
LARVAL BIOLOGY OF
THE SPINY LOBSTERS OF

THE GENUS PANULIRUS

THESIS SUBMITTED
IN PARTIAL FULFILMENT OF THE REQUIREMENTS

FOR THE DEGREE OF

DOCTOR OF PHILOSOPHY

OF THE

COCHIN UNIVERSITY OF SCIENCE & TECHNOLOGY

BY

SARASU T. N. MSc.

CENTRE OF ADVANCED STUDIES IN MARICULTURE
CENTRAL MARINE FISHERIES RESEARCH INSTITUTE

COCHIN - 682 O31

MARCH - 1 987



Certificate

This is to Certify that the thesis entitled " LARVAL BIOLOGY OF THE

SPINY LOBSTERS OF THE GENUS PANUL/RI./S" is the bonafide record of the

work carried out by Miss. SARASU T. N. under my guidance and supervision

and that no part thereof has been presented for the award of any other Degree.

I-Q

Dr. M. J. GEORGE,Cochin - 682 020 120, Giri Nagar,Mawh 1937- Cochin - 682 020



Declaration

I hereby declare that this thesis entitled "LARVAL BIOLOGY OF

THE SPINY LOBSTERS OF THE GENUS PANUL/HUS" has not previously

formed the basis for the award of any degree, diploma, associateship, fellowship,

or other similar titles or recognition.

r~)

Q1 _6_>Cochin - 682 O31, 1,9‘March 1987. SARASU T. N.



Iv
In
In
in
Ir
In
In

Martmllturl has quad eonlldaznhll importanm
111 our tun world and India ulna has nude z-and progress

La dnvnlopinq parlcultun uchnoloqua in rnpnct at
eunltlvablo spacial at cruataalnna. Ilullunca, £11: fiche;
and nlawiudu Idth I vicar to pmvldi haallinl stud“:
tor the Cppllld aapneta of nazimaltuzn thl antral Marina
riahlrlun Round: Inntitutn (0-wax) baa takan up
lmltidlncipltauy prowxcn Illldlt the Quntn at MIVBBGOII
studios (CA8) in llnriculturn at mm! tundndby ICARIUNDPI?AO

Tho enadidatn sitar qlttlnq mac aoqru in
zoology from thl K0211: tmlvnralty in 1982 jolnnd the CA8
in llarlaultua u a stator anuarah allow in tho 911.1).
proqruini in Illtfih 1983. During tho lot nmatnr tin
candldatn undll.-wont a mourn work in lurieulturn with a

curriculum including dnullod stadium oi the biology,
aooleqy and tlahnty at cafinrclally llportnnt larlnc
cream nu, llaricultun practima La thl world, raaourco
puunttnl. at valuable maria! organisms, tuahniqma £0:
culturn at cmastacluul nolluacm fin tlnhll, saawlada,



lira flood organism: coo. ‘mu oourul work also
iacluood practical: and moody tours to ditfioront
lloriculturo field control of <34I'Rl¢ During tho 2nd
aonaotor a dotoilod study oi tho apoiol aubjoot of
b1610Q;..8Ifdf1ll'IIl'Y oi cnutacna was taken up and tho
scholar has pound tho p1—£,D, qualifying examination
oi tho Goohin University ot lcionco and Ibchnoloqin

I1 tho Ind of tho am ooonator tho candidato
nu-ua work on the particular roaoorch projoct
allotted on ho: on Larval biology oi tho spiny lobocoro
as tho qoma gig» ‘mo wpm was oolactod in '
view of one cur;-out importnnoo ot spiny lobntoro an
contributing to one oi tho‘ moot Wlluahlo oouunorciol

on-inn product. compo:-ad to other oonmarcially
ilpottont crustaceans wry little work has bun ooao
lots: on tho culture at the larva oi the spiny
loboun. with tho increasing demand and connquont
incroall in exploitation oi the spiny lobster rooourcoa
ruultinq in tho caplet.-lonazy tendency of tho oxiotinq
zoaouroan, tho only my to uuquono production in by
artificial colour-:o.~ Io: this, suitable cult-uro
tochnologiao to nu: tho larva in the laboratory moon



to be dmnlopoc involving iwototory spawning, hatching
oi tho coon and roaring tho larvae zhroum all tho
Itoqin In ordlr to dlwliop mum: tnohnoloqr tor
thoir culture it is ooaontiai to got: a thorough under
ltaodinq of tho banica oi tho biolog, oooiom,
nutrition, physiology coo ot the lo:-van. ‘mention
tho topic or larval biology ct the spiny iobotoro
involving iurvol roaring, ecological and physiological
studios on tho larval no taklu op. ma results would
ootoniooiy how practical. oopiioauion in the dovolopnont
oi a ouitablo uohnoloqy lo: culture oi‘ spiny lobsters

ihl availability or fully iivo harried
opooinooa woo highly ooonnury tor oooooaatully carrying
out tho larval roaring axgporimonta of tho pa-ojoct work.
Lin buried fiouoioa oi the ohoaon apociaa ot spiny
lobster £53; og being available almost through
out the your along mticorin coast, all tho expo:-imonoal
works won carried out at tho Tutioorin Research contra
ot OIIRI. ilhlll oacollont hotohory and laboratory
tocilitioo nxint.,. Inapito ct repeated attempts with
the oaollllnt laboratory and roaring tooilitioa at



hand it was not peuilbla to successfully rear thl larval
all tho stages. I-lowlvor, it should bl Itationld
to tun u-unit oz the madman thee sum or an ntaqn
haw bum round in thn laboratory £0: the flrat tint
and a good dual of intonation has man obta-tnld on thn
optimal Inna of anvizomnntal par-waters mind to:
raartng thl larvae with marina survival rate and

Ioultinq and also on the tmuomupy at vltylloaona In-van
uulloctod tron plankton apples. ‘mo manta obtatald
in tho projoat wan-k would undmabtudly, be gaudy
hnlptul fin: donleptnq techniques aultad £0: the coat
mllld cults‘: at the spiny 1oluurn¢
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filth dump nan at tndobtndalu I wish in
azmrcla Hy ulnar: thank: to Dr-ll.J.mo:q0., floral:
Jwlnt Dirlctor at mm! and my mpurviuinq ttachlr,
for hid untirlnq guidancc, hilp and alflnctionatl triat
ltnt durinq tho coats! 0! this invlatlgauion, without
whoa hllp this phat at work would ant haw natarialiaom.
My ltnclrc qzatituda in rncotdnd tn Dr.P.8.B-R.-IIIBI,
nirlctor OH!!! and nub projaat. co-ordinates. CA8 in
larieultun, £0: pruvldinq emollient facilities tn:
thn laboratory studios. I litptlll my niacin
to B:.t,G.s11u, forum: nu-actor oi 0Il'R1¢ who took keen
intlrtlrt in my work and gain valuable advica and
suqqnationa

