oi om (typo-I)
it 14.42 no

‘rho ‘gig lotioo ooy ho diotingoiohod 11-oo othot
tuo iorvoo ooioly on tho hooio of tho loliooiog choro
otoroc

- ‘lino lonoo with o rolotivoiy oloogoto body.
- Pa-oooooo oi too or non non oi ohroootophotoo

to tho rogioo oi tho ooodol podoooloo

- A pigooot opot ot tho oyophyoio of tho
poototoi girdloo
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- 39 ayeteaee
«- A atagle plgeeat epet aateuee to aaeae aay

he peeeeata (Alec noticed in 335% gag:lane)
- The relatively eaall aaaber at epteee. leeethan Or 10 to the that done! He ta eldes

1II"UIIUe

. flit; at eleecatephaeea la the that deual

The Q}; larvae at the eteet type have been late
canoe ta the pa-eeeat eelleetteaa. fleeeeer. ache eleagate
type leevae have use been eneeaataead aloe; with the
(area 3'. In View at the eneeetala apeei no identity at
gm larvae. in th peeaaat etedy ea the dtatrtintlon
aad abaadaaae. all the $51 larvae are tveated together.

Sole!

[gig gg_gg|_|_ teaad ta all the aajer eeeeaa
e! the eeeld aaatatae a etgailleaat flattery la the
Laeeadtvea and aaulaal eeaatal llaherlea along the Heat
and tent deaeta of India. Yabd (“$91. Iehlyaaa end
Ohada (1951) and llateaeota (1930) deeeetbed larvae at

ektpjaeh tree the Paulie. Undo (198!) deacribed the
larvae tree Phtlltpptee eaten and Goebeaava (1965!
(ten the Indian eeeelo Jena! (1959 5) eeeetded 3| larvae

e! the leagth tinge at 2.63 to 7.0! m tree the Laeeadieee
eea aad daaattbed ettl luaatratteae. a eerlae at 5 young



stun Iron 3.91 In to I1 In. Asia! and Visa»! (1971)
have rue:-Cod 181710 and Java! its Insulin; Iron 4 Q
to 15 an (8.l..). tron th «nu! union 0:! 1’:-lvudnn.
nun; tho pnuut saucy. nupjuh In-no «and In 4!
union account; (or 9) Inna.

Héflai
mg; union on loan in the Atlantic

«nunmuu». no mun mung. §d.£ns!.u> -4
the India: «can ( )o ‘rho upoctuc {dentition cl’
and hung an out! under uuuuulu Gollotto
anal 01550 (1963) couituod  an 5 oyaonyn of
§,_fl_fla§_|,. Joan and sun (1964) dict Olullllaj a
sputum at ggggg has Hanan tout dllttoult to dinin
gnuh it tron [.L_§§_% and «auto! that tiny any to
oyuayuouoa

Ilutunoh (1950. 1999) duullud tho IIINIO at

£u.u;L3:.o &.sI.I:J.:n:.u. -M suns.-.s.u. -V-an -1 ‘Hum
(1163) reports! 11! lanes (4.6 in 11.? II) at %
may I a aggugi tun mg sanctum has no nun
tun. Gothuuvs £1963) dcuubod larva 01 §_,_g;;g§;g_
gfiuhnmllol flucnhggggutrulqd Inga!
tn: the nu“ colloctionoo
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The union! any at 3% gggu pnvieuuly
described Hunt. 1950 5) (col Vlshlnju In 3 total
length at 39.5 no Altogcthos II opoflnona (84.5 .
311.! a mm were unllcblo In the show uliutlon
which tuludod uni npoclun (nu Gallant also. A11
opoctnou colloctoi 1: Juan and thy an 7! u or Into!
in oundnu length. ‘ll: sullen! an notional in by
(Joint. 1960 3). 31%;; lawn isolated {nu Oh
pnunt oolluuoao (3.0 to 13.0 an 1.1.) no uolpod
provisionally to 5%  incl II 850 dcoorlytta
and lllutrutloho .1 tau. 01 54mg (Intunoto. 195:.
1959) which In oonoldortl to to Cuba! uyiilylola or vary

01000 to 3_§_§g_;g_g_g_g_;,_ at Indian union militant.

196! I). The present collection 0! ;,_.gg_g_;_,_ lance
out but 39 otuhu 0! tin ottflyod urea and account:
to: I total 01 I9 luvuo

im
llunly two up-flu hflfiggng and @331 an

caught in the Indian Intern. ‘then to nu nation 01
no pnunu 01 533”; In India: can in tho Japan
units; needs. no tun. «nuns has the uuulvu
um In that indicate an 3 H3070 f fig
Q; I mm“! by Joan ad 3110 (1960).
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zglgggng le dletrlbuted la the veneer peue e!
the India and Paine eeeeee and le eseght is null
Inshore iron the Leeeullvee eeeu Ileteeuete (1950) dee

Crlb-4 W lwm 01 men lam 0- L.;1.m:.:nI
hen the eeuu-el penile. Jeane (1959 b) reeeu-vied 3!
lenee e1  £ng_g_$_ tree the Lueellvee us.
tangle; In else In: 3.“ to 9.54 a ten! length end one
only juvenile 19.“ a total length hen the dull e1
Ihlllle

hggunl eeetetee eeeeeeel lielnerlee else; the
rut cent and IE Gout. It is elee resettled has the
udeune. There are no record: at hgggngl lervee tree
Imus eaten. lleteeeeeo (1961) deeerlbed the lea-vee

el ‘fifigugg and illeeneted eee leave. 6.94 an total
length. {toe the $3 celleetlene In the Beet lmllee and
lute:-e Peeule.

figgug lerve hee not been reeerded tron ladle:
eaten. one lerve 6.05 an (‘l'.L) bee been deee:-{bed eel

llluetretel by Ilateanete (1962) tun & colleetlene
teen test at senetre. sale eee end celebee eee. Gerlneneve

(1963) Ieeeraed -I peeltlve eteilene (er 1,_g_b__e_§_“, larvae

In ch India eeeen. eppnulnecely between 11!. eel
18%. use (1961) enltlelelly lenllleed elpe blgeye
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Can from no India can all produced two larvae: on
at the newly lucked turn taunting 1.! an in total length.

%_ larvae in the present collections an
untitled to ‘auto 10101 only had It is likely tun
the tutorial. uaulu an in: no epochs. In Ill.
13 positive station can Ollunrvod at $3 opp...
“coating (or 56 larva.
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Iolol

too too: moo lo uooordly oooi to loololo llohoo
'1 “*9 I"""'- or filo! 9.? “‘ $.1
A dotoilod dloooootoo of En lotvoo in boot oolo to
oootloo 5.5.3. lhtooooto (1939) Incl llotoouoh an
(1973) into uooooolog uooulloouoo ol you; ougoo of
tons. ototo that it to dlttioult to ooporoto lotvoo ooi
poo!-lu-woo oi toooo lnooooao tho adult obooootoro do-ulop

podoouy cod ooporotoly. oooo oi thou oooo rapidly than
othou. All tmlivhluolo only loo: than tho an no toy
oouto. oopooiolly to tho lint clonal no on oonoldorol
on Into». an ioolodoo ooroolly opootoouo loo: thou 11
no or too: to total touch. 11 to 10 on opooloooo no
ooooldorod oo poot-lorvoo. Io opooioooo within tho obovo

oioo I-oogo. tho oool opooiog. ohloll on ooollot ludivtdnolo
lo ottuotod ot looo thou bolt tho dlotoooo (too tho polvlo
to tho origin oi tho tool (to. to toloootod ooor tho
and us. All yooo; iooo lotgor than 38 no no olooood
on Jovooi. loo.

Iotooooto (1953) Has llloolntol o typtool too:
lorvo and (1!!! no noon! tootoooo. ‘moo lows. on
ohotootoolood by o Iona tool. out oporoolot opiooo. o
Oriugulor VI out-o1 loos loootod I011 loroool to tho body.



'2 :2

the prlollll distance bola; lou tho but 01 cuts! Indy
lunch is spacious apt: about 9 on. systems auto: bot
Ioon Mu-«I2. pigmentation duluiophoroolchrolntophotool
nth: Ipttll. out 01 it couontutul cur ablontnnl us.
not the brain ad tn the ends! nuns. In-no about
to an (Ida) Inc an! at tho puma: ohanuon.

‘III null cunuon N110! upon for tho [tonsillecto
In at has In-van no «no fairly consistent um:
plgnuutlon out so than CVO!’ tho form-brain. up 01
java and posterior tall at its truth. Ibtuuc churutou
such It union 01 ch! Iyotouu. «run! 11: ran and
uorphouttlu 01 the but and eye and stun at chick
unctuu dlttuutlno an also (and scotch Uoyuagt
(1966) local chuutouuu rod pignoauuoa (enthu
photu) in luohly caught larvae of tho yollowfla. nlbuon.
blgoyo. ckipjuk. {flute anion! and in little tuna.
The no pinontation to not apuiu opuulc u an Inn
180 similarity con; 53% ggfigjgo $13 opp.
"4 33.9% flfllil. '3‘ II"! %. mm 1"
o (Untumob an. 1973). Tiny also £310 in
3 in days altar (oath and pun:-vol in tennis to!
about 3 dan. no qpou-not cal flu uncut at and fragrant

‘I'M can chnnotophosoa or noluophonn has been
used by Cutout! manna to Indicate that plant.
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Calls varied in luvs: told: in light and by. tho pig
uat bun; expanded and tau viublc in lawn ought
diving lay (lntauoto 3; Q 1978).

1.

lo

11.
lo

fit-caatophoun pa-cunt on trunk

chunuophuno punts out Ion-host:

191 A distinct Ihtonctopltoto Itlwcnttally In
the caudal nylon -- no clnnuophon at th
oyuplnyoio at up potion! [halo mum

1.2 A noun 0: oh:-onatophoru 510:; unto!
aunts cu tho trunk. an bun at and an
to unit! raglan «- ohnI¢hphon at ayaplyun
at tho pectoral gird!» 801100 01 chromato
PUNVU 51“! ""3" " 31%”. 113111.

lb chnnuophoru cur tote-Ital:
1.! Tina short «run: chnnuophoru on theall-donut. all-hunt «II aid-watts!

than 01 no caudal nun -- cinutoyhoro
at the oruphyoia at tin punts! [lulu am no
). o 1 chnactophuu along Oh: dons! nu-gin
on flu trunk. initial on Doing «tn-tour to
031313 at uuul «Ions! - I o I ohnnsto-photon
slug natal. nut: 01/ the uni mm.

8.3

2.3 no ohnutophnu along tho donut hunt: on
the hush - 1 - 5 ohnnuophoru Q1033vcntnlnugiu of chi truth - %

no firouauphoru II that
No ohronntophotu not (entail: noun“
9! clnonatophcus d up 0! Iain: Jaw *;_ L _;:

(adopted from mu, mum and umnsi. 1963. latannoto.
1958. 1962 - roferablo to adults recorded from Indian tutors).



723

has ths ssonhuids. yous stsgss with prolongs!
hooks hrs {sold in tbs hllllishsl (basilisk. sailfish.
spssstish and ussliu) and ssh». lisnsvss. is ths sshss
luvs than is ssithss s spiny sapss-sshitsl us... so
is ssssdtish sss ths lssg ptssstis ssd prs-spsuslss
spins ss is tbs istiophorilss. Ilyotsss ssshss is sshss
iss-no is nsss thus 60.

Ths hilltishss insists ths ussstypis §n§_i_g_
gag; sad the I gsssss si istisphsrids ssnsiy.
o  sud £_s_i_n_. sith I sgssiss 01
thus sssssdsd lssu isdiss sstsss. Ths clisssostis Isstssss
iistsd hsss sss sdsptsd hen Jssss sad lsassss. (1964 s)
sad flsysssgi. (1970).

‘rho ssosdtish lssvs us In dlstisgsishscl has its
istisphol-ids hy ths {ousting Ihsshstssst

-- Pnnissntly hsshsd isrvs tsxsspt any
you; qssissss hsiss 5 sh)

- its in; pics» is spins sad pss-spsssslu
spisss 01 sssssl siss.

- lspts-sshitsi rugs with spisss.
- Vsst lss posts:-ins ts sicl-psisi st tots! issgth.
- Body hssviiy piuusstsd. sith lights: vsstssiI‘‘Cs ’
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In comparison. the lulophorld lu-no could to
llulugnluhod by flu 131100133 ohunnoru

- Bound larvae with long unrated pucouc
and pro-opcnulu splnoc.

- Supra-otbltal Help with only sanctions.
- Vent nlctivoly not in poutotlac to aid

potnt of total loaflho

tho tollullg tmuuotstlu 01 the at agnostic: chun
Itou at an at the lnloplotlda are hand on voyanagt
(1968. 1974).

1‘ l V ) ‘O 0 LI-1 1-h timm i. -n - 1 7-4
- Elongated cunt
- Ian was
- lolctlvoly null depth 01 hand
- Ptonuc spun nun obliquely
- Pu-opotculu nplu nu manly pu-cl 1:1 to

tantra! prolilo 0! body
- Ooatro at 010 above tho love]. of tip of uncut
«- Plstuat spots pnuut at pesto:-in pouluval

ans :1 the gala: using: and also jut above
the nu-llao at tho gala: nuhcuo (Larva
ygghoft than pigments also occur. Uoynangl.4 .

- shop 0! ant (anal. ‘posterior high’ typoin larvae 01 non than 30 Q (lob).
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nnmmm Immm may

Q

lillongntud about

La’:-n cyan

Gutu at not about not incl at the tip of neat
Ptoncic who run: nutty parallel. to body an
Pu-opouulu opium iacliaod sharply downward
0000:1117 no piglolutioa 0! 1010: part at head
shape 01 tint tonal. 'OlIlIIlol' high’ "P0. in
luau at more than 20 an 8.!“

212..-mam ‘&.§£l.L!!.%.l!.!.!A'.'.l.“‘!I.£l..'..l’

Pcctotul flan rigid qud stand out laterally at
right angle
Antoriot up 0: 01-bit don not pa-eject tanned
Centre at eye abovo flu level at the tip oi moat
No pigment: on bu-uchiootcigol. «stun
than 0! (int donut. ‘nitric: high’ @790. it
non thus 30 In 3.1.» (pnunod -» Uoyangi 

m..nn uh-mun i-anmm as-.nn.!.Lr.2;m.:.
costs: at on abut Ian! 0! tip 01 cast
Ptontic spine IIOII obliquely
Pu-opuuln opiu than than blue marlin andis inclined tutu: dummnd
Pusan Opotl pruut on buuhicucgol Quinn
and 3100 than the nicl-dine at tho guhr nanlnuu
Shape 0! (int donut. ‘anterior hifi' typo inlarva at man thin 20 3 8.8.»

V3 1-do-ipuuxcipouui not yet uuuu cm
tall In into to.
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£5 gmn. the only OpOIIOI uootlu from
the Indian anon. support: 0 upon!“ than; 310:; tho
I! nut 01 India 1011». 1963 D). fungus bputnon
conceded tron Indian union nature 63 m (John! and
uncut. 1911 Jo .loun.ll96o D) round“ on spacing at
to 3 standard hush. Lu-val seconds of bonus: art
not anus-can uyuhouo

nun (1961) dourlbod u 3.5 n luv: or §_o_rd__;_9_ up.

In: I150 Galtlonlt. aorbuova (1953) tau-lad no
you luvs at u 11.56 3 (to: tho lulu: Gun
collation 0! ll.8.fl_fl_u,. Plnku (1961) described pou
larvc 0! tbs pacific bonito  (16.7 — tor!
length]. Dent: (1963) has «produced in uluunflou
at £3 ‘.51; larva (5.0! - 11 us) at Vodlutuki
B4 Innlova (1996) and 0! P030: (1956). (4.32 to 4.6 Q).