I wiah to utterly sincere watitudl to
Bh:1.K.!hqappan hair. Otficnr-in-chargn, mtimrin
auumh Centre at mm! for providing no with hatchary
QM laboratory tacilitlca £0 carryout all my axporimental.
works in connection with roaring at the larvae. I wish
to rlmall with qrutltudi all thn hnlp oneouragunantn
and aftmctionata troatmlnt givan by Brat. Satya flarayana



nan. scalar Bflllntllt; mucorin menu.-G1 cunt-.1-0
Q1 @310

I an qratctul. to 8u:1.Pon mrainnotan,
D:¢H-Ilohxnd Ruin. m:1.R.l1ar1chny, n:.n.naJuan1,
flu'1.n.Iundann1¢ amt. A¢mn.U.II\» mt:l.'1'.3»V01q7udhflflo
8hr:l..M.E,aajapnnd$.an, sdnntllta, at thl ‘mtlcoria
nuamh contra at cam: £0: all that: help and
oncouraqmunt Q11‘!!! during aha coats! at my work.

Hythanknaroalaodultaoalluheotrnrlhattolmrat,
mtlcortn £0: their Manly hols».

I tneord Iy niacin thanks to 8\r1..ll.8::I.nath
Bctantiat, earn: cochin, also hclpnd no in the
ltauaucal. analysis at the data.

I $ qratntul Q0 BIOKIJMWVQ 5’ll‘1qR-'lka9b1I;

aha. ll.s.nuthu and n:.c.a\an1an to: all tho M19
undead to an during mu aouraa 02 this: worln

I an thnnktul to tho stat! 01 QURI, Coahia,
atafl at CAB, scholars Ln Iariculturo especially luau.
Anuradha Krtahaan £0: all that: tinlly help.»



BY thmlu an also dun to m:1.s.!lalh|lnvan
015100:-in-aharql, nandapa a.c of ca-am: gnd gun;
will hr vmvmmq 1:019 tor mu muwuan oz plankton
(mu llcndapal.

1 an uunxan an um zcmjcmr/no £0:
Plfivmlnq an thin oppnrtunity fie catty cut tho
investigation and a hllowahip during thn count at
this study.

eoamn - an on (s.uu»w.r.n.)
llama 1901..
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mums: an nuounnd the maria our an

tasty chlicaeiu and an in grout Manna tar Rpicurian
quantum As 0 unit than animus touud in dithrnnt
parts at the maid ion vnlulbln nnatood product and
tram emmtrion 111:0 India ti‘-My  mostly ttmlla and
inertia than tuning onnuidctnbiu lonign unchangn
£0: thl country. Inportanen 08 thia  in than
U011 known and whats“: haflnntld tron natuzi an

utiiiad to tho madam oxtnnt. lha dnnand being much
Iota than what in bninq woéucnh thl mud tor artificial
mitan bacon: evident‘ In thin wanton» a oompicu
knawiudql of tht lit! cycil 1M larval. bioiow and their
aultun in V031 maniacal. lhun with mo objnct at
atuayiaq tho 11 to hiatozy at the oennurciaiiy inpnrtant
iobatuta tiahul tron Indian vat-0:: tin larval biology
at gal has bun ulna up an thin pzejourt‘Qt thl

mu iobnlra as-‘I ciauilild nadir clan
ct.-‘antenna, sub clan Haiaeoatraca, auplr om»: Eucarida,
oz-dc: oacapodn. oubordn: iuptantia and slaw-an llaerurai



Z

flue: eeatlen neerure the caper tally surllez.-mee
and super tntly llephmpeldee include the lebeflru
flme Iebeee: 1e e enema an eppued he nenhere at
both the euper£en11..1.ee- mpertnny Iephmpelaee
eoapzieee the clued or true Lobetern me ueerteen
lobetlr  555$. (H. anal Edwards 1837)
the Iuropeea lobster 5. (Linnaeus 1758)» the
uorvzqun lebeter 3%” £35535 (Linnaeus 1758)
etc mule man: time ten-11!. ‘men are dietinmliehed
Ital the other lobetere by the preellnce at the lerqe
first pet: at wetting loge nth the emdunq cleave.
‘meal lebetere do not have e phyllaeoma larval eteql
in their 1110 cycle. Bum: super 10:11:! $<::r11er1ae,
the Emily Bnrlluidae (slipper luhetlrei iacludee
seventy flour eptmtee, tally syaeaidee (coral Iobeetere)
2 epeciea and {wily Peleinurldee all known as eptny
lobatete flue to the presence of epine-e on the carapace
and been eepeute as enteme, and ere eleo interred
Q-0 ll £01-Bk lflbltlrl, include 49 species.

the qeuue (mice 1847) under
tally Pelinuridee are the met lnpurtant trees e
eoaereiel. point at view ee theee oonetitzute major
fisheries in may perte at  world‘ The spiny
lobsters enjoy a world wide distribution. varioue
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190010: oi splay lobstlrn an fiound  tn!
lropieal. nub tropical. and unpnraiu mqtano ot thn

world (Chum Q Q. 1909)

an tollowlnq lpl¢$.Il luv: bun rnpurud in
I

lib! itrlllll lilhltf Q! Illllll in Vllléfll [III-‘tn GI
Bhl eons“  ‘£1 (utnnnluc 1758) anjoyl
a wide rang: at distribution ta flu Indopacifle
nxhnalllnq Iron 5. Atria: through south malt at Arabia
nail Indian was to hit Indian and J19!!!» filblthutl

_!

19“, shard 1949, Barnard 1950). ma 090010: an
gupnrly, rloordld in um null at

I2- M law: mm-1»:-4 '1“ 2
in luqqutld by I-lolthuta (1946) and Ola:-qa (1973).

min sprain coatntbuub to n cannon-01:1 tin!-wry Ln1' F‘
can and U888/Gfillfl oi south India (lqunoto and
mun, as 1, enuzqu 1901, 191:).

\
\

1%“ gm; Qrabrjpina 1790) in dintributnd in
\
\.