‘the larval 333; an clnu-utoriud by Imus;
« - 4! Iyotonu. bold nu-can-cl chnnntophons on
trunk and 3 spiny upn-orbital ridge In tho allot laws.
which character appasn to be unique in the 131-110 0!
tan like Stain.



llo bonito luv: has been isolated not the pun“
ICC‘ 103' 5h

Tho doubt:-lined suture! { )
it rounded (tea iln Atlanta. in but in Jintinguiohol
tun than at othct tun by the (nor uyotoun count (31).
[kilo this Inn 101 count in characteristic oi‘ n;
opp... g larva diiton in having pn-oponu.i.lu'
spin». which in ifljggg are lacking. 1:40 (1951)
dourihod larval stage: 91 . two illutratiuo
oi uhiclu on 8.! as law: and 3 17.5 In put-luvs won
roproducod by 8110! Glyii a).

2fln*

Th! uuloo. g ‘mg; is occasionally
caught along tho 9! and 8! noun a! India. Larval stun
01 the colon. otigiually uoipcd lonbttnlly to uoldiioh
have been recorded by Jan (196!) has the Luculivu
us and Bcluubtuluuyan (1973) recorded cinilu can
(to: the Bay 01 801311. CD the basis at tbn ducriptiooc
and illustrations 0! tin continuous uriu at at land
tinge: of  by Iintsuloto [1958 ). the show ll!“
ruotdn oi larva: can In than-ly assigned to .
Igloo last” an In distinguished by its booked ourdiinh
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lthe eppeereeee. peeeeeee et ever 60 uyetoeee. leek e!

eptey eepee-erbitel ridge end the etegle plgeeet epet
en the eeelel eegtee at the teen!»

leeeeee ex yeeeg etegee el eeeenehee. tree Iedtee
eeteee ere eere. June (1968) eeeeflbed end tneeteeted

lete peet-lervel etegee of  (14.0 an. id.) end
§ (14.4 fl. 8.3.) eel elee Jeeeellee teen
‘retvendren eeeet. He elee uterus! to the eerner eepette
en the Hie history etegee oi 5.gj_;g§_§_p_ by Deleeee

I193!) (eon hdoeeeiee wetere. at _s,_ by have
(1948) teen heteelten eetere. el hmgm by fljeye-v
eeghevea (1953) end g_,_;_Le__g_g3_g by Ketheliagen (1959)

{see Iiedteeo Ibvcver. the ldeetilieetione of the leet
tie eetheu have been elwee to be not correct by Jenee
(1963). Ge:-beeove (1963 5) deeerthed and iuueteetee

peet-lervee at gggggg end sflggteteg tree the cell
el feeble (leeth Que lee).

he poet-lune of g,;g_§_a3_g (10.7 3. ‘l".L)

ehteteed teen the pt-eeeet eeueetlone in deeeubedte
detell tn ‘Piflldlx-Io



DISTIIIUTIGN lND*IflflDINGI OF QGOIBROID LARVAI

rot charting the and pattern 0! distribution and
abundance oi scout:-cu larvae. tho nasal mung: unborn
molt!) at the tuna lot out nation at tho ditto:-one
nation «to plotted on tin up and until: luminosity
canton: lino: drawn. The annual average put!!! 0! the
larval ahandsano tor tic your: 1972. '73. '74 I '75
are given:

19': ‘HQ: 3.’

During its you tho collection: inn Insult! to
Qitlo aloud that tho lnlot halt at to 3501! 1:0
lutnqlrl to wondaput ml the nu-shun voters lather
Mathis:-do apto sous‘ Ii. non love“ 01 um». ‘flu
but larval connotation ( > 101:’) cu nuanced to a
20 :11: I1‘! octane strip botvnon O‘ o 10' H. with
adjoining light to Iodcrnto (2 - S/I?) Ihrcwnrd danuttioo
up» ch 0430 0.! the chill. Inch 01 that shall and 031.
than anon tutti oi Gallant had vary pour larval dol
ultiu. A strip 01 very column density our the nul
Iholl Iron collect to Gbohin extending unethical: ndaror

to the then cu abut-vol upto (atlas. A chi In d%onut%_y
patch over the all-shell all Rntnagirl van I180 I003 .
III!‘ 133 tho you.
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3973 ‘filo 39)

800359014 luvs! dtotrlhtlol abound both! (unity
tuna and lonltnd uuntutlou (col mum to capo
Cancun um: with Ila int «n voluo Q! can that 20
lonulnz an flu old! 0410. .11 Outlets. A high val:-I
pain at Manor density on noticed an tho emu edge.
01! Gaunt. ‘nu :honvnu In! I of In lunar-Insult!
that and aunt of the chill sun on 00051: and tho
uanhou anon south 0! Guilt Ipto Tutlcorln can (avoid
at Inna. ‘no shell and union nun botouu 12*”
to 14' R an very poor in hunt an-city. A null
ninth vain: (>§IIal pocket an the Inter shalt. of!
tuna in has oviduct.

!”‘ (“ft 39.’

‘us than sunken but at an «nag: inch 0!
about 10 I110: has Rating!!! 80 Gun Ounofln an devoid
at larvae. no luvs! concentration In is an actor shalt
0128; out nun-no «ulna (>8 luvs-ch‘) iron 11' 2!.
this IOIOI to @1190 Gnarls and lutthr Outta:-do. A ald
oholl only 0; alight} Cant talus tron tout 0!
Inna: to Intuit! taunting to auto: shill northwards
no 3110 «on. titanium I208! 011 Tlfltttil shred
neuron larval dnnoitlug



"‘.o
As in 1914. the union but at an mango which of

IO Illa: an «void 01 lawn in the «tin an: inn
hung!!! in Tnttnrtn. ‘no but coucnttatton 0! [sun
but flan to luwullti cu than-cl in at 0111918011
an: outside th -5011 button 1090' to 1930‘ ll. tho
patch at talus“ acuity all ‘lhtlooria and unit: at
slightly bun «salty. oxtouung natural in: tho Iulgy
link us: but been absent‘. A only 91 mutate density
attended Iron 13" to 16‘ R. on the chill. 15 an 10 nflol

any has tin tout. Lulu! to abduct“ donuttco won
noticed in the occult «ton annuals tho shall. In chi
«nun arcs tun Tnucofla to latnnulrt. Lu-val and £3
gtatlully dooroucd autistic

‘I'M guard. pattern at uonbutd larval dlctrtbutun
duh; the 1973 to '7! period showed two an-on at us
unttatton. no new of Count to out at Cup! Gelatin
and a IIIIIOI’ uaconuatioa 0!! lntnoglrl in flu north.
A diuinilu pinata not than avougo pattern In can
In 1915, IIOI the odor concentration allflod to I largo
consul patch batman zone’ and 1930' H. II tho 0!!
choro «sun. with sauna values spun! out the other
sun. h hohtu bolt. ghost to gun or non tide was
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ANNUAL DISTRIBUTIG4 AND ABUNDAN$ OF

SCOEROID LARVAE - 1972 - 1975.
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ulna «an to to «void 01 larva. usually. all along
the 0:30;.

Scoohroll larva pnusnt In all the math 0! til
you 1: the an: won one chains lulu tho that to
August youth The unseen period. not buy to August
ohlvcd the sultan abundant at then larva {Table -6).

Thu 5:10: nu» at tho distribution 0! larval
tau to band on tho lain-uncles glvu by rain. nut.
and Guyana! £1963). Gotham: (1963). Joan and luau-an
(1964 II. Guyana! (196!) and Prior tl97‘H.

‘hm: law» «at in the uh-input! and tropical
Union at the noun. Atlantic and Indian nun. ‘molt
distribution appear: to In usually tuned to null:
30’ latltvulo cl the equate:-. ‘rho can-cutulnrlhutlou
tn tuna-«outs. but not at Inn in tin tutu-0 width.

§_gggg_ luvs: on (nu clear. to lam! noun
than that of all ethos tuna (ilntountto. 1959 Do

mu luvs: an plllilill to to non abundant la union
clue to land sun: but no clue loud in distant tn:
the lad llhtuloto. 1959. tube and Uoyanncl. 1961,
Klan. l96!h
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W 10"“ -la9.:&nn2.Lm.1-rd $22.:
nfigggg an tuna-ocunic in distribution. but iiuitol
in tin uh-tropics! and tropical nun. when the sent
out ooutl equatorial count cartons Indiana. ‘no
name at lanai distribution oi’ §._gg_g_u_ it inlet to In
video! anal; flu tuna Wtyuagi. 1959). (Inc (1963!
Channel 13.3%; Dunning over an ozianaivo not at
the Santa‘: Pacific both along the about and in Clinton
Intern.

Ilntuuuo (1968) reported «uncut oi lawn
uuipod to “pen tun { gun in: the
Gut Indian and until’: Puiiic non. Intonation on
distribution 01  lawn in unto. Joan and Klltfll
(196)) (unit with in distribution at 5 190010: of larval
tuna! 91 iii %g Collections Iron tho Indian Moon. It
in union! iii the luv» 01 §,_._g_5_;_,_ and %
constituted the M1! at the larval tilt! in this (01100!
in and tint thy have a undo run at distribution in
tin Indian  Int 0! than tun ions: inc obtained
(us an was cut at 50'! innpbotuu 0' - I!‘ latitude.

not-beans (19-63) but can in-vu aiiogoihr
shunt in tho unbiu us. but good quantity 01 :31
uonbroid lava can calm: in tho flu lay and in tho

'''*"'I butt #1 Ch India ocean. It In also obouwod
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"In luv» -1 um 1!.-and -4 Emu. mam -«'
tehee mainly in the eeeeul ugteee. ehile thou e1
ggggugu end §._u'_}_a§_g were eon eemee in the epee
OCOIIe

Peter (1977) then eith the distribution el teen
larvae in the Arable: See collected during the Ietenetioael
Indian men Expedition. 0! the 694 etetieue Ieebed.
80$ eere in the onshore and oceanic eaten. Tue larvae
were precept eely et 10.6! of the tote). ember 9: outlet:
tested. the even not In the larvae were events! and
«Helen eaten pelellel Ce the uses end the equatorial
eeae noted {er eeueeel upwelling. Luvee at slant
on epeelu 91 cause oi the Indus eeeea ere eepneeeted
la the equatorial eeae. including than et $33 up.
and g:_._.;_g_;g;_p_. has la-«no were eelleeted only Inn a
fee etetiene. oil the 8! cont 0! ladle.

In the present eeneeuoee. out of M09 eteuue
eeeeidered fer ’eeeereeeee' e1 dlllernu types at lervee.
nearly 195 at the eteflene. reees-Jed tune lenee. ieeleeive
el EL; :9. Ihieln eleee wee eelleeted Iron 13! et en
the net! ate.



gig luvu can the non nuances: of all uonbnld
In-us In tho puns! collection. The c&dn« and
distribution 0! mg lawn to: the 1978 o '19 pm-ind
haw Inca Chantal (Hg. )3) bond an the average 1&0:
inoluzl :1 the hunt «natal at the «Interest caucus
«tin; tho parted.

TIC larvae were oucouatcni not In! part 0! 1h
thou and outward: in the occult anon upto n dictum
at about 1103310: In: tho shun. all along tho urvoyod
ant». Honour. the union u-on varying in club iron
4 to 30 :11“ cut (end to be clove“ of the larvae.

The concatenation at tho luvs-o sum loam! our the

auto! dull and olopo at Oh that! and ova beyond. in 0
bolt 01 no status which at 30 st In tron Sun-‘aged to
71110091». new nu a gradual uncut In tho number at
youth: stations beyond so u doptln. Relatively but
can duuttu can 1903903 between 10° and IP30‘ R. and
also 011 at In.

tho hnu at my, up. can noon!“ in the arcs
in all the months 01 clan you-. Ilouvor. they Inn unila
blo in significant Icahn has but to August and
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ion! statistic during fiuvnbor to Fauna; period (Pig. II).
Isaiah abundance 01 the lava won noticed during in
II canon period (In; to August). with the put «anon»
in July.

5.6

no occurrence at tho larva oi 33% ‘Q1313.
5.3;”; afiu; and 01 ig app. an pioticd in
rig. 33.  oi id app. in the pnunt collation
possibly included 1._.flgg§ng_. hgggl and figug.
Pout C8911} ripcticd hg§3_gg tutu inn in nation
0! its an colic-oiioao has the Arabian up (08'£D' lo

bah - 9l°03’l. and Ol'00 Illa Lats <- !3‘0O‘ 8. in July all
mil‘  ,0

‘flu sub» 01 occnrtoaooo oi the ditloroat types 0!
than can: lawn and their auction! obmdaco «bring the
«tin period (1972 o 15} can not total to be uitioiui
to can density tutu: lino 01 the distribution. floater.
the individual ounnomu at diliu-at “stint with

uyyboiiin indication oi the numerical nbudnu ".II'?CC’I:,
no pnuniod in tho up (or tip species (inund

It would to 000! (Fig. 3! All Table - 6) that that
main: inquouy .1 «Cannon was in: §,g9_|_gn larva
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Idllo iallaaad by §,_gg_._lJ_g_g_|_ (89) and 3%; app. (83 I.

It aaa alaa aatiaad that an! at than aara aaughc {ran all
tho aaauaaa. aalaly Jana; aha Pabtaaty - Aagaat parted.
nu ta ta aoataaat to tho aaaanaaaa at aha tarvaa at
g“ app. and ggggn la all taa aaataa at aha yaar
(Tabla -- 6). ‘ha aartaara aaauaaa all tuna and aatnagtrl
and taa Gaahta aad Qailaa aaaflaaa alavad ralaflvaly hora
laaldaaaa at man larvaa. Tao laaaar Iraqaaaay at aaaao
taaaaa la Oaaadapaa and Galtaat aaalal Iva unumoa to tho
lalraqaaat nvaaaga at than aaauaaa a call an that:
llauad aaa-marl aataaataa. Ilaaavaa. taa ‘rattaaala aaatlaa
avaataaagh aavaaad adaqaataly (tea (la baglaalag at 1973

alunad only 3 oaaaraaaaau

I:IIn:.21..£I:..M.!.!.l9..l.m.

33% mg“ laavaa aacau-an ta all aaauana.
anaapa Gaahta. lava ta-aqaaatly thay aaaanad on ncnuut.
Tia aaabat at lanai aaafit havavar van aaaa to Ina aaaa
(tea alatlaaa all In-aaa. laaaragad and Olllaa. lvaathaagh

than in a aaaatal llahary la! jila taaa pan-ttlaalarly.
aaath at Qailaa. tho lanaa can caught la aaaa attaaaaa
aatan taaa aha athar apaaiaa Ilka akipjaaa. aluals van
caught ta aaaaabaa aatan alaa. ‘ha panaaaaga at paalttva
tan with 116010 taaa lat-vaa aara can at atatiaaa bayaad
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so a «nun; depth. the unlx pooulvo two In mutton
to author at tun! town at out dopth tango hung in tho
1!! - 309 I dcpth uni (Hg. 34): Janos All Kinnru
(1963) observed that the §,_g_;ggu_ lava at the $3
collection: has the India onus an obtained from of!
alou union. with aotlunovn (1963) churn! that Inns:
0! hgflgu won tutu In the nuts! nylons. no
pocunuo 01 the lawn In tho ptiatlt collections can
United to the lurch to August potted with the Itlilll
cocurronco in Junt.

na..1%.a..|.9...I3A.:.tn.%

figfigig 3313;; larva! samurai in all tho cutlets.
0:009! in the clot! tattoo worhnd 0!! collect. Th
In-vac were can ltoquontly caught of: nuns». {allowed
by Runny!!! and Iluaruod connect in that; otdoto It
may be stationed hon than no proviou loot northern
oouuuen at 5.33;; larva ntornd to in: the Arabian
an (l1'?G'li. n-ts-2:). (Joan. 1959 N and Iron appear!
natoly l8‘39'lI in the lay at luau! idulnlovo. 1963).
Irhonu the peanut 001 lutlon attended the flstrlhtton
0! the larva upto about I.6"40'fl in the Arabian nu
flomnr. tb Lucndivu. particularly the links; "turn
an: in not bean «word at all nululy dating the
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away and an out no uauunt can be an on an
abundance 0! than luvs! in than sun. when I tip!
ticut pole and use iiolnry lot the notion is in vagina

551$; larvae were oacountond in northern
wants an all u up 01 «onto union. sinus» in tho
can at other tau. uupt irigato nukuol. the larva
Ion not not with clue to tho anon. Ibn poaitin
union: to: 5&3; in-vu can honour in its out
beyond 75 I depth (P13. 34!.