B-bl Inch pacific troll  Africa th:ou¢a thl Indian\. \
gins and llalayala to Iorth 3\§mtra1ia¢ (Gory! 1978)

\

Itisfiounmoahflthtlulcllnataotflorthandmuth
I

|'

India in ah: Qidmrv-L...
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_I*;_@u@ (ihrbn 1196) is hand
BM Imiopmzltle tron natal to chi G!'I&‘k build-or ml!»
It provtmnattntnrytnun IIIQIM llltfiotltltbi
India nnpoetally La mu Iormnrn afloat Kinlaaubrmauyaa
1967)

{@1553 £1 lhullilhl Maura: 1068) distributed
Ln the xuduvut 900111: extending tron nan: Atria: to
Malaysia, Japan and Polynnlta. tcoorgn & rioliahuia 1965)
I80! U10 south wilt watt 0! India film it has boil!
raeordnd £G§<>1‘fle and mo 1965)

film <<=11'1¢= 1-"911
mo nplcila in Imlnfl fluroughaut tho Indian and

hath paatia moan: rlilorbll tron 8‘ Atnaa, Indian
clan  Aulttnlin, III Quinta QM. Hawaiian Inland!’
Zt baa has rounded tan I'M-ala wast QM iintlon. tho
math an can of India tsatyanuayana 1961)

$13;  (uanillu 1804)
A Mimi! Imelda lmlad  thi

Indapueilto Mnzlhuhd  last Attica to Malayan
and mutwalia. It has I mod fiahnry in that
blklhudwtlp alas and south Nut coast at India,
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flnuqh the Mop an labs»: gggug
(anus: am (Al cock 1901)» 233%
(Barnard 1926) (@0290 and moral 1988) and await
19012100 0! tin Suyllarié lnbat-.920» 0|-‘I G189 riflflnlld

inn flu Indian  thny do not aunt:-tbs!» to 1
¢1I""’1' '""='P'* .M.m .m-2&1‘! which tn mnlnq MM
tun liuhury in am! plan (lama; aria) in meant
yuan

nu splay lcblt-In eonntitntl major fisheries
I-I-Onq both flu manta at India. In the south mat
mast 0! India tn: tllhl-:9 wound uxhumll tron Cap!
(maria to Cullen in the uouzhlra region and 1:110
northern aqion includno north at Qalicut tha flkkntt
and Camanon tiqlon. marge (1973) mad: detaflod
at-may at tn! lobstnr tishnry smaources at India‘
‘throughout thl South wlit  01 India, the dflmlnnnt
IF"-"5-‘I 1-I 2- 2-» wm W1 2»
an nllll lhhlfl 1:0! 1.-.h$.a wast ta a contain antlnm

mum 2,» , ll Ha  apecmo contributing
to tbs flshlry in the rikkotl vegiong.
aha in Iqullly abundant»

nu timing anon at tho nutlmum roqioa
cl tho south win. man %nucaa by Hovnnm: and tad:
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by A9l:'.t1_¢ lliylletfl lad fllcrltt (1-961) atudtod in dntail
the ttchory, sum»; nnthoda and chat gauze caploynd in
thin! mqtmu. ma  hoalu; Iobshnr traps, 00009
an and 1:111 mu an tun nun £1.11»:-an mars ops:-and
imam thin urn. Ill tho nkkou cannamn raglan the
tluhtaq anon $0 any £0: an than months aunnuhnro la
tin-mly-Qctobozprlod. Aapccialtypootauvtmt
and batten ant 1:111 mt are thl main typos oi gnu’ uifl
in thlsi anal; ‘Rn mu labour landing; from tin
hula coastfiob 19% was 96 wants

In thl south an man at India tron Capo
to Indra: mast nujo: fishtrinn ax!-it ta
dittarcut aria alanq the want lint. fin major landing
ulnar“ an nruchlmn ‘mtimrin. Manama: am
3.  and 3- aanurlbuti no tho major flimsy
"“’°“¢'°'" W‘ ""- 2-nmw "=4£~ £¥@:w
an also flahnd cccassioadly. ‘lhn fishary taint
throughout the yea: but the punk mama is January-llarulm
and ~.m1y—.ee;-tember.  out $11 not in tho
qua: uprated for eollecuon. mun. lobalr Indium
from Tall lladu for 19% was 520 mm“,

/



an llalpi and  coast oi Rarnatakl;
and Bombay, nctnoqltt and Wravol. arts oi tho Barth

out coat ooaatteuu major norm.-1 or 3.
and AZ; £1. who fishing Manon to during Dumbo:
to lurch» In tho Bombay your 1. ooaatttuto
u major portion at tho flnluly. whnpqo: and
oulnakh 1904) £1.  and  an duo apnea.
III11 atom mu and lobar: you an tho chili aura
and in than anon. Iota; onlaoh iron llohazuhtrn
oout no 1529 manna and 3-062 tomes £1-‘fill Gujarat
oollt to: tho year 198$-E» In tho mrthnta 1.-0&0:
of tluouoooaatg.md£.@§Qgnr0
mainly 23011015,“, Along tho Bongo}. coast £1» @o§
is tho  Iptfiiifla iho total production of
lobsters in man was 3250 woman in 1985, Ono
oi this quantity would tom the naqaottild q\nnt-toy.

mo min: lobster ttahnry tn India
contributnn to an ilmrk-Int aniood induatry and at
present than industry wholly dlpanoo on tho coma:-old
exploitation of lobsters tron tho various roaounolo
Inattonoo. An ozaraination oi tho lllllinga oi lobotlt
to India in noon: yous show I. dooltnuaq
mu not only afloat: tho industry but all: tho
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tlalnmnn lnqaqtd in tin tiahnry. In than context
at Manning triad in production in the fizahery and
lldtbyatdfllncrinnindlnlndflurttnprndwta;
QM  for  ptnductlfln 1| 1:0 68110109
artificial mature tnchnlquna tor lobsters am in tn:
an oi prams, 1a fluid: can tin possibility hat
dandy man zaps:-‘tad and lacing adopted. flu anlnmial
pmduéuon at pnsaum lebat-era by mam in
pou$.hJ.0 only 18 soliablo tnokaimuo fin: phyllolnlla
autumn an dlvllopld. Sm dnwléplat at culmrl
tnahaiquna would blip in tolling amp: attitidally
and than Amman! production. ma aztitictally rand
la:-was mum also he and to reatnak arflu when
populntian aupluuon emu". flown: the long duration
0! the nnfllwilmlwain at tho phyllonmn larval any 
ct the spiny Laban: Indus is vary difficult tn
can larva firm the eggs to juvunila stages, M £0:
no one has auucaadad in maring in tab: laboratory
the phyllnscma through all thin stagua Hp £0 *8!!! pout

larval stages on acommarcial wake, mu-u_£on it
is a great naeessity ta dB"W1Op an achquawl lathe!
for culturing Of thn Lobntltn Stun thl egg to HI
junlilu mama La an
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illll II qn thrmlfll thl lltltllturt it ll
ulna: that lnnatlqatlona on flu phylloaana lnrvll an very
llulan. mat at thc nudlu an band on aural
Inn plantton eolllctlon. Attcmptl ta roar phylloanln
larva startle! qultn only and noun at the mt-horn
mnfllodnd la hatching thn nqqa la tbs luboratety and
kuplnq tho phyllcnna larva to: tau days and months
Allkunhl (1948) nbnnld the nutaozpholln at phyllonona
larva 2:.-on tho Plahkton. an-um and mm (1999)
atudlod mo £1:-at phylloama larva of 2» mggfl,
I (£4- ) by hatching lqqn tron I hlrtlnd aplclnnn
in the ldnoratory. Inca! and alonaka (1962) obtained
1th ltnql nhylloaonn ofl 3. in thl laboratory
la 60-48 days. may qua nauplll and adult
L; an thc larval £104. Ballhe (1962) amid larva
at 3. in tho laboratory using lg an
thllr food. 1-I obnrvcd tho nataorshonlu at Egg
Quay to the rnptmt larva. fiuccoutul roaring