‘rho «noun! oppouuco oi the larva indicated
significant clnudalno dating Pobtnry to Jun period
“I310 0 "0

flu antenna or the lawn oi iag app.
cu tho lent 0: all tho tun (Tabla o 6). Thou luv»
did not occur in the uutnqiti. Onondaga! and ‘rctiouiu
notion: (fig. 33). but occurred tnqnoatiy 011 Kant! and
¢lpO Goa!-in notions. Ion often they can caught CV09
tho Iloopor also}! men than 100 I dopch. Quinta positive
tun being from not the nations in the 150 - 800 I
depth range (Fig. 30). mg collections (to: Clio Indian
nun” slwud : lava inn mid-nun and :1 so
alone to land (Jonas and lawn. 1963). lawn of in
opp. won onuuund during an hbruury to Jun ported.
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gnu‘: or oocukamc.-: or was LARVAE or»
9&1 urrmrs. xxrsuwouus PELAIIIS ma
‘P.. mozcxrmc ALSO mam ABUNDANCE .
1972 - 13.
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Fig. 34
EPTH-WISE DISTRIBIHIGI OF‘ POSITIVE TOWS I-‘OR CE

CATEGORIES OF LARVAE IN RELATIO4 TO TOTAL TONS

AT DIFFERBNI CSOUNDIINK3) $P'!'HS RAN@S. SHOWING
NERITIC AND $EANIC DISTRIBIITIGW G‘ TEE LARVAE.
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‘than an only In aoatubatloao altering tho
oaaamzal and goon-aphloal tliattliatloa oi tho larvao at

flggzgnfijgg a Silas (19?-H daalt with tho
diotributton at uaahorol larvao along tho 8! Gout. baood

an 91 plankton otauoao worked by Mr. 31;. to lay
1964. no aatarial aaught (too 30 station during fly}
otalaao ooona-rod neatly botooon 9' and 10' II. on tho
aholt oaton. our tho 30 - oo o dopth aono. Tho Clotti
batloa at oaaluau-o1 larvaa along tho 8! coat daring Sept.
1971 an 8opt.'7§ partod hao boon brlofly daalt oi th to
tho Prop-oao Rayon at tho Polagia Fiolnry Pa-ojoat (Anna.

1976 ll. Tho prooont diaoaoaion to basal on tho Ions
aatatlal.

Anon; all tho oooaboold latvao ought during tho

prooont annoy. naokorol larvaa was oaaond in an-do: to

in-aqaanay of oaaornaoo and abaadanoo. (Tabla - 6). tho
that bola; thoaa at tho frlgato aaokcrol. ‘rho laovao
«enrol in about 95 at all otauoaa oorlnod. including
tho apodlal atauoaa. ‘rho oarvoy dating (oar lull yoan.
«Noting all tho Iontho of tho you and tho antlro BI
ooaot atoll and Iatthar oaaoard. alloaod thd aaahenl
larvao oooanad to tho aooa to all no oantho to varying
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nflon. Thy won uoro iroqunt during Hutch to August
and Novoolhor out tho pooh in July. Piity iivo pot-cont
oi all positive station: can dutributod over tho
3l o ‘I! a tooth tango. 13! within 11 to 10 n and 21$
beyond the atoll. Finn-J4 shows the ponontngo oi
position station to cliiionnt depth naps. in ulation
to tho total author oi station worked. in tho nopootivo
lopth rayon. Oi o total oi 41! nations vol-tool boyood
the dull. only 37 one pooltivo.

‘flu distribution oi the havoc in tho dtiionut
notional. ohowod that their ooourroooo so all on luau-tool
obondoaoo won nor: in tho Goohio. miles. Capo Goloriu

and tho In-In notions. Pinto - 3! slow tho ovotqo
Iona! donoitioo (lining) to! tho Iutiro period oi
oboon-notion. taking into loooidoroiion all tho oovorngoo

undo during tho period. it on too: that tho distribution
oi the larva on nlouvoly «Ian on tho all-oholi iron
I‘ to 15'! ii an Ionian: coucoattation sooth oi Gochiz-'1.

lhilo tho tonal ooootnnoo opined boyood tho shell. to
tho opoo oooaa south oi Ilugolon. it on rootttotoi to
tho inner third oi no shit north oi lhngnlonu ‘flu
aonnhoro non north oi Kano: and oi the G111 oi luau
won «void oi nohorol lawn. in tho Goli oi llnonot
tho oooornooo oi cultural larvae was mostly in the oil
ohoro union.
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fly
AVERAGE PICTURE OF'THE DISTRIBUTIN AND ABUNDANCE

OF HACKEREL LARVAE. 1972 - 75. (Tho figure is
rsproducod tron tbs Progress Rsport of the Pelagic
Fishery Projsct. No.17, prlpltcd by the author.
Anon. 1976 d).
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flgngg g§_e_n_l_§§g_ is e widely dlettiheted eoeeepolh

ties lieh tonne in the Iodine. Peellle eel the Atlantic
oeeeaeo hate (198%). Reheleee 9; Q (1951). ‘Iehe (1951)
run» nu (1959) en! -rinng (nu). have «.1: cm. the
larvae end Juveniles at the epeeiee. Jone at then:
(1964 e) deelt with the dletrlhutioe e! the levee! hill
tiehee item the tulle»-Peaetltea Jean (1950) deelflbel

one pee! lane (“.81 Q) tree the Leeeeflvee. Jones
11%!) lent deeerlhed e younger leave (6.0 an} iron the
§g eolleettee (Menu: 8097. let. 001.0’ 8.
99%)’ E). on the net cent at seeetre.

the poet lane at gggu flgfigggo 3.4 In Web)
In teoleted 1:03 the preeent collection. ‘fie opeeinen
wee collected in April 1974. at Statue 194. 01!
Retneglri. about 50 ullee may iron the ehbrfio I195 0
«India; depth 191 83 3 (16'40' N. 73°15’ E) in en 45511630

tow nth Beige net. Iron 50 3 upwards. The urine
tenperetere at the etetton nu 29.7% C and eelinfly
35.315.ifl

lellueh et ch lane: and Peetae one: eoepa-nee
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only 91 o otaglo opooloo (Jonoo oud llloo. 1964).

.il.!.L!l£nl.I.lfl.!.I.I. ‘ ' .£-I1.§3n!.:n.lJ- VI“ “-9533
dooorlbod tho lonoo at ;.g;_§_g_gg§_g_ I o ;.;;gfl3_p_)

tron tho loath Ioototo ooo of Japan. tloyonoci (1963.
1954 o) doolt with tho tmooony ool cltotrlholioo of
tottophuo Iorvoo to tho lodo-pooluo.

Joooo II”! o) dooooibod lorvoo oi }_.fl,_gfi_u_
(3.4 to 11.75 3 15!.) Iron tho I-oooolivoo. tho ooollut

no no loogoot opooloooo oi tho ootioo oooo oollootod
tron tho oooo otottoo. Loin Joooo (359 o! doooollrod

ooo Jovootlo. ooooouog 431 a total loogth {no no
Looooalivoo IOI-o

lolooohooooyon (1973) tooodod 10 lorvoo (3.0 to

6.9 II) 01 Lo I I jofioflgg) (too too collo
ottooo o! '53; of (too too Boy oi noogol.

Clio pootoloflo ot Luigi!‘ Ioooorlog 10.0 S into!
loan on uoatiltod tron tho proooot oolloouoo. It
on tohoo on tho ohou oil looorogod. oi notion 63
(lI°lo’N. u-xam o1 Iavozo. to April 1978. ‘no
loath ot tho notion coo 93 I out no obloqoo too with
tho llongo not on ado (no 35 o to tho out-loco. ‘ho
omtlooo Ioopontooo or too ototloo on 30.13% old
oouofly 33.685.
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un2...2.L
the lea-vce oi cerllnc end epectllehee (

end figln epp.) ere not recorded (ran the India eaten
cveatheegh the edulte etc net cl th. Ne lervec e1 theee
cpeclce were leeleted tree the prceent cellectlcae. Jenee
end Secure! (1964! e. I!) Illecueeed theee lervce with

epeclel reference to the ggglrpccll the collections.

6.‘! A e % 1th e 1 or econhreld lea-vee1. we
Tctel length Ieeeereceete cl eeeeul ternelle pre

eerved lea-vee at neckerel. frlgetc ccchcrcl. llttle tune.
ehlpjeek tune end 1%; cm». collected during the
curacy were cede to get a gcnercl an at the clue nagec
end denlnent eteee ct the epcelceee ceeght. lleeeareneete
were cede ea c eenple heels. when nueteee lervec were
cvellehle. co in the cue ct Itlgete ceckca-cl. or en ell
lervce except the imaged end telctcd once. when the
number cl lervee collected were llelted. Iceeueeent e1
ell lerece cute: 10 u were cede under e hlneceler

dleccctlon clcreecepe with c eeltheetec ale:-eueter eye
piece. to ca eecutecy of 0.05 In. The lllltecl Italic! ct
lcnee choet lo 3 total length were ceeeued in c
petrldleh with e gteph peper ettcehed eatelde the button



1:‘-9-7 no

at the dieh. ‘the length lete eeetee into 1 u greepe ere
pveeeated in flgeree 36 end 37 (the length geoep deelgeeted
ee 1 en leeledee ell leevee tree 1 te 1.9 u tote! length).
The number e1 lereee eeeeeeed ere given In heeehete.

$.!.l:1fl.l!.l.!.II$.£tI

The eeelleet eenlenegenl peelene e! the eeeheeel
eeeeued tree 1.?! no net! the let-geet peet-leeve 13.70 m
in tetel length. The I te 4 a length geeepe dehteeted
the eetehee. The leegeet epeeteee. nae m nee eeeght
tn the dey the heel. while the lergeet epeeihee eeeght
te eight heel eee 10.80 In.

El. 0»
II the eeee e1 tee leeeee et the lelgete heeherele

the 3 to 5 an length groepe deeleeted in the eelleetteeet
‘rhe lea-gent ep-eeleee eelleeted eee e poet-levee e!

13.60 a length. eeeght la the deg tine. The leegeet
peet-letee eeeght et eight eee men he in tetel leegth.

In the eeee at the llttle tune elee the 3 to 6 3
length greep deeleeted the eetehee with the I 3 group
he the cede! eleeo The letgeet epeelueh eelleetedl
18.00 a and eee eeeght et eight. ehlle the leegeet eee
eeoght during the dey eeeeueel only 3.6 cu.
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5I.§l.m.l!l.n!J.Il.l.!.

The 3 ta 6 Q length (30093 eeae dealant la the
ease at altlpjaah teaa larvae aloe. etch the node at 5 en.
The laageet peat larva. 18.70 3 age eaaght la the eight
eat! the laueet eae eaaght la the lay eeaaerad 8.35 an.

T. 3990
Larvae of this peep ahaeed larger aeeaage use

than the other tune. The «I ta 7 u leagth 31-eape doalaato
ad 1:: the eatehee. with the laneat epeataea. 10.40 ea.
eaaght la the eight. The laueet epeeleea caught during
day tlae aaaeered 9.50 no

In the Call at all the latvaa dealt with above. it
eaa ebeerved that large apeelaaae have been not-e {re

qeeatly eaught at eight than during the day. The largeet
larvae at llttle taaa. eklpjaek and $3 app. eere
alae attained la eight hale. flveatheega. ia the can
at Iaehaael aed lttgate aaaheral. the lanaat larvae
eeae tron day haele. the lreqaeaay el eeearreaea at
epeeiaeae above no a state acre in eight heale. Tale
probably iadleatee that the larger larvae aeeldel the
aet latte; day ttaa.
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L.fliG‘rH FREQUENCY HISTOGRAIIS OF‘ LARVAL TUNAS CAUGHT

DURING THE PRESENT SURVEY ( Number: in brackets
indicate the number of larva: matured).
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mum mmumcr Hmrocxuu or uacxmez. LARVAE
cwarr warm -ms pazsmrr suavm. (unborn in
brachts indicate the nunbctn of lava. natured).
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1%

Dlfllmgflifi NW 321903 M‘ Uflfifl Git}!
P188 EAR?“

clupooid lava

1010‘ . ~_,_-.1 1.3.' ;
. L.n.J..

'1- ‘_;\.~qwn.«

llvoral contributions. uuuu co don:-iguana
ot clupoou sun and only In-vac hatched out has than
an available in Indian literature. 30113011 (19:03.

llorncll and Nsyudu (1934) Dovlnuu (1943). John (1951).
Ghucko (1946. 1950! Chain and lube: (1956). lap“
(1959). Nut (1959). Kuthnllnglu (1950) and 30:34:.
(1911 0.. 1973) dealt with out. lawn and spawning at

ditto:-at g§_;3_o_l_;g_ opp.

annual. (1971 M nvund tho only 11.10-history
studies on clupouornu iron man union and gun a
provisional hay tor ldonulyiag the out and early larvae.

John (1981). Nut (1953 D}. Bcpat (1995).

Sudan“: and Injupondlua (1967) and inuknnnrl (1977)

have untied or douvuod the out and luv“ of white
btltlo

Run and «fly lawn at ngulgguc up. have
boon hunted by John (1913). Nair (1953 hi. Hunt
(1955). Vljayuaghunn (198?! and lalaktiahnu (1969 3.
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an (1964) tinned no uurnuu and distribution
-1 r--¢--1-rv« 0! mumm tum» I-2%.;-.=.-.u.9.
II 3* fifilllfl 0030817:

Other clupootdo which but resolved the attention
at Indian cotton with regard to out and lu-val
utullu and spawning habits are. mg; gag; (Dava
IOIII out John. 1941; Nair. 1951 Q): 5;“; L}_§_p_§_9_.

Uonhlno. 1933; Horn. 1938. 1940. Blair, 1939: Jonas

and Ellen 1950 D33 & 3&5 (Duluth.
1960 all fifigggg opdlbvnuoonu and Quin.
194C: lntlnlingu. 1961 5) and ng_¢;g_; an; mutt.
l9*I0; Jenna and Helen. 1950 n. 1951 Die

Stnly at lat:-«ovarian out have bun noon“
to fly P:-chill C195‘) and Dharnnbo (1959) to cljucidato

the Ipflnln; habttu of lever 31 Indian clupooldoo

Largo ujority at tho clupcold In-vac collated
in: tho Mu-nyml tron connutod 0! Olson 01

381% UP?
ol  I app... 01 which g._;g_g_;gn,_ was tho

floicvor. tho rolntlvo sbudunu 01

Non in tuponau can the larva
no

out instant.
the Q50-to two gnupo did not truly uncut the



105

peepertieeete eepitmle e! the edult pepeletiee eiee.
ee iedieeted by their leediege in the nee (wide teble-4).
‘hie eeueeted eedee eepieitetiee at gage opp.»
nu eeeteetioe ie eebeteetieted by the lindiege oi the
eeouetie ee:-eeye eede by the Pelagic Peejeet, ehieh
eheeed e very ieue eveeege eteed-in; eteelt ei eboet
500,000 tonnes at white-beite ie the wee than 1976 e).
other typee e1 elepeeil lereee net with in teen!
numbers in the eoileetioee ten these at the white een-dine

{$9}; mg). the nieboe-eerdiee € op.)
end the eeehoviee (aging eppol

Inperte oi the Pelegie Piehery Project {Anon 1974 b.
1976 4) presented eoee intonation on the dieteibetioe
01 deposit lervee along the an «net at Indie. on e
cruiee-veiee beeie. flee April. 1973 to Mgeet 19?! period.

in the preeeet etndiee the eeeeel eveeege pietune
e1 elepeeid levee! dieteilmtioe end ebundeeee elem; the
II eoeet el Indie {er the yeere IW3. '73. '74 end '75
ere given.