»

throaqh all an at-aqua has bun ac.-hlavnd with ocyllarld
lobstnzl Rohurtwn (1.960) ubaornd the complou larval
ntaqln at §. la 32--40 darn. Dorm: (1973)
rial-‘Id L Luvs: Ilpilfi tn: 6th stag: throum
B malts la 3.14 <lnya.l glg nauplll pmovlduq the
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Ilia toad IOtI.t¢I during hit‘ study. Qzantoqnathn,
Qtnaophotcs am! fish lat?" also gravid we bl bunt
fond tun by ha: amnion. Inouu (1978) moanutully
raarud g. probably up to we Int nap of
29.6 a within 253 days. Ilaupni and 061111: at £3.
adults 02  fish try at 0811211 Ipflntaa wltl
and tor 11061119 at thl larva. Takahadmi. and $111130

(1979):.-oa.nd the aayl.1u:'1d species
and;(.thmuqha11 thIPh1l1fllnIautaqll

runardmlrn in ditfilnnt pan: 0!
the world, spout aural yearn tor dnwlopinq Mehalqunl
to: mllturinq phyllelonn Lana flu.-ouww :11 um suqu
in order tn danlap ennlnruial. eulturla, the prabnn
null maniac unsolved. mo nun actors inhibiting
tho aonlopuat at 1 wopu: uchntqal £0: culturu 1|
tho long duration 0! than larval staqas and flan poor
lmmdodgn about tho biology, ecology, flood prntu-luau
and ethos: rulatid aaplctn at tho phylloluna larvae
thmuqh thin long pried, flu walenqnd planktnntc
1120 at tho larvae and thl dnlicnu lama at um body
aka it dlzliicmlt to maintain in thl laboratory. Om
at thl major constraints in tin culturn of tho
phylleaonn larva 10 tho scanty lntomation avallabll
about tin natural fond at mu anlnll. Although vnzienl
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zunlarahurs tad thu larva with Q nauplll and
ltwlltmlldthibllttnodlnthllfiflrlfiotyufllturl,
ltcaaaotbotduauthllntural loodoltlsl larva
dam tun dnvnlepnat tdua plum la tn! nu thou“
(tin) and mojlna (1963) roponod phylloauna at gig
attadnd to nayphoaom manna. valllmwn (1983)
obarvod tadlnq at phyllonana at 135; on hydmnndunn
nlwtnl (1971), mans: (1972) should that Qhaotoqaatian.
ctcmphu-oa.£l|h larva, ‘lubltnz, lqmllus gonad,
lyuahlnua agqn was pain-rad by larva at g.
ihrnklnd (1976) nbslrvtd phylleaona larval clinging to
acyphoaonn noduan. slnaaad Brown (1968) analysed tin
gut contlnt of slvlxll Pl-lyllanolla and {found mmntocytt
in can gut. Provazumno (1963) uuphaal and the apply
0! natural or artificial toad at aott ammo, larqa:
than $53 with nulublc cmnleal mnublnatloa at
nun.-ltlvn valul, nalnummo at hldm nu: quality
£0: rum-lag in can oi tho nap: mualdaratloa in labor
atory eultnrtq salinity, pt-I, Oxygen aqncuntratlon and
uaparaturn should ranln an than at can natural
enmlltlnn, an Ulfilt fin: 0! organlnu that an
harmful to tho larva 10 highly nnullaury.
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Mortality oi phynonona larval to taro!
mficu 1: a oonnunt obonnrntton in tho oulturo
qua. All thou points to flu not that nor! studios
on om biology at oh! larva 10 ablolutlly aulntlnl in
orau: to ouulop largo noun outrun oi the organisin
from thl studios no hr undo it my ho non that
phyllolona ll Manly ulnottivu to  quality. Detailed
studios to and out tho optima Innis oz tho filth:-not
environmental puraatarn that play a vital rota in
tho ql.-"out-h and uoultinq at tho Iowan in wry important.
mpnztnlntl applying attic:-not toad naturist: no on
to Qt 0 baton: knovladoo about tho tavoutlbll flood
loan of tho larvae £0: baton: growth ollo haw
oomidcnblu Lnportanon to roaring ot the tanne

Il Ottht ob Imditltind thll larval biology
by nanny oi tho larval in em laboratory and duunim
tho optima nu: oooditionc noon nary to: prom:
ozowth oi an la:-no oh! span: oi  lobster anally
avctlablo in Indian moors annular 2-_%w was
nnuouo no unanimous ooaoootno in the grunut mm.
ill-‘£106 £8 gg, win oollnotld for tin expo:-taunt:
and round in the luhomoory tanks. Larva hatchad out
auoonutully won mum! flu:-ouch nubnnquuao ntoolu It
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any bl nlatlomd Mn that ianptu at aural. ropatad
ntunpta only 5 noun"-J at the  worn obtaimd mi
than an reported hit:-m Tracing ot omplltn and
history by roaring was not possible. rbuivor result:
oi oaqacrimnnta conducted with tho Aittaz.-eat staqil at

larvae for douruzlntng tho optimal water eomuucaa fin:
amceontul qrovth and noult-Jug an also raportad horn,
apartments were mad: with difitu-ant. auviromontal

paranuurs 111:0 salinity, pa, tamparatun and diuolvcd
Oxygen no dltlmlitw tha optima 10101: at thin taatarn
nqulrad ta: oucce nafiul moultinq 0! tho larvae in Chi
mllturn aystlml.