Fee ehu-ting the need petteee of the dieiei htiee
end ebendenee ol the elepeeid lerveat. the eene eethod

ee enlepted he the eeoelueie leevee tee been eeed.
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l91l: (Fla. 3!)

Tit clupoold lu-val ninth“ in wry nodu.-an. with
lcu than S lunch: in o largo pan of the shut and
canal: nun on-voyod. A nlatlvcly loan nounhou
bolt 91 larval flutrlbutloa 10 o to ill» Illa. tron
Cooldapur to Gallon in channel dating Ihtporlod. The
hlghuat dundty Isaac! was in 3 patch control all Gallant
on thn nld-chili and onto! shall with I lolulty Calla 01
around zo xmuln‘. A hlgh uln ollohon pocbot nu
clan obul-vol couch can at Qulloao Thu density values
shaved I (canning tn-out seaward.

19733  3,’
That was as (rural! lacuna in olupoolcl larval

abundance during this your than ll 1972. A 30990: tutors
bolt at Iodtrntc density val observed not north of
Gun: to nearly an In an Vautlu during this you. The
can oi high acuity «ulna were cut flu nu-nlul! cal
outer shalt from 0'30‘ 8 to lO"l0' N. A pocket 01 very
high ooucuttatlou of larvae can son «or the auto:
atoll on Gallon ad in a patch on tho aid-shalt 9!! Hanan
A only at larval concentration 01 non than 8 launch:
on obutvod our the outer chill Inn capo counts to
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‘rattaauu. Tho onto! ahall and oceanic anon on Vongurlac
2

fiataagtfl. area also choral nodarata is - loin ) damltlaa
at la:-vaa. ‘rho anal at lunatic; daaaltlaa touacda ott
ahora waa nouaaa as in 1973.

19,‘! (r‘Ia ‘O’

fldaapnad distribution at alapaatd lawaa cu obaarnd
during the you’. a-standing ova: alaoat flu entire ana £1-on
Rauuclrl to Tuticoua. Ualllta tho previous yuan. tha
aaaraaara araaa had Ian larval concentrations. aneapt in
the area north at cooadapur to Rataagirl at:-atch and tho
avatars all ‘rattan:-in. than larval danaiuaa nan loud to
In higher ta ta! taahot-a avatars.

The Kaaaragai 0 «Julian araa altered the baa: larval
acne-satiation. with an lughaat can visa of nova than 100
lanaalaz out ch aid-ahalt 1:-on Kaaaragod to auxin. ‘ma
high danafly an-aa Ivzga lnataaaingly ctda tovaflla tho a-ouch.

bola; vtdaat at! Cochin ascending to oaaaalc aatara. ‘ma
pattern at aaauard daolnauou of larval nnnhan was aaan
IO 197‘ 61000

19?’! (Pig. C1)

Out-all uldaapraadl abundance was ahaanad daring aha

yaar. ch an-aa of lush Jana: ty bola; Iran south of Gallant
to ‘rattan:-la. with tho highest valua on tho Gapa cocoa 
Tattaurla araa la the oceanic vataru Gaattaaoua aodarata
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ANNUAL DISTRIBUTIGW AND AHJNDAICE OF‘

CLUPEOID LARVAE - 1972 - 1975.
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velee (lo lerveellzi distribution wee ebeerved tree nethe
girt te Celieet. over the enterehel 1. the dietrtbuttae
being elde oi! Retneglrt ad nerree (roe letter to Keeeregocl.
The inshore eree (roe Keeeregod to ‘retleerin bed only light
deneity mu cm 5 lerveelnzl diet:-lbutiee. um 1. north
e1 Keeeregod. the tuehere belt eheeed eughtly higher
deaeity. with the htgheet relae eeatred ell Ker-eer. see
eerd dtetrlbutloe oi lervee ehneed e deereeeleg trend in
veleee.

The Irerege picture at the entire peeled eheued denser
dtetribettee el elepeoid lervee in the eeethere hell at the
eerveyed eree. lelettvely higher densities or the lervee
end their more eeeeerd lletrtlmttea were seen In ereee eouth

oi Keeeregod. Ibderete lea.-eel deeeltlee with eoee high
velee peehete were eeen in ereee eerth et Keeereged. Free
the eaten: end denetty el let-vet dtetrtbetlee ebeea-red
ll tm sue. the yeere '74 end '75 eheued better spotting
thu the preeleee yeeru

The en-eerdlee £§_.}_gg‘;gg_p_g) eeatrlhetteg to the

lergeet tredlttesnel eerlee It ehery eleng the SI eoeet of
Indie eee perlepe the nut elepeeld not {run the Indie:
eeee efleh ettreeted the eelentlite eerleeittee at eerly



11!}

Ionian. Ilouoll (1910! who attempted to antenna tin
spanning huts and the baton which Ioattollol In
nlgtatloau 301% that the spawning was extended tor a

considerable period: actual! and 83104: {I914} java 1
Into! uncut of tin npuvnlng habits of the link. in
tato oi growth and nlgtnflcno and intern! that tho spun
lng took place any can I you has June to haunt.
Duvuooau (1943) 311111010117 Insulin! oil-natdlno out
and later isolated tbs {ton plankton collection. John
51951} [me an «coat 01 the egg and mainly hctchod

luv“ 0! ufigggug fig. Gaucho (1946. 1950) ruordod
up ma luv» 0! ‘mg_g_g_;_g ‘mug. Clubs and Haiku
(1936) 4011! with tho 0;; and larval davdloploat at

o Bupat (193.5) gave that IOIOO on tho 0;; and
Inn» at g.umng. lid: (1959) lourlbod out and
only larva cl 1o hnuhul has the plankton:
eggs collated at Cutout Iootly during August and Soptuhr.
Knthsliugon (N60) described 03;: and larvae unlgud to
0“ 0326130. iron llodtu. luau (1971 D) 40:11 with
tun. In-no ad Junction at §_.,|,3gg_Lg_g and later (1973)
dourtbol In pout-larval stun and Juveniles oi g.ggu_.

During the pause studies. on start! Cardin (with
tho chuutorls tic In-go porivltollinc opus, uguontol



felt. elagle ell alebule ebeet 0.1 3 all neter end egg
diameter range of 1.1 o 1.4 3) were eelleeted within
9'50‘ 0 3'30’ N. ever grenade leee the 15 I depth.
fieeeeer. only ee lee eeeeeioee during the 8'! eeeeooe period
they eere telxee le large queettttee (eeeetieee eere then
5000 OQQOII‘ J. eenelly tree neerehore etetloeeo

The lervee -e1’  epp. with deeieeuee el theee
oi §.]_gfl_g9_u_. eeeerred ottee together eel tlneee young
etegee eere very elei let in eppeereeee. However. the on
eerdtne lervee eoulcl be eepereted tron theee at other epeelee
oi eerdieee in the eree. by their higher nyoteee eeebere.
uenelly «I7. In e eelleettee or eeruee let-eee Iron the eree,
tlsoee of oil eerdlee were eeuelly eere ebeudeut. The pleat
teete lereel. etegee or on eerflee (3.4 an to 17.? an 1.1.)
Iron the preeent eelleetieue here been elreedy deeeribed
eel uleeteeted (Anon 1976 D).

The eeretee lervee were eelleeted in eleoet all the

eoethe tree the eree. but their deeineet eecerreeee eee {cent
during the Hereh to fipteeber period. with the peel: in
July um. 00!.

The everege picture 01 the epetiel dletrtbettee e! the
lereee tor the 4 yeer period Iron 1972.197! ere preeented
in H3. 61. ‘tile lereee were preeent ell eleeg the eree and



AVERAQ PICTURE OF‘ THE DISTRIBUTICN AND ABUNDANCE

OF SARDINE LARVAE, 1972 - 75 (The figure is re
produced iron the Progress Report of the Pelagic
Fiehery Project. No.17. prepared by the author,
Anon. 1976 d).
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was practically raatflatad ta ta: laaar ahalt. O11
Capo Gaaatia than can an aataaalva oaaaaia patch at
high density. apcaadia; aaatvarda to can call of Ilaaaar
and aaathae daau patch batvaaa Capa coca:-la aadl
‘rattaorla aaar the coach beau aoacaatrattaaa of the
larvae Iota aua la tho III!!!‘ shall. {tea aotth at
Gallant ta Vangatla (l1'3o' I -% new 8). ‘non was
a «loan patch of lanaa in tho aura: ahalt batiaaa
13‘30‘ N and 1$’30' N.

Goplaath H946) tau:-dad the aaaaoaal auanaaaa

cl largo 008330 0.1 peat-larvaa at ngni
Lg”, all tla ‘rrlvaalraa aaaat flung tho aviator

Gualaaatt (1977) who atadlad la datall tha

la:-no at §_.gfl_j_ug;[ Ina the uncut cal lacuna
Iaaal than throughout the you along taa I! cant.

Iflflahala

with can aaaiaaa abaadaaaa in A901! - any patted. Ola
also actual a aoaoadary abaadaaaa in flavaabar 

Daaaabat parted.

fllaad apulu at valta-halt lanaa can loaad
la the pnaaat «llaatlaaa ta about all aaatha at the
year, with tho doalaaat pa:-lad at aacutnaaa is-an
Hatch to July and a aaaandaty daaiaaaaa ta Havaaharo



AVERAE PICTURE OF‘ TIE DISTRIBUTIGV AND ABUNDANCE

OF WHITE-BAIT LARVAEo 1972 o 75.
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1‘-*1-Wu of 1-nu.-.n1.m: -4 i-nwum. ham 5-0
isssd is isus ssdsss is tbs pssssst ssiisstisss.
‘tbs sthsr Isninsst spssiss si shits-bait isnss is tbs
sslisstisus his than st 1o and
1-mamnv

‘flu syssptis pistsn st tbs distribution st
chi ts-bsit isflts Is: 1971 as '7! period  pi-sssstsd
in rig. «is. ‘nus olistributiu psttsu shwsd s nlstivsly
dsnss csnssstsstiss oi slsnrss it tho ans sssth si
lsssrsgsd to tlls Gait oi tlsssst. ‘nus son vslws 0!
density wss usstiy svst tbs sstsr shell is this ssss.
in-on 7'39‘ II to IP89’ N.

A ass-thorn osnssstsstios oi issssr dsssity was
noticed on the stator shusii. sppnxisstsiy bstvssn
1!’30' ii and 1S‘30' fig TIM lanai concentrations non
total to is oi nthsr light dsasitiss outsids the
shsll. diminishing lutbsr sssnsrd.

mhgmm
‘lbs sstsrisl dssit with ends: this sstsgosy ssss

studisd only ssrsosily to isdissts in ssasrsi tssns
this distribution sud sbusdssss.
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ruin of tin tally cu-utguu tan a significant

oonponoat at tho aria-0 flab catches 01 the 8‘! count
of man. The major quotas contributing to the fishery
no the «do (gang; app.) and tho horn natural
(agflgflg gfilg). The golden and ($3 §g_}_}_g},
in a. shallow nu: opuiu caught in good quncltlu
in Starla u all an flu auditions! goats.

Records at eggs and larvae oi onnngtds and their
douflptioan tron Indian waters cn 331117 available
through the works at Dovuoin uni clldabuu (1941).
macho and Ilntlnw (1955). No.1! (195.1 M. B393! (1955).

lap“ and Pl-uni (1953). Vijayarughavan. (1931). Rue.
(1963) and lulu-nhnuyan (1966. 1966). Ptontlstln £1977)

dootflhod tho larval atugoo at g _
iron the pans: cotloctloao. which occurred mostly
during tin Pobrunry to flay portal.

Qrugtd larva canned about throughout the
you with I ptodoninuco of ggggggg opp. Multan
nunbort at larvae were action! over tin can IIOOII

in the buy - Juan ported. '1 ch 1 «county nbuduu
uoud tho month at anchor.
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‘rhc cu-oagu larval concntrntlou can nutty
can .1: tbs unborn auto: 01 the at «out. DOIUOOI
act“ and Capo courts.

of t
rio uh! flat-Itch llalnry along the 8! cont

0! India to untamed by jggugg ;
( an iggggg ggggugl. other nu-(mm
top:-ousted in the Quebec 01 the an ion! an
mmm. mas.» mug cm» 21.2.: um
mmu-.» 9-muse: -4 2-mu.-mu in-. mn

Goptnth £1946) otunocl largo authors 0! advanced

larva! Hugs: or £3“ f ) %;;;-3; In
thou-coin cuckoo along tho rrtvudtu tout In tho
Doccnbor to latch period.
John (1951). Nut

Joan and Hum (1951).
(1952 h, 0) Ilucflbod tho larval and

suhnppa and

filnuhu (1955) uluuntod 0330 and low you lnvu
-us--4 to mmum 1-_e.&.£s.9.u.un -4 -I-0 I-NI!--t-4
in spanning period. tron October to lay. on Gallant.

pout-lanai “ago: of 113%:-floltono

Bulohuo-but £1961} ducuiu one stage: In the larval
dovoloplnt 0! 9 and tho In-no 01 SCI!
.1 can on; can flat-Hahn «nun: tron cu Arabian
an (1963). (1969) recorded that occunouo at
the larvae at figguggggg gang; along the 8! cent
at 1:410. Dev! (196?) «:10 with the distribution 01

now!
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larvao oi Slat-(taboo la tho tadiaa ooaan. obtaiaod
trod tho Ila oallaotionao aha toundl that tho flat
ltahaa lanao wan Ioro abatulaat ta tlia aorthara than

at tho Bay at Bongo 1. than to author aroaa in tho
ladtaa aooaa and oonoaataataa In tho aatltla raglan.
with 4:-alativoly loo oaualtiaa. It oaa aha abaonod
that tho lanaa oara aura abundant to April and loaat
ll 330.0%

In tho pa-aunt oollootloua. (lat-(tall latvao
oooarrod all door tho aroa tron Tatioorla to flataagiri
la all tho aaathao llaaaoor. aualttoaat aooanoaoo
at tho larvae wan aattaod to tho Ila:-ah ta Navoalrar

parted. lurch «- Joly and Novoabor bola; tho pan-ioda at
Tho larvao at Bathtdao lad

Tho

doataaat aooaaranoo.

cyaagloaatdaa ptadaaiaatad ta tho aollaattoaao
aajot an-oaa oi diatubuttan oora tho ahali oatora.
has Qatloa to tartar.