in ordar M aupphnaut tho studios on eultun,
phyllelnla land lflplla eollaqtad thtmmia plankton
animation durtaq 0 particular period firm tin coastal
mar warn aaalyow-d fiat than apneioo lad I. 819110:
works by Tupi. and worm (1975) and Prnaad gt g.uuo:
an phyllooaaa culloctinns inn Indian mu: are and
in this atuay. Inttarant at-aqua at tho oennnreially
apnea: at Indian altar; anvil?‘ 3.135,
2- amw-» 2- mmm 2- mm 2-»
and 3. }ggfl& ham ban ldlntllild and rnportldu
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considerable marl: Ms bun dons on ml

uncanny and an at an uptuu at fldury biology
at the inlay lohauxa. A anew oi the 07111!-D10
litcratun an than works has mun mafia. lmpocially
with rntarancu ta larval binary and the 1-acorns at
phyllonum larvae. A nsunn at this caviar 10
attempted hflre and 11: zuvanln the conspicuous lack

at sufiticiont work on auccaaatul. tearing 0! phyllonunn
larvae through an the stages, mat oi the availablo
wot‘): on than larva: being baud on plankton eollnctlom
‘flu rnfiuraucca in thu 1.1.1-Jraturwl may be traatld in
two sections, the £1:-at auctlcn dealing with lltlzatun
in quanta! about lptny llobatnr £1 ahary, Mummy QM
Qthnr hiuloqical apnea and tho anaond consist‘-lag at
rolamacu on phyllommn larvae. larval hlaloqy, larval
roaring and cultusn.

K‘ .,:  . .. 1“ .8, '\ ‘ "If _* "\l P ‘  ‘. '  1,-J  _

llolthula (1946) gun 0 nyntlmtic aacmult

at tin Palimrtda 02 mailman lzplditloa. enact Q 31.
(1949) uuudicd tbs biology, ldnnwl tlaattua and wnrld
nutzibutlna at flu spiny lobster... award (1949) lain



15‘

1 dltatlld away at flu may lebbtlza and tint:
tinhnry in I. Australia. A doaeripuvn
Gt thn Inuth At:-lean npncioa at  spiny loblflrl
was qua» by Barnard (1950) um»; (1960) ohms:-nd
growth rat: 0! spiny lobar-Ir. from Qlon D0 Drain
um and 1.962) studied the satay labour nnhury,
their hloloqr and “slow. map (1962) comparod
flu new apnea: g. at Nauru mnruu with
3. 193%; and 3,. 15%. award (1962)
tnvutlqaud in mm; tin tutor:  army
flnhnry. warp (19%) awarded variation: and thl
possible qloqrapmc populatzon of Q» @$|, who
can ordinary patturn at £110 chain Qomnd by tin
ltqtntlng lobltlr £¢‘$,§g¢ was ltudicd by Hltahlnd
lad ratings (1964) Iaom (1964) flound out the
flaunt at tom! required by Japnauo spiny lebntcr
_g. _1gE§% knpt in cap, la rolation to sin and
tlnporatuxin, an growth at uapt-tvu lobar: and tho
npcedunttvl cycle at tho finale lohamr an ntudind
tn ditlll. by 71011!!! {I984}. 210.160! (1965) Oblltild

flu food, hiding and lommtar wttlitq 0! 1. 191
in 8. Australia. moral and Helthutu (1965) attend
tin Inaopaatttc splay lohnur at 3, j qmap
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and loan! uuikzaq aithranm batman 5 mm:
provtaualy lnalumd undo: 1. @539 811:0 (1965)
pmpoand to ruin: sunburn at unity Pnliuartda an
spiny Laban: and w Loan the urn crayfish or crew-»
tinh to unborn at family Aatacidu. Bonn and ch1tt.h-
borough (1966) lltlllutld thl I20!!! I18‘;
and Ixploitatlon ratio of 2, gflh 81-III (1966) 9&1!
an anmutld bibliowrqphy at tho  labatlrs of
tuaily Panmrida and fiurllaridaa, Moultlnq bahaviout
08 tho Z,»  was atudiud by ‘manna (1966) . Ono:-ql
(19611 ¢ Qound analogical anparaeion at gguggag
amnion at Auatnlia while studying 1:110 distribution
at than in ilantlrn Australia. Ha and Main (1981 bl
ntudtld tin ovulation or spiny lobster and awarding
ta than apociauan with in the gonna fgggg occur:-06
during tin pluatoelncq Randi: (1967 a) mcnrehd the
01:0 at first maturity of   and (1968 b)
dctlrnimd tbs tacundity oi! Mu out apeciaa, Barry
(1969) rnpottld the oauurraneu oi an axurnal spinni
aphoztc mu in 3; , x-lnrnkiad (1969) studied
tbs qmuinq behaviour oi spiny Lebazar, Mite!-ml cad
Qtlnra (1969) would on  biology and behaviour at
thl 6111 tornia spiny lobster § . the mung
bohnvieuzq, oviponition and tcruliaatiun 0! 3, gm;
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wit! ntanllod by llnrry (1970). Guttlniuuxonqh (1970)
tlpurtnd that an nanny um--am sneer: optrntlaq
plankton: larva and annuity  tumor:
Uniting mrvlval 0! jminllon Piaf: cmplalnatary mics
in dctomintng flu ion: oi roeratwat in um adult
11:0 of the waster.-n reel: lobatnr E. _}%_g_;Lg_@|,¢
liar: (1971) qavn an aecouat at aha biology at §. .
lawman and Pnllock (1971) studied the biology and

ntqrattun of :1. ggggiau Hands bay oi hath Atria.
On proposal at FAQ  (1972) roviawea thl macaroni
at splay 10bI'|=I1' in south and  mat pacific to
nntablluh and operate: a math pacific Islands rllhlrhc
mvolowant. Agnncy. rfleknan (1972) abslrvad captlvi

1- uplninq ma! mating thfl water £3 0900100
by bmaktlnq away the stall with maadiblla and walking
Inga,  (1972) datuminad the taacundlty at
2- jg? gflgg. flurry (1973) awn an review on thl
lobsters at gums § in tn: South wnltltn
Indian ucaaa. stead (1973) eoadmwd axpnxriaunizl to
nsaaa: the tolerance or mtilllm changes in salinity at
§. . ‘raznlui and ranim (1973) suggested that
the until. organs an the antenna oi g.._1£ in an

osmca/rqcuxvtor. Barry (1974) nviewad flu 3. gg; gmup
at npiay lobster aw! imnd dlttaruact botwnn 8-‘ Attica:
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and Indian oooan toms. the ecology oi rod: lobatl:
la rllatlon to coral roots in tho Indowoot Pooltlo

nylon haw boon studied by moron (l974)mnnan and
Polloo1:(l910 obnorvod tho growth of l -‘I
relation to bonthoa.

malotloborouda (1975) dotomlmd ‘Eh! Otllfii
oi onvironmonoal taoooro Inch an toaplraturo, phOtO~

wrtod. worm fwd mpvlnn <11-‘wdinq. autotonw of

limbo oto on growth and aurvh\o.l of Juvonlla g¢1ggQ§_g
undo: controlled conditions. Bar.-:11 (1976) gave an
aooount oi Homarid and Pullnurld lltl nylon. mall
and Robb (1977) undo obaorvatlon on tho biology oi

nplny lobstor £¢9joo tron tho mcoaaz of aootllfldo
Ford (1977) dotomlnld tho offoct oi thozmul otllulat
on survival growth, moultlag and roproduotlvo condition

of tho Calltornla op!-Iv lobatot, £4. -4»
olorqo (1918) govt an illustration ofi Hongkong lobster
£¢ . mo oxyqnn consumption of 3. go uni
3.33553 were tound out by auoaa (1979) and concludod
that than la no important phyalologloal dlttnnnol
batman splay lobatlr and truo lobstlr. Gory: and
others (1979) rwlowod tho general biology, envlromont,
population biology and nanaqamnt: of tho fliahory oi

£o o Grey (1979) oatlnatod 1:-ho also at first
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63?. 5/4, .» §¢?(/-(52%5A 12 A
maturity ot bflflgg using the nooadary sexual
oharaotiran Pollock (1979) oonductld studios to

taunt-.:l.£y tho major ouvztzomnntal. factors ranponaiblo

tor linitllnq growth rats and distribution ot j¢},|L%

Bnrry and male (1.980) cstimatod production

and ooaanptd-on not 02 toad in a population of 3.3553;
of!  llatal coaat. Kanoituk (1980) mafia a tlvtnw oi
thl tooloqy ot adult and  Palimltldnh ‘tho
nvnilabla data on identity, distribution, 11¢: history,
population dynamics, oxploitation, production nanaqamnt

and artificial culture of bgggg morgn, have been
ravlownd by Philip! Q3 $141980). Philipa, Cobb and
moron (1980) rcviownd tho gnu-Q1 biologylcigbatorn.
1% (1980) propoatd that spiny lobster culture in an
alternative  tho natural stock aanossnnnt. woqory
and Labinakg (1981) avaluaud eggs, aplmatophoran and
ovlqltoua atoll as 3 oxtornal. indicators oi rlproductivo
maturity of gnflflg tron Florida Kayo. Joll (1982)
exanimd the torcqut-. avaouation oi four foods by g-g1gg_
by aerial alouqhtlr t.lohn1q\na.~- Kanciz.-\.\k, I-ilnwklnd;

Philips and Armand (1982) govt" an lndcxld bibliography

oi spiny lobatara. Palilmridon. Brita 55 3,0883)
obalrvld tho tecdlng tutu and its affect on growth of
juvcailt gggggv Brown and caputi (19 83) oonducttfl
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ntudlna to ucqrtalu whathnr the capture and nlouu
nxporuncc at undcralaod g.g1ag by tiahnrman caunld
uort.all1:7¢ Gian and llaclnnald (1983) detumtnnd the

malt stages at thl Hawaiian labour Q. .
the agn at first maturity at 3-g,},g,% ma iound nut
by llnrln (1983). Phlllps (1983) obsarved ulgratlen at
pr.-0 adult £.g@ by taqqlnq nxpnrlmonta. ‘the longlvlty,
npcoauctlva condition and growth of g,ggg__ mu nzudlud
by Philips gg Q-(1983) by roaring them in the laboratory
tor 13 years. Tupi: am! Lnvln (1983) found that

2- Afiiflfl 1"-‘°"91? "'9" "W "I"-'-'**1= §-lilifil
ova: § . noon and Mac rarlanl (1984) ntudlod
tho migration 0! £ la Papua New Gtma. Annala
Bycrott (1985) autlmahld tha grOwth rato of juvollln
g.;g;;_q_g after puerulua alttlement. Faust and auburn
(1985) conductad cnpnrlnanta no determine the moehaniamn

oi aqqriqntlon by g. . manna (1965) mum um:
prnclatien an released bu-rind splay lobster lg“;
|_ by larql curnlvorll aueh as %g
was vary hlqlu A ravialon at the tamlly S‘-nyllaridan was
dual by Holthula (1985). Jams and I-nlrrnklnd (1985)

nuasurbd uh: nnlqratlon of early banthlc. 3. 5% tron
dlflonnt types of algal clamps to assess tho rnlatlvn
lapel-"tannin at food and uhnltcr. Growth, laouli: troqunncy,
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nonltlnq mason oi g.%;_gg; warn estimated by Ilokoy
(1986) by sagging the lobstua in shown:-1: Iailanol oi now

znannd. ‘mo rcoruimint of  3; ; in Hay
Zululand mooth (1986) studied. Brown & Capufl. (1986)

opioid that oonurvatton ot raoruiunant 0! gggg can
bu obtalmd by improving survival and growth ot undo:
stood lobatlr oaptutao and roan:-nod by the flahoraan.
flu! relationship bflallm juvunila abundaaol and roouritnont

in £¢gQg, fishery was stadium by Cuputl. and Brown (1986)
mrqory & Labinaky (1966) ltudtld the movement oi £1-_g§_@g

in south Florida. Hunt & Lyons (1986) detirminod the

hetero afinoting tho growth and maturation ot 3-55$;
in Florida Keys. I-no Donald (1986) fiound that settlement

oi! pun.-ulna of g. occur:-ad irregularly 1-Jurouqhout
the you‘, while studying tho rooruimnnt of it in Hawaii.
morn.»-lam and noon uses) ‘mama em mp:-mucuvn
biolog oi 3.355353 Lu tho gulf oi Papua How Mum»
mo aooloqy and inurasploiflio variations in the spin
10mm: £. wu atudlld by Marcie (mes) tron
Brazil. Slttlanant ot gqggg pmruli in south Florida,
nun (19%) cvaluatod. mo flahary and biology oi 15$;
gown: reviewed by Pollock (1986). Richard and ma
(1986) rupottnd the occur:-anus of _ ugmgg
tron Houston Islands. ‘mamas 8| mm (1986) atndild tho

population uooloqy and fishery potential oi g.
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tan! Marshal Islands.

lmng Indian authors, Balambraunynn
saayananyanu and audamndan (1969) 98“ M wwflflfl
0! tho ozpuriannto conductor! to: the introduction oi

0 mu timing qua.’ lo: tho rook Iobaur; Bnlasubramanyan
(1961) oonduoud a action oi touts to  the working
at tho lobaur fishing gar, tho boom: ant gill not,
in the south wast coast oi India. mapqar and
naahnukh (1961) reported g. 355% in Bombay waters
and gave a note on the systematics oi Bombay lobatara.
A dotaflnd Indy cl tho lobntnr fishery or tho south
was coast of India wall lulu by Miyamoto and mu1t£(1961)

satynoarayan (1961) raponod 3. gflflo tron the
inlhorl watlra oi Karol; coast of! Quilom Chapqar G

Doahmukh (1964) recon-ad 2. jig; £»,o,%§.
Iombaywatora. Donlnukh
(1964) oltimatld the ezpinoio associates oi! g.
and dltoribod tho interrelationships between tha epiaoa
and tho host. Glorqe (1968) studied the biology and
fiiahilj of 3. £3 along tho south woo!-: coast of India.
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£0 a rare spiny lobotnr was roportld tron
tho KI!-‘Ill! coast 08! Gallant by marge and morgO(1965)

Kuricn (IQGS) imparted the ponaibillty of timlry £0:
gggg i; oil Rural: coast. A data!-lad account.
0! the unusually, biolow and flair:-y of Q. mg;
gagfla tram the 81'-.Pau1 all! Anntltdu Inland: in the
aouthlrn Indian ocean was qlvan by Silas (1965) .