3 act
Tho lanao 01 laatora-flahaa aura toot oomoa and

ciao-opoaad ta oaoanaaaa than an actor flat laaoao
In tho praaaat oolloottona. /Sorting at thoao am»
boyoad tho fully lava! baa not boaa attoaptod ta thia
atady. Tho Ian-vaa ooaaroad ta ahoat 495. at tho atattaaa
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eeqled during the entire pea-ted. Telee (F179) deeerlled

fie let-eel nun el guggngn gag; iron the
peeeeut eelleetleeeo

the eveeege peueee e! the dietubutien end eiveedeeee
oi the teeter:-tieh lervee during the 1972 o '79 peeled
eheeed the eleerly eeeeuie pnleueee at the lervee. The
lervee eel-e eelleeted In eeten eff the 8'! eeeet 01 Indie.
ee (er ee 200 etlee eflehere. epte nun dteteaee the
eerveyo were extended e lee thee. Iheever. they were teen!
enly in out! eeeben In e leue put 01 the shell Ieteu
teen neteeglrl to reueeeta. The eejor lervel eeneeetrettee
( > so 1muIn') were and In e belt so . «so an» aide.
euteide the ebell. eeeth 01 9'30’ N. ‘liie strip at leflel
eeaeeettettee et sheet so - to sun. any (toe the eeeet.
extended eater ee eeeth at cape ceeorie. The eeat beet
eeeeenuveueee ( > 75 No.13’) tee in the northern pert
ha a nerve! belt ever the enter ehelt end the eeetiaentel
elepe tron earth e1 ceeadeper to Iteteegiti. The lea-eel
elveldenee elated jeeduelly ieaereeeteg tweed toeerde eeeeele

eaten epte ee eveeege uetaeee of in sun (toe the elete
end deereued tanker «nerd.
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Iintophid larvae Iota collected in all months (In
the sun. but their abundant as and daring Fanny
to Aunt notice! with tho puck in July.

i...9_‘....l
Tho gouutonatid in-vu commonly not with in the

pnuot collation: Ion thou at mgggg opp.
Oils: and (iconic (1911) who douribcd in dotnii «van!
nap: in tho curly lilo-history oi 2
gig in: the ill «nut 01 India {and than can in
the open an. than in the uoritic noun. no «crap
pattern at (invitation oi tho luv“ 91 z§3g_.£g_g_;3
:91». cloud with distribution :11 our tron latuogiri
to ‘ruticnrin. ‘rho in-no clearly showed iutnu in
their suntan sounds upto about no sun and unlined
iutihor all. ‘fit oceanic regions 01! lunar - latuaaiti
and Quito: - capo Cannot-in counts were rich: in lawn
cenpnnd to tho an: in between. for pochot Conant:-atlou
oi in-vu nu-I actual «or tho aide-that 1. oil Outta
and Rntnugirlo

‘no Iona at 33;‘; opp. Inc uiluttd
in vuytu union in all tho math but uinttvoiy an
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1:19

in the fee:-eery te by perled eel leeet during Septeelner

end Oeteber. hnze, eelleetleee tree the II eeeet
oi Indie ll l9‘! and 1953 eheeed reletlvely lerger euebere
el flake flfigng lervee eerie; llevefier te
Jeeeery end April - hy perlede {George ere ltlee. 1911).
Spelling In there llehee eppeer to he tore eetlve le
the prec-Ieeeeoe period than earn; the eeneeee.

egg; rug, is the eenee epoelee recorded
true the ladies eetere. Otter epeetee ere erpeetee in
Iedlee eetere In view e! the reeerde oi the lereee et

rattan» h.znue- 2% -¢
gag“; In the nude - Peelfle {N Aneoee end
Gevleete. tots). Dey £1369. 1075: Del end Predhen (1941)
end Jeeee eel Peetele 0958) have eeelt with the lea-vee

ad edelte e! fi lelehriehlee tl9?l)
eelleetee lerree at [age ep. Ire: the at eeeet
el ladle. In the eeethe el lereh. April. flereeher eee
Jeeeeryo

In the preeeet eelleetleee. lervee el 33% ope
eeeerreal ttreegheet the yeer neatly ever the all-rebel 1.
Itere lereee eere eneeeetenul derla; the relreery to
Angeet yertee. pertteeluly Ie the eentlne e! July end
Aepet. Deeeeber eed Jeeeery were geeerelly the leee
ueethe tor the lereee. The lervee rere present in the
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oatlro one from Tofloarla to lotnogtrh tho Qllilon -»
lotnogitl on-to boll; cloaoor In thou dlotflbutioa. with
tho autos: ohoudoooo to tho In-In - notoqul. ouotoh.
Thoto no o gtoduol todootloln to obondnoo oouthotdo
(coo aotnnglrlo Noorly 70! ot all pooltivo ototlono for
agggggggg lolvoo Ion loootod ovor tho all-oholt no
boyold. hotiooa 30 an 150 3 ooptho.7-3-5

‘rho luv» 01 llootil-flohoo not-o not oo abundant or

regular in ooounonoo on no other groups Juli cut.
mus.-. $1 -4 1-mauaata -'0 "H "-0- 11-I"-'
flohoo not cm: In tho ootohoo at tho 3! cont. gm
uanna mmauao -4 &9.£.9.4..ls:-.9. m "I “W
npootoo noon-God Iron up SI tooth

Gopllloth (1945) noordod poot-lot-voo oi §_.g_;;.
gag mg and 3.55;,“ not tho rrivoadmn nut.
caught in tho ohoro ooiooo to largo worn during tho
Juoory an Fobruory pouch nun; (1977) dourtbod tho
larval otogoo {id 3 to 13.! Q) at fig;  (III
tho pronoun oolloouono. obtained nootly during Honcho:
Doooabor and January to April pound: our tho also 1! and
oooulo onion. 5.33“ 1.}... won non oouoo to
noon south ol u..n..a.

Lorvooo oi lioord-ltoioo oocottod in on tho Iontho.
but won uoto abundant luring robrnovy - larch olll
Rovonbor portodo on looot In July ad knot. Thy won
noon hotly ovoo tho thou.
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$335!. GERVATIGUI

0.1

Knowledge 0! the diurnal vuvlatlou la the catch:
01 fish larva an lnpount Ihllo planning Iplflllag
Isnoyo. Sultana (19433 and Alllntrvl (1954) have pointed

out the min nulls; 9! punk «ulna tgwgu
gggggg) lama duds; lay tilt. Bridge! (1956) found
that the an catch 01 clupold lung an hourly 7-clan
all pllchud larva 4| Man on large at night. Stu during
day» lohnuk and fionpol (1971) site: I study of boning
la-vac angling la the North on. 37 call In ulplon.
stated that the total catch 0! null lawn in equal at
night and any but lager larva were nlnnlut at night.
the nut: 0! catch» his; 3?! c «o. Ahluron (1959 5)
land that nut that 01 £135 larva: occurred 01! cnlltoruiu
and la]: Gallic:-aio in urkolly lawn union In day flu.
honor. it loud as «mutton! dutonno button the
nunbcu 9: gang‘ ;§3_y_i__gg_g lurvu tn day and light
hula. Ahlunl llfll) Obutvod auto! dlttounu Jln day
and night lroqucuy cl neuron“ of cocaine“ larvae
in the nut 31 I 4! during tho ‘uotropu-I’ «ways
In both '3IOh'Opn0v-1' and l nu-«ya, goaoatonnld larva
had tin not uni“ dltlu-ans button any on! night
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8301:. its night catch beta. 4.) tin: of lay ouch In
‘llltttptt-I‘ and 1.9 nun in Tutupu-2' (Ahutron.
1973). Ali Khan (19?!) haul a general Sum! 01 hula:
donutttol it all lawn in tho out of Mn. In tho upper
50 u to: thc night union. the range IIIUOI of lawn
taught during the night ban; 1 o 4 non high: that
than 01 the day. Pluhhnr and III (1973) Icpoflod {hat
6!! 0! the nth lawn during tho HG was take: at night.

0101 vuluiaa In «echo: 01 turn! tun has has
liutuud by 1.40 (1951). Intimate (1950). Itrubnu
(1950). flaunt: ud Intimate (“$53. In! than (1963!
A11. "pound gaunt catches at night. Buying! (1969!
abound on Intel flflouncu In larval tun «canon
dating Cb night between tho Iurluo and 30 -» 30 a depth.

auteur. dlltonnt tcgdouclu by 090010: have bun no
ocgniood during the 457. {or 03.. larval ahlpjuh and
buoys Iuuhtvo Icon claim»! to in guns: at the virtue
that at 10 o 30 I depth. Ilhonu In tho Cut 01 tho
yollovfln lance it can almost thy one at urine and at
20 - so adopt!» Menu: 3; g], (1911) studying in
dtuuibuuoa at tilt Inn: in tho north-wanton Gal! 0!
Quinn incl at man been olurnd non tuqunt catch»
at yonouun and Mun tun lane at tin urine during
night. No dlttorau In oppuont botuon day and night
uni tor $3, In up can at the tuna Iona counted
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by tho HG. Potor (197?) haul that out of 74 Irtatibns
which toootdod can. so Ion night otouooo.

Iotanoho (1919) olouol in tho oooo ol 5;;
jggggflg lo:-voo. not no onto: ox post-don-no oouootod
now no oorlooo woo tutor ot night than during toy and

thou poo!-lotvoo ooorooly tohohuod doopot tho: 8! lo
stloo (197-H ototoo tho! not-o lonoo at tho lulu notion-o1

woro olntolood on night (1930 In o 0050 En) than in tho
Coy (ooso In - uoo In) or as-nu. naught moo um 
1930 in no osoo bu - one in ). ‘rho nus.» pot-too
woo payout is ovouobuuy oi lorno. llonovor.
looaproltob ond Dobtonnol (1974) Sound tho put-lorvoo

or up tau-P-nan ucuonx ( §__o_g;_o_§_g§g_)
ohouog o pooluvo photo-can suction to tho only
sorting. -mu. tho on to doing. A lorgo anchor of pou
lonoo Ion oboorvol to ooouoontroto at tho doptho

5 o to mono: during Joy fluo nod to drift tovordo 3:-onto:
lbptllo. (to: link through tllo night.

In tho promo! flatly. ‘ootohoo of ‘oil larva’ tron
use otottoao on-o oonoidorol tor Coy (0601 «» uoo bro)
and night (1001 o 0600 Int) variation. Iinllorly tho
trad to Coy oi night ootohoo oi oono ootogorloo of
In-voo ooro ooaotdond. bond on tho pootuvo halo {or
non lorvoo. Donut no prooontod to ‘roblo - 7.



it an oooa that tho avorago oatoh poo night
otatloa (no.1:-‘J o1 an larva‘ um 1.4 times than oi
lay oatohoo. on tho olaootflod hooto. tho aaaiaaa
tho:-oooo la atght oatoh rato woo oooa to tho larva oi

apps. Doing 2.1! tiaoo that at day oatohoa.
and tho loaat to tho oaoo oi £1; opp... ahoto tho alghtl
day into: holag only 1.01. tadioatlng aoatly oqaal oatohoo
daring clay and alght. ‘fhio agrooo with tho oboonattoa

at Richardo 33 g_|_ (1971) lot an larvao Iron tho Gal!
0! Galaoa and alt vsoirra Looao. than-o tho oolloatloaa

havo hooa aado by an IGITA Clatornatioaal Ga-oporativo

Iavoottgattoao at tho ‘tropical Atlantic) 1 a plankton
act tooocl at tho on-taoo.

rut; porooat aoro _;_g larvao and gag.”
gag; larvao aoro oaaght at alght thoa la day haalo.
‘rho that-oaoo ta larval oatoh at night though ooaoiotoat
in all typoo at lat-vaog to tho oaoo oi aaohonl.
ahltohatt adj opp. it no only aarglaalo

Variations in larval catchoa during day and night
could ha;ppoa ciao to tho larvao avoiding tho not during
tho day or dao to that: roaattoao to light tatouoitioo.
oauoing aggrogatioao at all uotoat lovoloo lavotdaaeo

rato will ho intlaoaood by tho typo 0! goat. aothod o!



haul ad th :30 0! tin lava. hue interaction on tho
also of «run on-flu caught in the night and day have
been given undo: nation 6.7. In tho ptuut ill! as
contains: 40511100 Iago not but at c and spud cl
2 - 3 hot: to «pun! to nine avoidance mounted to
an and nnlcsl hula not «nanny cups.

infinity 01 no observations cited in the Ilnytor
shun that son an lanes on caught at night than
during the day Ivonthongh varying noun haw IDOQI apart“

in 0030 can uh mg and fii law“. when they
have not than annual nun 0! union at 313118;



MC 0 ,0

no ‘apatite: «I ulhnnt utogorln of Ian»on; 0 during in ad night hull.

- _n_ ' ' _~DIo
on (0691-4099 um) mun‘ (1001-9600 in) 5",,‘typo 01 ~ ~ ‘ —]_.''.g “:0! "Col! ‘ *0.‘ “O0: :8]union xmuln outta-0 larval: tutu“flu pl! COIII0 pl!doped. putt!” lord. pultlvounion station.

All larva 696 38 SM 4! 1.40
ugnm Iflflcfi‘,  '9‘ 1§o’C la
gum I": “ 1,093  3:0‘: ‘Q59
ff    to 3.0 4: 6.31 1.1:
in up. 66 16.06 70 17.1! 1.01
- 13 1.“ 3: 1.1: 1.3:
$1 1: 3.1: to 3.90 1.51
%g one to 1.10 13 1.13 1.18
15: 4.35 11: 9.15 2.19’
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Illa a «now to (lot! all too aalauaaahlp 11 any
ootoaoo plaahaoa volooo and aoobota at ogga an larvao

oaagha. data tron ahaoo oopaoaoaaatlvoloootlaa aaaoly.
Kaaaragod. Gaolua and Qolloa um Iooa aaalyool. ‘Ito
aoovago aaoooa at oggo and laroao pOl*IF danoouo voloao
at plaaktoa £olIa?} too all atatlooa at oaah at tho oootloa
haoo llooa glottal la ooqooaoo oi tho oovoragoo to: tho.
oatlao porloa oi obootvatloo (too 1971- '19 (Fla. (4)
Tto aaabora at oggo and larva: to tho aollootloao ahood.
lo soaoral. a paolll to I-olatloaahlp out too volano at
plaaktoa. la tho aafioaity at tho obaonoo aoqaoaooo. to
tho laaa aooillo loo plaahtoo. on and la:-val aboadaooa

«oaa aloo poor. on ooa tho oaoo. goaarally la tho January
to April porlod. flboovot. proooodla; poaho at oggo and
larval aaahoao to thoaa at plaaktoa-oalaaoo oro aloe
oooo. particularly to l9‘|‘5.

Polar (1969 In obootvod that tho volaoolrla oolatloa.

any ootoooo an lanaa aao tho total plankton blooaaa
at tho 11¢ oaoploo oollootod out also Iadlao Oaoaa standard
not (ll) 9. 0.33 u out) on author vary oloao no
ualtorlly proportional to all ooaoa. Itraabou (1960)

ooponod high oatohoa ol larval toaaa {no onploo at loo
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and nuance volumes 1»! plankton. in lo unplu with lowest
and highest plankton volume: contained caller union.

Jiohanura and Ilatunoto C19“) (and In an wars‘. 3 pouttvo
«violation baboon shnduu oi plankton Ind larval tun.
but in tho lndlvldul campus. in algal aunt co:-nluuou
worn hand. All [ha 119?!) loud as lnvoru rclnlomhlp
baboon auto: 01 larval an ad noopluktou volume: In
tho unplu talus tron tho Gall.’ at Man. with 1 Hanna on
not (73 an 9, 0.3) u out). largo catches at an lax-no
lulu uoonpulod by In or moderate VOIIIO at plakun.
It to non tho the nlutlonohlp batman plunlttu Menus
and unfit: at an and lawn «unfit lava not been con
olotut in 311000 obnrvfloll.

In tho peanut ntudy union: spanning nativity at
the flohu can churn! lulu; the 8! hence: nontlu than
than an autumn psodutlon 0! plastic: also . and tau
the generally aunt ll:-at tilntioltlhlp bottom plankton
Menus and unfit: at can and lawn ought could to
expected.



Fig.4-1
REPREBENTATICN G-‘ THE RELATICNSHIP ENEEN

PLANKTCN BIOHASS AND EGGS AND LARVAL CATCH

IN TEE: KASARAGOD. COCHIN AND QUILON SECTIQIS.
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lssdlss ss dis-tuhutlss st (Ssh ls:-vss has thus
India uss is solutes to slrlstls ssvtrslnsat us sssntyo
laps! 111955) sits: s prsustssry sissy at its an out
and larva at an anti st llssau nus: the up outnu
spsssisg at tho flshss is tbs‘ ssss Gosh plats dating the
In salinity and tsnpsssturs period. Vsshstsrsssssjsn sad
Rsnsinasttht (19741 studtsd tbs sssssasl simulates 0! sun
sud ls:-vss oi as coastal waters at Porto sows. on the
out sass: at India sud [sand that an lsrvu sou loud
at s tsnpsrstus rugs st 17.0‘ is 88.0% sad salinity
rungs o! 31.5 to 34.05.