Bdaauuranntyln (1967) gun an amount at thi upiuy
lobntara 02 India and their flaunt?» Sayllarm labatar
§.gg§g§_, flfli, (flolthutl) lllll ,§-lg; (Alcuck and Anderson)
worn rnportid from than Arabian ma by Giorgi (1967). I-it
(1967) gut a dotailcd amount of the Indian spiny Ihbatit
£1» ¢ morqu and Rm (1967) Qbtainld om npecinna
at £.}3@gg ct! Mutta in the 8.wus't coast: of India.
Fraud and ‘rapt (1967) obtainnd 6 nistoa of 33,33;
(Bate) £1.-on ch: Laecndiw and one nlsto
of _§.$fl@ tron tht quit at liannar of! Mandapnm
Allouotrlc growth oi pnruopod 2 and 3 in g. ggg
g. and ggg; are ohnrvad by Adolph (1968).
Fraud and tlnpl (1968) inviatlqqtld in dltail thl
distribution 0! Paliuuria and 8¢Y11ar:I.d lobster in
Indian mars. Balaaubnnanyan nportad (1969) thl
oecurtanci of g 1n thl Oochin back water»
Mohamed and thorqa (1911) eonducud tagging axperimanta

to study thn aovamont and growth ot g,Q*, Rae and
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hthirwl (1971) obanrvnd tho warms ofi
in thl Qltulrlnc waters of Oochin. nu growth of 2-)
in captivity in nlatlea to uoulttnq was amaiud by menu
(1973): Q01-‘W (1913) man a detailed lnvenzlqatlca on
thl lcbstlr fishery ramurcmn 0! India. Kathlrvnl (1973)
vorkud on tn: growth .02 § in captivity and
nbou-wad aha rcpnarctlon at right manual Zlaqlllu and
tho afloat oi nqnnaration on growth. Hat: 5 51- (1973)
=-w-“M 2» wlzehnw 2-mmmw 2-aa$.mLm In =11
aouth aunt coast in thn gal! 02 Marmot and tbs lobster
11610:); around I-landapnn. the aonnetcial pounuial of aha

fillp on labour 5.)}; was lnvostigatud by Ran and
morql (1973); Kaflzirvul (1975) fiouad punrult o£g.@$_
in Oochia back mm: and oburwd thlir natalorphoais to
pout pulrulua. ‘ml distribution paturn oi 891117 lobster:
oi India contzibntlé to thl flahlry was tudiid in 608011
by wzmxmar and Dania). (1900). mo  at pucmn
at g, was ruporud by ‘moan (1975) from an
natuarlul nature at Goa. drtljavnllahhan am! Davaraj (1978)

worn able to culhct pmruli 0! g.»ppJ.g_pn¢qu! iron Madras
Coast. From Lakahadwnp Hciyqppnn am Kaflurnl (1978)

flwrflld £-%ma~:.-=31 M £-.!mm- K‘-wmliww :2 al
(1980) tiltld juvln:l.1n¢ oi g. of carapwe length I-21
Ill misc in tn: laborat-y mllnctud £1-on mu vizhinjan Bay.
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lair and uthara (1981) atudlnd chm growth and noultlng

°1 2-k@£!fl. 2-2£&.@ 4"“ 2- *" °*P“'1*Y
Hm thl llakinada Bay L-all-tha dad (1982) nporfld thi
econ:-runes at punrulua, juveniles and malts of £-$3,
and ,3.» dnmuqhun and Kath.trw1(1983) can
an aocuunt oi the lobster roaourcaa and cuituro potntlul
in thn Andaman: and Nicobar Islands. Radhakrishnan and

vijaydcmmaz-an (1984);) fiound that bilateral ablation oi
Iylctclh acnalaratnd fin noultinq tmquanoy and walnut

gain in juvonila, maturing and uncured 3.5%}. Induced
qunadal growth in union and hulls oi £43? was
uportnd by Radhakriahnan and vijnyakuunran (1984 b)
by oyontalk ablation. vtjayakunwan and Radhnkriahnan
(1984) eouductld nxplzlannta on uyaatsllk ablation on

gig; and tound that this induced hyparphaqia and
food consumption wan Lara:-named 50-75%  at low finding

rate also comm:Ltion> ctfletnacy was maximum. Kala
(1.986) aatilmud the lcthal Oam,-pa lovala, um to death,

total Oaqqlm manned and nutaholic rataa at g,
at cuttarant atturlud tmnpu.-atura and mqvgwn partial
praaauna.

2.  \~>. ‘ * ‘H 12 *)).'.; .--.‘£1j~\ in" *4) -s)*~<»

8aiaho' and Hakahara (1960) smeaadod in raining

*1" Phfl-1°I=>== "1! Emu flliflvfl 2- L2) W“
tho 4th stag: in glass jars. Gnorga (1962) prapund aotla
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on in 1nvu¢t19at1on on the phyllopula at £1.
vpto 90 day:  (1962) lam larva at 2,11

\'-"‘ .

hatched in the Ilabflratory and than undorulmt acdynll
10 tiara during an parted. saiaha (1962) got than
at-aqua at g, mama Ln t-.110 laboratory. mom
can Nanak: (1963) obtained 7 mm; at phylloaann at

gqigggmg by raring tron the 1:: stage hatchud la the
labonuory. A eampm.-at1w study wan uadl by Balaho (1963)

on the that phylloaona at spiny labstar of gnu» 393553;.
Iaoul (1965) £0)-um! out aha nrlat-.1011 of amount of food tnklm

to tha annuity at aloe of toad in Phylloaama of g._1 .
Inn til Yucatan strain Bins (1965) obtained 17 aplcimonn
at prnaauplieaoma stag: at £,__a_1;m__. mum and others