An III! (1911) ssnslstsd ssrlsss tsnpsrstsrs
ml the distribution at an lsrvss is ths can at Mon
and !.s the anon on ti-as sun st tut must». no
sbtslssd gum lavas in tho sashes tsupssstan rungs
st 23.!‘ to 84.0%. Lsrvss st
was caught in tbs songs of 13.5‘ to 14.5’ C and
lsrvss is avcco 26°C. am»: (1970) obsstvsd
ufiggugug ls:-vu in Golf at 1-sauna and sdjscsst
vats:-s it stsusns with s ssusny snags at 29.635; to
36.53, and tswsraturs nap st 15.3% to 31.706.
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81130 (1974) liuuud tuporctung salinity and
attain! oxygen condition in lb: 19“. in the their
an: at the I! cont 0: “India. tron when good union C1
nukonl. larva were counted. ‘rho vortiul coupon-stun
noted in tho not at than use 01 collection ranged Ital
80.6%: at «run to 29.5% at 30 nous depth and tho
salinity was 35.115. at outset and $9.00!, at 30 U.
Dissolved onygu valuu instead in: CIIIOOO downward.
being 4.80 all! at curiae and 5.3! all! at 30 a depth.

luupnhub and Dobiunua (1974) indicated the
distribution at tho larva oi kgggggg in tin Gill 0!
Thailand. at 3 toaporatuu tango at 87% to 29%: at
oniinity tango oi 31.7S§.to 31.'l'!$o . Iuuupoto (1999)
nporicl I tartan tlnporntun nan at 11.5‘ to 29%‘:
{or am 8311305‘ «-29%. 10: 33%; of the %g
collection iron Pacific and Atlantic.

Joan and Huang (1963) oluonocl that in auxin:

ion 01 tun larva colloctul by tho §._lapodition
In: the. India «nu. an iron can with 3 toupcntuo
range 01 260:: to 19%

line 3; 1 (1970) hand on Choir nhdioo in tho
out 0! 3:11:01-nit ans shunned an optima unpovcinn
at 3706 to: up occurrence at an Iowa. liclavlo fig},
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(1971) had fin In-ya in tutu with teapot-«ecu no
100 an 21.6% and no high as 30.5%. the widest teapot
ntcrc range (or any tun Inna united by thin. Thy
also chance that the lawn at yollovth. Mgcyc and
oklpjul tun can nutictoul to anon than on-tau
Mayors-Inn an high: than Inc. In its call 0! Guinea
and on stun Mono.

In tho proton! study in urine tempo:-stun and
salinity values at the youths: station: £09 tho dlllotost
In-vac buy: but confide:-oi. Ponontuo luqaoulu
91 «cutout: at flu larva oi «talus. ancient and tan:
in Cutout! touporutun cad nlintty nuns burg Inca‘
pronontod an hlttojrmc (P111. 45. 4?).

1'50 lmfl 0‘ menu on» an‘
.$§g_§_g occurred in C Illa! tango or tonpotottn and
salinity than than at tun. ‘ho coupon-nun range for
§_@_§_nQ§_ turn: was obutvcd to to 24' to 31°C with
than pndollnunt ocean-an in tho :6’ to to‘: tango.
‘flu tonpotntuu tango for the nuke:-cl lay» an 25' to
30%‘: with that: significant abumluu In the run:
37’ to 39% range. Stray ouurnan of the lane in wototo
vi :5 tcuyuutnn u in II are an the not tools
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Jllllfl the tune. the larvae el ggge up. and thou
on  W eeeaned la telatlvely elder range
et teapetatare. 39° to 31% la the can at ‘an and
15' to 30°C: la the case 0! §,g_g_:_-_g_g_. neulaant accent!!!

.-£ 315;; larvae In land In the range 01 17% to 29%
and figgfigg tree 39‘ to 30%. reapetatate range tee
okipjach luv» was 37' to 31% with that! predclllalt
eeeareeaee la the 30’ «he 30% range.

Larvae at e; opp. eheeed relatively teetrletel
was-at tenperatare e-age let their eeearreaee. 80° to
30'Ce

M tegetle the tolerance at eallalty. it le one
that ggguu; larvae slowed the client range tron 29$.

to 365,3. with their predaalaaat eeeenveaee la the nap at
33!. to 395,8 "13. CC and 4? I. The mackerel law“
that! a slightly nualler range than the sardine Iron
III. to 365.8. bat rub the use peedeaiaaat eeeen-use
".3 (33 . 355.8). All the the larvae ehned a cheat
range at 34!, to 36$. usually to: their dealnaat eeeu-tenet.
with 331 and ggmn slewing tolerance to lean ‘saline
water delve to III. and 33$. respectively.



Fig. 45
HISTOGRAMS SHOWING SURFACE TEMPERATURES AND

OCCURRENCE OF THE LARVkE OF TUNAS, MACKEREL

AND THE SARDINES. (Numbers in brackets
indicate the numbers of positive tows
considered.)
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COMPOSITE PICTURE 0F’THE SURFACE WEMPERATURE AND

SALINITY RANGES IN WHICH DIFFERENT LARVAE CXICURRED.

(The total range - entire bar ~ and the more
favoured range - thick bar - are indicated).
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Fig. 48
BAR DIAGRAM SHOWING TI-IE SPAWNING PERIODS OF

DIFFERENT l‘-‘ISHES.



MYCTOPHIDS

VNZBLERRM SPP.

THUNNUS SP9

E. AFFINlS

K. PELAMIS

R. KANAGURTA.

Auxls SPF:

STOLEPHORUS SPP.

sMnmuAs?

+---.  %  nu-..-A-nod}

L... .. - - ouuoo can-no.
rp-¢p o~%~- -I-«III-III--%

anooo OOO O 0' C0 '
I

[J‘f‘M‘A
mfiwmflnu

M*J*I‘K
woman Fu%WM%G*

§*3*W*U7



9.

133

DISGIIIIQI

‘I'M htonntloasl India 030:: npodltion {I13 
1960 o '6!) and the % Expedition oi the Gutlubu-3
Foundation (1988 o '10) have Ink valuable contributions

to our hotlodn 01 the not 0331 and larvae at tho Indian
Gun. nu: uyatcnatic icltthyoplnktou survey: in an ant,
tavern; all the noun: taro not been canted out in Indian
waters tin I-«only. In the lat: tunes and early
mm... tln outwith Into-slloruglu Project. In «:1.
horatlon with the control tuna riches-in Rnoanh
Illtttuto play“ 0 vital #010 it that airway at Ichthyo
pluhton. 011 the 8! tout 0: India. particularly In tho
Lnuutvu Eu. TI: coat lntautvo aunt in lchtlyoplnhtoa
annoys In uncut tins tn tum. water: in than put In
by the IRQPIFAO. Fought fishery Prcjut (1911 -» '79}.

0o¢h£a.‘u£n1y on the chill water: all the 3!! coast 91
India. 120: htaulvt £17‘!!! to ruttcorin (O!'~Il'N) on the
it count. at an axillary ptouulno to uouatic surveys
(or fish uouunu. 3 all at 1 platter and hydrography
notions tith sppnprlatoly placed station nu uorhd
in nlloot all the IIIBCII during the tint phase of tho
H030“ (3IptOI§OI‘ 1971 to Duouhor '1'! J. The twin an
‘Bongo 30' not with I Inllbtatod (low note: can the
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prlletpel gee: need. The eeetteeoue ebliqee heele et e
veeeel epeed e1 8 - 3 Ieete. eeepled the mute: eelr.
when the net trevelled dole end up. ‘lie depth of eelleeto
lee eee edjeeted to 3:-eead deptie Se ehellee eetere end
eeeelly te loo a te deeper eeeee. The velene el pleektee
and the make: at an egg: and lerne eeneeted eeee
eteedeedieed te eeeber pet a3 en the been an the velue
el eeter uttered by the net. Veleue at eeter altered
eee determined (toe the new eeter eeedta; end the eellbrettee
‘f ‘Ute

The eeneyed eeee ef the II eeeet et ladle peevtdee
en Q eveeege ever 905 el the ueeine fleh eetehee 01 the
eeeetey end the eejor pelegie llehery reeeereee to! en
eetdue end the ladies eeekeeel ere the nut inpettent
eqlelted reeeereee oi the ea-ee.

The eeteelel dent with in the pretest etedy perteiee
to the eelleetleee eele during the tint pheee e! the
P:-eject Wepteehee 1971 to Deeeehee 197! 1. lenplee teen e

tetel e1 R99 etetleee were eeeetdered tee sue etedyo
Neerly 705 el tlteee etetleae were leeeted over the elell
end the reet beyeedo

The beeed ebjeetiveei the etedy eee te eeeeee eed
pneeet e eyeeptie pleture e! the dietribettee eed eheedeeee
el (tel; eue end the tepeeteet green el fleh lervee nee;
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tho ll nut and to dolluato tin spanning grounds and
count of the 33:9: cpouu. fish can an tnstod on
the shut on an ncluoulocl butt and (uh In-tn,
particularly at tlu tnportut spoctu rue dealt with to
tho [OIOIIO OI‘ upontflc lovolao

Iounl records or not can and luv“ in: coastal
water: along tho 8! cont hits no avauublo. dophuth
llfiét. 1946! ttullol tin ccacontrntioa at pout-luvs!
(taboo cl-nu tho ftlvuflu tout during tho investor 
Iuch pariah lines (1943) total an out and lawn
nut «an all rbtvndru «not (us Bcptouhor to Nannie:
and lsy to July. 000330 (19!!! ohurnd that this 0330
and tuna can «use on count coastal waters tutu
tho monsoon mutton I-lo collected cut at ggggggn
nut in August. that ol Guru: opp” (nu aoptonhor
onuudu figmgfilg opp. duh; Douala: to January and
1;}; :9. dating soptcnitr to llovoulur. llukuudn (1967)
loud tho abundant: of Ital: 0330 and lava oi! Galicut
tun August to Bought. Intent: ion {um um collation:
abound oiptflnnt abundance at an In-cu on thy natal
pan 0! tin nut cont 0! India. with catches upto 1690
lawn go: hand. on the lush: tout (11-com. ‘M*3!‘l),
(PIIIUKCI and In 1971). Peter (1974) churn‘ that th
1310 to August potted an the but onus {or tub can
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and lea-eee in the Ankle: eee. the peel bole; July.
Aeeeedleg to hie Deeenber - fell-easy ported eee green for

eue eel April eel Oepteeber tor lerree. The Ieeelte 01
the preeeet etedy lergely eenebente the ebeve elleetvetleee.
Aileen-en €19“! eflee eeelyeleg repreeeateelve eeeplee

tree Iltl eelleetleee hell that the leleteedlete eele
en the ueheet in not levee. eeepeeee to the eeeeeel
and eeeeeie eeaee.

Hellee (1911) recorded an avenue e1 68 lenee per
0: on the not cent el ladle. lfleh eeepeeed teeeerebly
elth the evenge et 19 lervee per :1 ebeeeved In the
preeeat etellee tree the 8! cent. Ile elee observed
predominate at nyetophld end geuoetenetll luvu et the
oceanic etetloneo

The diettlhctlen end ebeedeeee e1 fleh egge and

larvae ere llleetretel by dneleg deeuty eeeteee lieu en
the been et etude:-diced eeehen (Heinz).

Bering the pee-neaeeee eeuee there eee relatively
poet ehenleeee et (lei end end lervee thee le the eeeeeee
eeeeoa. when high eeeeeetretleee wen seen In the even
eeeth et lI'll. The lervee eheeed eue eeeeerd elepereel
date; the eeeeoee eeeeee. the eouehoee ueee eleeleg
lee eeleee. lleeeeee. deeee peeehee ‘oi one in eeeeeheee



ns all no ettahoto nature you seen during this unit.
During tho pOltolDnO00 coupon. abundance of {lab 0330

won nodu-an to high own the shell. dunuin; steadily
towards uuohon and ulth punts ll lltttlll ban. at but
concentrations. can tho than or our std-shalt. ‘rho
larval «ulna was usually low duh; th pout-apnoea
nun In an intern was while wide-spread and ludorntoly
done It ctulntiou can can in the oxalate won.

The proton! study gnu spacial onphula to the daun
buuca and abundance at nodnld larvae. out 20 aeonhnld
tutu on rounded in: the Indian union. 9! which about
15 are loud in union 0!! tin fl and SI‘. tout: oi India.
The «ethnic! notation of the an no nuuinod nnialy
waenmmmkmuno £&.%.1.£.:9.n
h.mmu- manna. .h.n.lLl.lo!.II!.I.!.t.§.9..".lIl.Llo
mumusunu. mammmano Inznusl-i
mm.slI.u.su.I.

Tlu centroid la:-val material in the present collect
ion conustad pudoninutly at 1;; opp. followed 57
thou 0! unusnrfiv 1m-If s:.zs.!.:-_u.- §.a£.f.m.I.
and in opp. were also npruonud in lunar union.
1'50 1-Wu °!a.-.-.I.'22.i;amz2a- uamnumm
"-4 mama: mm mm 01mm
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‘III [mural picture’ 9! dl ottlllutton 01 all uooahtofl
lava abound two «on 01 concentration. one touch 0!
Gallant to out 91 Cape cannula and mother and In on
Oonttntlon all lctnugu-lo A (installs: plctun at this
average pnttcn an no: in 1975. than the :05» concentrat
ion chi lied to 5 13230 Genital puck. batman 10°30‘ and
13'30'll in tin otluhon Union. In union bolt. about 10
I11“ ride along an sunny“ an: In anon («old of
lawn. learn noon-do 91 In-vu at tun have has undo
tun India union. minty (no no Luuflv-u :0: (Jun.
1959 5. 1960 5. 5. 1953 3). ‘flu dlutrllnttou 01 larval
than in the kiln «on but too: halt with by Joan uni
‘nun. (1964 I») and anhnmu. (1963).

In the pans: collation. tho luv“ or tau an
nucordod fun about 193 0! ch total plankton station.
Tb turns at gn sue. the nut abundant at all uonhootd
luvs: were loud «or non put 01 us that and Music
noun Ollopt in tin mutton bolt. tho sue: counntnttou
bun; boyoud so u depth. not the continental slope and
oceanic union in 0. bolt 01 an nrorago width of to sun
(tan llusruod to ‘hncoriln. «Inc: 61960 D) collected
3“, luvu iron the lauultvu on in January 34 «hp!!!
and subsequently (1963 a) «scribed in sun 01 lung
amun -4 %m.1m. 01 "0 an 0011-01-06 MI “-0
India «on iflooofiot 1989 9 January. 1930).;



In (1964) indicated Apt-it to loptoubor u the probable
lvfllill N910‘ 0! as; opp. in Vtthtnju «sun on tho
but: at can atullu. 3;; luv» Inn «nested in
than pnunt Italy in all the tenth 01 the you. IIIO
abundantly {nu luck to Jun: 111: the posh tn Judy. Thy
lord but available during tho lbvonhor to foiéflnly 90:10‘.
‘the autumn use 91 turn unit mu 2.! an and the
causal flu 13.6 n. with the 3 to 6 Q length [naps
Contacting in tho units. No significant day-night vuln
ton in tho «tutu in sound. ‘run luvu «curred In 0
«cu. nan at nrluo toupontut (8913 to 31%?) but an
can chat ought In the 21%: to 3P6 nun. They were
local in cutout ulintty can at 33 - 36 I. but Ch
lacuna: OCCIIROIOO was sound in tin 36 - 36 S, I.

gag; ggflflg lawn «and In the pun»
ulluttcno Inc Intel to August. with their loans”
«aunt: in tin lay - Jun portal. Though up:-«outed
in all in section. Kant! and! llllljlti union yhldod
non larva. Thy IOII ought can in author: nun
boy-and so 0 lap“. flay pout-at non ,§_,_“_fl5}_g luau
an caught in night hula than us an 4:7. The incurable
Iutluu tonpotnnn la: uurnnu at tho larva no
louver. 89%: to 3013. thoy won tonal at toqotstu-I u



14%)

let an 35%. The lervee entered in the 33 to 36 i.
euleee range with denieeet eeeetteeee in the 36 Ce 36!.

venue. The claim: length e! the levee caught wee 3.9 :
eul the heathen llol Q. with the dualism length green
at 3 to 6 no The enelleet epeeieee e! ,I_:,‘_1_g,a_g; recorded
(ten the an «eat at ladle ll the IUICI of lay mounted
39.5 3 total length I-knee. 1960 el. lbne e! the
mgng; larvae eelieeted tn: the Indie: eeeen by the
3; lxpeditien were (ten the pceeent ere: oi ieveetigetioe
(Jean eel Kenna. l9£!). The 1.3.3313 eelleetiea el
hggm; larvae tree the India oeeen else chewed ee
peeitlve etetiene ie the Atebiu eee (Gefltueeve. H63).
Me (1964) lleeel en Indy ei ripe everlee indicated that
ggng; opus probably Iron April to lepteuber ell
Vishiejn.

‘he  lenee eeeened during the
rebreety to August period, with lenient eeunenee (ten
rebreery te kprll em! in June. Ileje (1963. W“) ebeervel
that the peek opening oi‘ §&a_}_e_Ig_g_ in the Leeeedivee see

and Iliuiooy leleld Ippilfid to be Iron Pebttety to Jae
er Jelyoi. The present elnervetieen en the dietcibetiee ed
elnnduee et llrvee (no the H cent of little llte well
with the ebeve eeaeleeieee betel ea study el ripe [III‘le
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Joooo (1959 5) oonootod 5,3311 loan: looo Boooobor
to April In-oo tho Loooouvoo. A otuy ouonoaoo o1

fiujnn lono coo oottood doriog tho prooont ooudy to
llovnbor. All thooo oloonottooo pot togotlor ohoo cm
figggu opoloo throughout tho you on tho 8! cont.
Doria; tho pt-oooot corny. oooo lotvoo ooro ought north
o1 It'll but non lohly toll ooproooocod to tho Moth oloo.
portloolovly to tho Capo Conorlo rogloo. ‘rho ptovlooo
oonbu-o-soot vooornl of tho lorvoo (no tho Asobioo ooo

oppoon to Do by Joooo. 1959 b (l1"I9‘N. 12°6§'E} cod

(no tho any oi loogol by aorbuou. 1963 (1:-nova).
Ilotooo tho ptooolt oollootlooo Orton‘ th dlotrliutloo
oi tho lorvoo opto 1640'! to tho Mobiou ooo. ‘figgggg
lorvoo hovo boon oooooatorod to tho noorohoro. on roll on

ooooolo rotors, onto oi thou Inning boon ooogllt boyond 75% o

depth. Tho Iolvoo ohovod o Iorgtaol in-oroooo to «notch

in tho night tools. ‘rho oorlooo tooporofion nogo to which
tho lonoo oooonod woo 31'°6 to 31-c out pl-odoolooot
oooornooo to too 306 to 30%: run. ‘too (ova:-oblo
oulooo oolloity non no 34 to 36!... ‘too ooolloot lono
oooght too 8.! m in total loogto ood tho louoot 13.? Q
with tho 3 to 6 on loogth gtoopo doolooot to tho ootoboo.
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Lanaa at gnu app. poaalbly aaatahua; than at
. {gang and hug“ can the loan abundant
at all Iaaa larvae. «caning la Nlaiinly raatriatad pound
tuna rabnary to Jan. ‘hay can not channel In the
aataaglrl. and ‘mauaorla auuaaa. bat naouad tun lawn
to capo Gaaula with algalfloaat oaaatnaao all tartar as
wall as Capo. this at than lat-vaa Ian caught la altaharo
watara bayou 190 a depth. The saunas! larva caught was
3.1 a la total loagth at the [argon 10.4 m. Than was
only marginal tau-aaaa la the aataluaa at it lanaa
at atght. The larvae aaaananl ta nlauvaly natrtatad tango
at aarlaal taaparatuo (83% to SW6) and aarlau aallalty
(34 to 36$. a).

‘nu ooaarnaaa at at la:-vac in flu ptauat
col lacuna: is-an rabtanry to Jan lallaataa a relatively
ahanu aputaiag period at It nay be that the tall range
at Ilsa apalaiag an at can Quanta apaalaa was an
aacualblo la tho pnuat annoy.

Jaau (1959 h) aallaataul . la:-vac (Jul! ta
9.“ an) has the I-auauvaa aaa in February - Aptll patio!
and can only Javaaua £10.“ an} Ina the Gal! at haaat
ta hbtaaty. lace (1951) actuated the lawn at hgggggng



threeglteet the yen: tree the Philippine eeee and outed
tint the but te Deeeober pet-led nppeere to be the eeneou
et tnteneive epeenleg with the nentnnn Inn by to septenlner.

Lnlvne of  gggn eeeurei in about
9! et all etettene eeehedo They were enly nest in ehendnnee
to lea-vee of $3 app. and eeenrreul in ell the uenthe
nub dlenlnnnee teen Ileuh te agent end In flevenbet.
lelnuvely clenee dlettihuflen e! the levee can bend noetly
ever the nil eheu. beyend 30 n depth tree I‘ to 15' II.
with Inlllun Iveeeentrntlel eenth el no-:1. [title the levee!

eunrrenee epilled beyend the elell eeetl el lnngelere it
wee nu:-um: to the Inner third et the cum: in nreee
neflh el Ilengelere. silne (1973) eeeel-vet the dintelbetlen
01 311;}; knee neetly between 9' end lo‘!-I in the
30 o no u depth none in In}. 5,55%}; lnrvee ehoveed e
nerglnnl ieerenee In entehee et night. The none feveunble
nnrlnee tenpeeetnre ennge lee tie lee-eee even lead te he
81°C Ce 89%. ‘the knee eeeeu-ed in the en:-(nee eenexty
rnnge et 1! Ce )6 I, with lenlnnnt eeeenenee in the 33
to )5 S. 8 eeuge. L-nnee e: 1 8e 4 u length gnenpe
talented in the entehee.

on 900*-101'" -uh -1 man 1121:: -4 212%
gggggneee eeneeted dnntng can etndy. Preeiene eeeende
el theee lei-vne (ten Indian entere een be relented Ge
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John (199!) who oollootod tho gugggg poot-luvo and
o ooflu ox ;,_._;g_§_g_ In-vol (John. 1959 o) (to: tho
Loooodtvoo. Ioluohrohlnyoa H.973) tooorlod “my
lawn tron tho Ioy oi Bongo!»

one aonmnvvo 0! a&zmm. usages 110-7 
1.1.) coo lloutinod inn tho ptoooot oollootlooo nod
douflhod in lappoodh:-I.

Ilojority at th olupoohl lorvoo oollootod In-on tho

on: ooro oi g3g}g_1g_g opp. nod  opp. Tho
hlghor dooolty of olupooll In-no Iron on tho oholl and
toward uooo sooth. ot looongod. to tho non north at
noorogod olopoolsl larval dooottiu won goon-any lou.
with only poohoto of high location. The pnuat study
clearly lodtootod tho prolonged opdutn; of tho oorcllooo
uoog tho 8! «not oi locus. The outline larvae with o
prodoulnonoo oi g;_Q_§_I_;g__u_g Lggggu occurred throughout

tho your uololy to-on Inch to Soptoohoo. oiththo notion
ohooduoo tron Aprtl to August on! tho pool: to July. Tho
loco months {or oordtoo luvoo one In: Dooonhor to

Fohroory. oo woo tho out with moot floh lo:-woo in tho

Ann. sultan town can practically rootrlotol to tho
thou’ onu. optlllog hoyood to any olgntflooot humor.
only oi! ¢opo Cohort: and in the Gal! oi lhnooh Flowovor.
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in the Cell et leaner. the eeileen eeaeeattetiee wee lee:
ever the unrest elnu. lees eaeeetuueu at undue
lervee were net with fie the inshore shell between Ceeeamore

end Veegule 0.1330’)! to 1,"9"N’e- flfly pereeet men
eerdllee lervee were ought in eight heele then during the
day. The larva eeeerted it e wide rage e1 nu-tun
temperature Ira 24%! Ge 196 with their deetneet eeeernnee
tn the 36° - IPG rage. Ileiluly 3 wide range in
tensity tale:-euee wee else noticed tree 295, to 36 G. 5
eith presloeinent occurrence in the 33!, to’ 35$, 8 name.

the tense el gggugggg en. were eeeh eon attain:
the Q1; lone-I. while the exploited noheuu alweed
not leee g epp. to the eetehee the egg,
C’ Pe

I 3!?» lervee. 91:11 05000 0‘ 0
2.311% --I mammm -0--rt-4 1- -11 flu unth
euh their ujor eeennenee in the levels to July pelod
end one e eeeeeduy deeleenee evened fleveeber. The
lietrthatien el thee lervee ehoied nletlvely dense eon.
eeetreuoe in the one coach at Seuugod to the Gal: e!
leaner. rub the high value eeu neatly over the enter
ehell. A eenhern concentration nu noticed ever the ne
eud hell at the shell. epprexleetely between 3300' II
and 3'10’ 14.
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Gereuu lervee centered in the plankton elleu
throughout tn year. Ileutuu austere at larvae. with e
pndeliuue 01 agaggggg opp. an ueueed ever the slut:
true» in the lay-June period. A eeeeedeey ehundeeee wee
teen steam! the math el Oueber. The enemy“ Iervel
eeneentreuem wee eeen neatly in the use between Guile
and cap! Genera.

Flat-tick lean. neatly Botllldee nil Gyuogleeellee
eeeened It-on leteegu-I to hueertn in all the senile.
denineutly hen lent te November with the amine unbeu
In Ileuh to July peeled. The njor ereee oi dietribuuea
vmre the the 13 ruin tun mi lee te Kenn.

Hyetephtd larvae were can cease: and widespread than
all ethet fleh lervee in the eelleeuen. occurring £0
sheet 45! e1 ell eteueee eenplei. Nejor eeuentretlen
el the larvae were lead in e belt 30 - 40 tile: wide
outside the shell. eeath et 9°30’ II. Another hunt belt
ex eeneenttettee ever the enter shell and continental slope
wee ICII an earth .1 Geendepur to lletnegu-9.. ‘thy veto
eelleeted threaten! the yea. but ueetly in the Pebruety
to August period with the peak abundance. A eecendery
ebuzduee cu else seen evened fleveuhero
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aeeeetoeetid lueee eeeeeely net with eere tbeee
el y_5_5_;_u;g;_;_g opp. ‘they eeee eteely dieteihated la the

entire nee ie e tether litiaee enact. eitlueet petehy
eeaeeeteetleee. The eeeeele eegleee ell the levee! «
letneaiei eeeet eel ell the Qeilee - Gepe Geeeeie eeeet
eere relatively tieher in these lenee. they eieeei
eeeeeed ieereeee in theit eeeben. epte ebeet zoo eilee
bet ehoeecl e deeliee ten-thee" ell. leehol-e enee epte
ebeet 30 dies tree the ehere eeee eleeet devoid et tleee
lenree. bee lervee eere eelleeted ie Pebeeery te Iley
eel leeet in Iepteebee - Oeteber peeled. tail» end George
(1911) tend the lei-vee e! _V_,g&;i_g eere ie the open us.
that in eeritie eetete en the SI eoeet oi ledie. eerie;
November to Jeeeery eel April - Iley petiede.

The leteee et 39333;‘; eeoened theoeghoet the
yeer. eoetly ever the eidoehell. in the Qeilee «- leteegiel
eteeteh elth beet eeeeeetretiene ell the Server -- leteeglel
eeeet. nearly 795 et ell peeittee etetieee lee gee
eere leeetei ever the eil-elnelt between to o 199 e depth.
bee lee-eee eere eelleeted eerie; rebeeeey as magnet peeled.
pertieelerly in July and Aegeet. Deeeebee «- Jeeeery eee
the leee peeled lee the levees

leleketeheee (1971) veeei-lee leteee el mnggne
no in the eenthe ex lune. April. lieveeber eed Janey
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(no tho I! «out at Indian. noon lo:-«no con oollootoi
nootly not tho atoll botloon 9’10’N ond 10'40'!l.

‘rho lorvoo or gguggo Ippo on! 5%; opp. oooonol
to on south. non obooflutly daring fohnoty - Inch
nod llavoobor - Dooootot period: on! looot to July old
Agultg

Goorvotiooo on Joy ad night lonol ootohoo showed
in soot coon. oooginol looroooo tn toolbox oi lorvoo ought

at night thu in the day. no lorvoo at .
ohoood 100$ loo:-one to tho ootoh ot night. on Io on

lootoooo o1 50$ Ill noticed in “mag; opp. and Egg;
ggggg. Lona at gtgolgtgor §__o_g_o_,g3_t_I_-t_o_ on! on othoo

tonoo doolt with ohouod only oorgtnol loo:-oooo 01 suck

0% Digit‘:

~ Anibal (1971). Potor (1977) out Minn (1974)

oottood tuonoood ootohoo at an lorvoo ot night to tho
lulioo coon. Ihilo Boooprokob and Dobtonnoo (1974) bond

pootttvo phototuio nation to |gg_t__n_'__~o_}_Li_g_o__; ;_o_g_Lg_¢_:g§_g_

lorvoo. largo oouhor oi tho lorvoo oongoogottog at 5 o 10

cotton during day tioo ood oioltiog to gnotoc-.d.optho Inn
look tltough night. Uh! lo mono (1%!) olnoorvod loooor
ootohoo or gt; lo:-no ot oight tho. Rlohudo _o_g 1
(1971) loom! no ditto:-onoo in ootohoo oi fig; lorvoo



botwoon toy and night. lhlotroo (1959! loam! no oouoiotont

dllloroooo to tho (of omlolglu ootohoo of 3,3333;
oggggg lorvoo ox coluonlo out lojo Collin-oi»

ttoorvotiooo on tho I-olotlooohlp botvooo volooo of
ploohta ud tho ounbot of oggo nod lorvoo oollootod ohovod
than thou on to gooorol o pooltlvo toloflooohlp. Hovovor.
pcooodlog poolu of ouo ood lorvol oooboto to thooo of
ploohioo voloooo ooro oloo oooo. Potor (1969) oboorvol

no olooo or cotton voluootrto nlotlooohlp hotooon ploolltoo
oml {lob lorvoo to tho um oooploo from tho ladloo oeoon.
Allhhn (1972) (out! no lovoroo tolottooohlp hotoooo author

of lorvoo no oooplooktoo volonoo to “no out oi Hon.
Roltoooto and Ilotooooto £19“) loan! on on ovotogo o poottivo

oonolotloo ootoooo obudoooo o1 ploolntoo no lorvol toooo.

but to lodlvtduol oooploo no olgouioont oonolotlooo
ooro loud. stnobou 0960) roponod high ootohoo ol
lorvol touoo lo oooploo will loo nod oodoroto voloruoo oi

plooktooo In tho ptooont otudy. lt could to polatod out
tho! nonlooo opoootng oouvity oi noon to tho oroo took
plooo lulu tho uonoeon pttlod ohoo than too oloo ooxluuu
of plankton and hoaoo pooitlvo oolouooo botvooo plankton

volono and oggo and lorvol ado” oonld also to oupootodo
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In the pact. tasuaauaar at running uaaaao aad

Ipalllug grounds as none. 1. Iadiaa aaaa lava brag Sand
Iataly an the araaaiaaal aauaatiaar at our and Iarvaa

lroa coastal ragiaar and an no haata at gaaad atadiaa.
In an lira: our. car concept 9! Ialrly val! «(ind
apualag ground and aaaaana one: «an la Iaapoirata raglan
tuba tunaaarad tar raralraa band an nutty partial
aovaraga at the raaga 01 «ll. rtrlbutioa and apulaiag at the
(ulnar ta llnllaa uatara. bro racaatly Indian IIIIIII
atadlanl geaada ud ova dlaaatar Iron Iataro and ripe an
to! ladtaatiag tha spatula; pariada at dlflaraat 113300
(Karanflhar and Palalar. 1931. Prablas. 1936. maraanba.

1969. Aaaiglr. 1963. Antony Raja. 196-I. Ialhakrirhaaa.

1963. Raja. 196! In 1960. nae. 1961 and Kagrada. 1960).

A couprohaaatra ravlar of tntoraatioa ca apuratag parioia
at rrvaral aartaa talaoata war Iadu by QIIII (1911). Ila
can to tho conclusion that “tartar along the want road
at India largaly span during the monsoon (Jan to
saptanbor) and portonoarooa aaaflu foatohar to Jaaaaryl.

Ilaay apaaiu appear to ha oantinaana hraadara with pro
laagad sprains. lasting 7 - 9 loath during tho yaar 
tha raatriauaa laporod ta roar roach appaara to at
allply haaazut at tho lack of prapor obrarvatioafl
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It wee eeen tree the pt-eeeat etediee that the ester
[epeeiee of pelegie tiehee elem; the 8! eeeet el indie
---17 Quinn: -99-» hints: mum. 222%
eppu and £3; epp. epevned thmugheet the yeer. hot
predeuiaent ly tree the letter pert e! the pee-Ieueoen
period (Februery - level) through the Ieaeoel to the
eeriiet put ei the pol!-0038003 period fsepteubetl with
saline opening activity in the ueaeoen period. ‘lhie
en-eed by end large with the inlenetion given: by Quin
H973). The tune. ether than £13 Itppelppilffll ‘Io heee
ehener epeeein; period tron retainer to August. gjgfiggnm,
app. and 5.11;” luvee were loud to occur in
eignitieeut usher: in Noveuber glee. indieetieg epeeeiu
of e eeeondery ecu! tude. Levee! ehuedeuee at nyetephiele.

geeoetenetide. and zggggugg O’eI1CO ehevea e apart in
ebunleaee would Noveubet. Feet-noueoa period in general
use e elect eeuen toe the epenin; e1 net oi the
pelegie tiehee.

Ileet oi the fishes dealt with epeened en the ehelf.
in the entire I-enge 91 their distribution. However. e
eeeeeutretiee e1 lea-vee ever the eheli’ end eeeeeie «there

eenth of l3°N. III eeen. which in all probability I'll due
to the eeutheeul eerleee hilt elea; the 8! cent of Indie
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living tit late plifllbllofil to early poltonoloooa period
nth auxin: spud 91 «nut in no menu» math. which
cannot noun ttaanlooatton 0! ti yuan; planhtoic larva».
who oceanic dinttibntton oi tin latvsc taro scan nor. in
tho outbox-I not».

run tho ahcvo. it up be out tint in peanut many
in In 0. reasonable noun: uhlovod the dollnuttol at
the splints; natural and Iran 01’ the inportut 00301010!
110500 at the 8! son! of India. on the hot: 0! that
Iona! distribution in the and spun.
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IIKARY

Tho ucjor objoctlvo at tho peanut study In to
sun: tho dhtulutlon and abuinco at an out
and larvae along the 8! cont 0! India and to
tenants the upswing grounds and «noon to!
lnpoltfit 003020111 Hobos. with patients!
returns“ to nonbtotda. ‘rho lchthyoplnhtou
collected by tho WOPIVAO. Pelagic flohu-y P0030“.

cabin. Inn 1409 stations. neatly hat“ on the
that! water: at the non tron Rntautrt 117%. N
coast) to ‘heinous MIMI‘ N. 3!: coat). during
tit potted Iran loptoutor 1971 to bum» 19?!
baud tho boats 0! tin study.

The background Saturation on that physical. biological
and uuuouopluul avlnnuut at tho sun on
nflmtd. ‘rho 0-null putun at abuluu at an
out at In-vac with special tolerance to ucubrolln
sin pnuntod. no study tndtcctod tho hlghoot
tuning activity at most not the «cannula! Ipoctu.
especially the pelagic out during the II‘ anon:
noun. than pOtIO¢IO tlnulatoly prior to and
cite: the monsoon canon also showed significant

spanning. Du-«nu: - January portal untied lent
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cpcnnug activity. Icnicuc cpclcicg ccticity ad
iccvcl lilc ct tic licllcc ccrc cccn in thc crccc
ccuth ct 18' R. uttccdiu 11-cu cbcct Fchcccry tc
licvcnbcr.

to tho cccthcu ccctcr cl tic ll cccct cppccrcd to
Icuc ccccct cl cutting cl tic Itch icrvcc

occur ccc to thc cccthrcrd ccticcc cutout dccicg th
ncjcr put ct tho cpccciu period indicctcd.

‘Du crcu ct cuoccatccticn oi ccochuid luvcc. ccc
cocth cl Gciicut to cut of Gcpc Gcnccia and c clcllcr
ccaccctrctica ct! Ictacgici Ion ccca. Tic icrvcc
cccc pccccct in cii thc south: of tho you. hit cccc
out dcnulcct in thc Inch «- Acgact period.

311% lctvcc. thc acct clnolcat or all cccnhnid
lccvcc cccc not with in all thc Icnthc. but non 190:
much to Aigcct. with tic peck cbumlcacc in July.
Scptcnbcc to Fcbccuy In c vccy icu pccicd in
than icncco Tic cocccctccticc cl tic iccvcc cccc
can occur the cctcn-chi! and ccntiuntcl cicpc and
can hcycnd. In c bcit c! an cccrcgc width c: 80
Iiicc tccn Iccctcgcd tc nticoric with high cctc
vciccc bctcccc 10000’ cm! 1190' II Inc cicc ct!
Qhiicl in thc cccthu
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no larva 01 angggnng £5333‘. sound in ardu
ot abundance among the uonhtoldo. occurred in about

95 at all stations. ‘nay won tau! throughout tho
you. with abalone in that to August and la
llownlor ad the put in July. ‘no menu ptotnn
ludlcatod relatively Conn dtotrlbutlu at tho luvu
not won 30 o 1! a depth inn 0' to l!’ II. with
the callus: ununtutlu bottom I‘ It and 10' III.

‘rho larva or 5.3% alga shared 3 vclatinly
non northota dlnttlbutla. Ins Iuuvqod to Entan
glfl. the settler: Ital! at tho many. The larvae
were Collected tun uuubtc on well to acute
union. loco loan was caught in inter: hymn! the
‘IS a depth. 813:! flcau abundance cu noticed during
robust:-y to April and in Juno.

fifigg “Q35; lu-vac ouurtod more frequently 0!!
Rntanglvl. but am: Imnulonl ubuduco nu can in
the lunar. Knot-nod and outlet unions. Ion
luau Ion caught beyond the so I depth. Though
tho luvs: con noon in the Hatch to August paint,
that occurrence can olulllcant only us any and June.
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Larvae of a rap. aeearred la anal! aaahara aore
lraqaaatly all Iarrar and up caaarla and rare aaaglll
aaatly ever the deeper ahefl. beyond the 100 a
depth aaaa. the larvae eaearrel lroa February to
Jane. but their availability tea are ta hbraary o
larch parted aad la Jana.

also dtatributiaa at tb larvae ahaaad deniaaaaa at

3- 4-1-uh snap btumsmlumamhl
3-6-at-up tormmanmunm-4
finegnjgg. ‘thee. ?m¢roagaae olaalaaat
la the rare at £3, app. in all aaeee larger
larvae aere eauht at night. All taaa larvae aherel
aargiaal taareaae la the aatahae at eight. particu
larly there at §,_g_1__.fl,_9_u_. where a so paraeat laareaea

raa aotlaad. Iarlaaa temperature range at 27‘ G ta
:9‘ a ter the larvae at §e am! ggg app...
II‘ G to 30‘ 6 1'0! fieglgjg Cd ti app. all
29' G ta )0‘ 6 (er  rare eheerved to be the
are larvoarable teaperatare aeadtueaa let their
aaaarreaae. All taaa larvae altered a abort range at
34 Q, to 36 I, ealialty tar their daaiaeat eeearreaee.
rltln mu app. and ggmg altering tolerance to
Ian aaltae aatara clean to 33 S. and 33 5. 3
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184:

ll.

15'?

nopociinly. llndeniuut «cu-nan at union! was
not ind in the 33 to 3! 1. I tango. while thcit
noun-use III noted Inn 31 to M S. 8.

the poet inn: such oi _ ngggg.
333;” gag; and jggrig gag; were ooilutul
leaving that annoy. hing pout larva In «night
on Gulls in Douche:-. ;t_.u__g_i_u_. oil lnangiri. in
Aptii. nq_.‘|_g_|_§_g. all Iuuragod. in April.

filupooil In-van can dintribuiod note donuiy in tho
trons math 0! lnluagod C18‘ 30‘!!! and allowed con

oidorahly high nbuldanu dnting tho I! Ioauoa period.

Luna 0! §,§_g_}_ggi_ up can Ch: not manna of
tin clcpooids ad control throughout the you. with
aluminum in Hunt to July and Nonnbcr. anlaiivoly
Could Ovlllcluttniioa 0! tin larvae in loan in its
not unit 01 Kuaragod to can oi Hanan with high
coco vain: out th «to: chair.

Oporndic’1u¢o%¢oI.!ootiono oi 03:: at _s_5§_g_;g_1_;,_

jggflgn (nouiinu lost than $000 Nos.-Ill) can
undo during than pnunt away in July and August
botwocs 9'30‘ N «- 11‘30’ :4. within 2! a depth nun.



14.

1!.

MW" *1 am-.m.u: -99- *0-in-"4 by .9.-lalnau
«curred throughout the yen. bet predeelnently luring
Intel: to September period. with the peel etendelee
in July; the lervee betas reetrleted te the eheli eree.
etth aleneer eeeeeatretlee in the reglee eerth we!
Gelleut to Veagurle tl1'30' N to 19030‘ M. ledge
leek and eeeteerde. in the ettehere eetere end elee

in the eeeetel eetere tree Gepe Generle to ‘retleerln.
The lervee were eelleeted nee: en-(nee teeperetere
eendltleee el 34‘ to ll’ 6. with their predenluelt

‘they eluted

e ewe eeltnlty telereeee. tree 39!. to 36 5,. elth
eeeerreaee in up 86' to II‘ c renge.

predeeleeaet eeeerreeee in the 335, to 39!, 8 reap.

Gerengtd larvae oeeerred throughout the year. with e

predenleenee 01 it opp... lore abundantly during
liq - Jue end Oeteber. The lervee were eeetly
eeneeetreted la the area between Guile and Grape
Ciflbflfle

The lerveeol {let-uehee. eelely Bethune end cyn
gleeetdee occurred eignuleently tree lent to Neeeeber

elth the uexleee eeubere In Ilereh - July peeled. The
eejor ereee e! at etrtbetlee were the ehelt eetere
Iron Qnllege to letter.
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19.
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My-etephld lervee were the meet abundant at en

lervee eelleeted «luring the survey. with the eejer
eoneeetretien in e belt of 36 - 40 It lee «width.
«cue. the elneli. eeuth el 09'!!!’ 11. use larvae
eeeerred la ell the acute. but elultieeatly tree
February Ce began with the peek eieeduee in July.

Geeoetoueucl lerree.  zLgg_l_‘§_e_[_;§3 eppo
eeeuu-ed in e llflvue eeeeer an ever the eerveyel
eree. with greeeel leaereue teeeree eeeeele eecere
epte eboet too etlee eeteerd tree the there. ‘he
eeeee le reglea on the lerrer - Retnegiri eoeet
end the Gene: - %e Geeorte eoeet were reletively
tube: in thoe lervee. they being ebeluleet {rel
February to Hey end leeet during Septeeber - mteber.

bervee et q_ up. eeeerred throughnlt the
year. eelely over flu ell-ehelt. In the Quiet «
Reteegiri area with the best eeneentretlel ett the
Server - Eeteeg-1:1 eoeet. lore larvae were eelleeto
ed during the Febreery - tenet period.

Len-wee of liner!-flehee eelely §,$_§_§_g opp. end

gag; en. eeeeuee throuluet the year. one



up

81.

abundantly dating Ninety - linen and ueveebet 
Deeeeber periule end lent in July and August. he
larvae at g§_§_g_§e}_eeee eon ease: in eteee
eeuth ei lunged.

The sub: pelegie liehee et th at eelet at indie.
III 17 £9.94: .L£'J§::n9.o mu-_1nn: summ
tg I”. fifigggggu epp. epunel throughout the
yen. in the entire can at their distribution.
nutty on the shell. ‘the lance sheet in general a
southward drill and eseeeeetntiea in ones eeeth e1

18' ll encoding ever the acetate enter in this teeter.
Lieeedl tiuhu chewed eetive pest-nausea eel pn
eoneeou opening.

wee Ilnrelt to August et Bepteeler. with the peak in
The

he denilellt pgyied at epfilieg

July. yetephido nlmvea eetiee epeweing one or
less in tho use petiecl u the eejer pelagic epeeiu.
while the guoetenntide sieved eetive pro-seamen
opening. Lervee 01 both (nape eheeed wide eeeeeie
dietvibutieeo

3.2% n.1.a.I.u 333% seen ---| $2.19. on»
eheeed OISE!!! epnnieg petiede. tree returner: to
June. the major ante oi leave! dittrihntiee being
over the ethnic}! end beyond. with relatively more
IIIUUI eeeeniu in tho en-then and eeethere ueten
0‘ ‘UK 8' III-I30
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flfllfllhflifl

I an indebted te Preteen! G.V.lnr1en. B.8e..

led e! the Depettnent et brine leteneee. Unteereity
01 Geehtn. let gelding ne tn thie week‘, ad let the A,
eettteel reeling end eeneetlen e! the theeie.

Thie week eee eenied eet by ne du-tn; ny eervtee
on depntetien iron the dentin! Ieelne fteheelee leeeereh
Inetitnte at the MDIPAO. Peleue fleheey PI-eject. Geehtn.

I thenh tleeereq mlbvidee lenen end De.l.I.Ptehhe.

D11-eetere. e! the Ptejeet end Ihltelner Oleen. I10-Frejeet
Menage: let their epeelel tnteeeet in the week end let
the leetlittee end eneeeeegenent given to etnly tn detell
pert e! the l'ee1eet'e egge end lervee eelleetlene. let
prepertng thin theeteo

Ihtle the eeteriel stalled ene eelleetee eith the
nettve perttetpetten e! the nether in eeverel el-nteee.
the eeneldeeehle elleet pet in 57 ether pen-tieipettng

etetl and the eh1p'e etell tn thte eenneetien to uetelelly
eehnewledgedy

1 en pertieuleely uetelnl to ny eeneegue Ilruoeothe
Antony (er the help rendered in ptepertng the ttgeeeea

Thenhe ere he to -7 eelleegeee Ieeen. ;g.V.le3heven‘ end
lohlltner let vet-ieee help while preparing this theetev



162

I that the covenant 01 India. Ilnlury at
auuunuu and xnxgauoin. anpumuc cl Puhcrlu and
the Director. Cantu! lulu fluhrlu luau-oh Institute
{or granting no pustules to register (or the Finn. dance.
no 3 part-flu Banach Scholar. with the llntvoulty at
(Booth.
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Studio: on an autumn at the
larvae and Juvenile: at the
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Distribution Ali outlast at
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