(1966) were able to rain phylloanma at ;.gg@ and
§. nollacud from plankton to fine raptam
larval and than mechanism at |nat~.%pi\oul.a danertbnd. Emu
thl aoaat at 6a11£om:l.a Juhnaon mu Knight (1966) collected

tan Itaqua oi! phylloauma at g._.1_-_g§§gg»  (1966)
gave 0 twist aceonme of tho phylloaoma stages and thl

duration of larval 11101 03 _lf¢4_!l._!-lg, £.
!' 3' 1-Qflfli Z'£IEBi “*5 Z" 5'
(1986) midi a dntdlad study oi thn phylloaona larva:
1n eolnlatton with aclanographtc audition that aorrounda
than. 81:: (1966) dnacribod larvae cf Palinurid and
3°Y11lr1d lobat-Bra. HI (1966) aollectnd 8 stays of the
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vhrl-1=I°I¢ "1  £5511; ‘M 1’1°='1¢' "4
‘mcntan straits. ‘rho lat phylloomn oi §.
Qlllllld by Ill! (1966) hatahld in the laboratory. Butane
(1961) Qtudild the 0:01.097, Hit history md habitat
at phyllonoun lawn and compu-Qd tho natxural ad culturaa
larval. acnrratt and Raine (1967) obaarwnd that newly
hatchld lobstlr 112710 avoided 1011 lallnity, Iron Q1!
Hawaiian Archipnlaqo Johnaon (1968) obtainad phynoma

oi g ,1» and unldcntitied larva
oi other Ralinurid specials. no myllmnphioa Lorna nun
mllncted by Johnson fires tho uawaiian Islands and south
China Illa. Provuazano (1968) puhliahnd a papa: on til
eaqanrianata on thl lobe:-usury roaring at lobatlr lat-‘V10
raviawtnq tha zany culture nxprinantaa and gum auggootp
Lona £0: further rearing works. A ¢ant scyllarid
phynoaona waa rnmrdad tron ml czzmribe can by “chart-won

H.968). Inqlo and illmil (1968) mvl an aueountof the
hloleqiell uunaidaratlan on spiny lobatar cu1t1.1ra¢
C.h.ttt1nborough and Thoma: (1969) workod on  0611091
of an larval of mhuatralilm may £1511 and other
Pal-inmtld larva: tram em cantata Indian ocean. from
thc msturn Atlantic nobnrtaon (1969) énllactod 10 ataqll

oi £33 tron thfl Pl-ulkmn. Johnson (1970)
gun an ammo-ant of the phylloaona of gonna g1},],£$g_g_3
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and dalcrlbld §-$93 colloctld tron Cube sun Luau,
Baja 61:11:01-nla. Emu the Hawaiian Islands and adjacent
alas Juhnaon (1971 a) flolllmted 8 atsqia of thi larva

°‘  I .§-HM% £E$2%1ll l
militia! mmm: "*¢m.i=!=.<.*.22 $1» Mm" (1911 1')
It-udind  dilttibmzion of Pnlinurtd and scyllarid lobster
lavas in the south China ace. Iron the neighbouring unto:
at Japan Muranao (1971) obtaimd 5 fume oi Palinurld

phylloaama. boxcar (1972) reared tho phylloaona oz g.
_g3;£ upto the 6th stage in 114 mya. alts (1972)
(1972) Jtudicd the behaviour at nllwly hatchnd phy11Ol@l

of g.1ga§_E_gg@;; in dlfluram light inunsity. Ht (1972)
worked mat the fiactors aitoutlng tn! dlstrlbutlcn or rock
lobsur larvaa with mterlnco to variability 0! Plankton
nit atohaa. Uchida and Beta: (1973) obtalmd thl lit
ptayllowm at Q tron horrind filllllc lutehld in
the 1abo:uzory.v A an tailed ducrlption at Pulimrld and
scyllarld lobstlr larvae oi? thn Natal coast was damn by
Inn: (1974) .1 chittlaboroum (1914) reared g,],gg_fl,mn
ggg tron pulrulus to ndulthood and latar (1974) Inch
n review of pmaplets for maxing.-% ma auawazd Gritt

¢: phylloaanna occurring along the coast oi aaaura uuplcnl
pacific ocdan was studied by Jehnann (1974) .~ Lunar (1974)
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taunt‘-18106 mu pcltnurid and lflyllarld lobutlr larvae
£1.-on Bnuaoalana waters. A mnpuriaon oz growth and

tnnpnrauura win-mun oz lune of £5
and  was and! by Gmtiydd and others (1975).
Juhnann (1975) eollcctad pmrulua or fig
Ind Evlblcnl primnpa {roll thl watlr of tab! Blstntn
#:2091011 pwiflc. Johnson and Knidit (1975) obulnlcl
lat phylloaona oi @133” 3&5; by laboratozf
hatfiiinq. A staph Lnngponslvc nodular ayatln £0:
rumq jvivonill 1<m1.-.u-¢ was ducribnd by Lung (1915).
Philip! (1975) dalcrihud a lltizhod of illuminating
collect-.o:a aonmnd of aruticial named and £1014
nxpirinantn with than ta eons“ Eh!  Philips
and nine: (1975) labricatsnd a mt capable at catching
thu larval ntaqla of g,],ggg§§.|. In closed cyst!!!
aquaria snrflinq and Ford (1975) oulturod punmlus

at g¢ throuqz juvunlll stage at constant
uapczazuro of 22 - ae°c. anvil (1.976) obaarvld pent
pwlrulua at gqgaggl warn aqqrlnntvu in their conmetl
with Inch oumu: competing for 1!.m-ttnd apwa and bod
and can warn able to produel sounds. Cthittlubemuqh

(1976) auncudld in banding £. g:_y_mg_ in thi
aqua:-1a. it (1976) ompnrod the qmweh of juvanill
l 3%! in the wild and thou! raarnd in thl
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lnbuzauory undo: optimal aoadiuom» A pairnd ample:
mrarzam and Runs: 19??) was zoruiuxaua to name
thn ahmdancn and nruau diotrihwr-9.0:: 0: curly and

lat: phylloaona larva at 1; $1 Philip
33 flu (1977) tmltund juvenile 0! £»}g@a1 flfl
1n_ uh! lab-0:2-at'.oAry. Rita (1977) dlaerihad the lat

nhrllawm Iwr M 3-fl% .5» @3911 #14 év-flaflau
obtained in ml ldaonmry and 3% oolloetcd tram
thl plmlcton. Dunn and others (1978) atudisd can
Mntttbutton and abmdancl at 1-._Efl;¢1n tho garnlbncn
and lnhnllaa. rm: thn South China aaa Johnson (1978)

cflllwttd 4 phylloaalu oi @fl% spncicm Phyllclflllc
at & an auccunltully reared by Imus (1973) £1-"OI
blrtlld llflllll hatmld in thl laboratory. Mil rulattoaamp
hum-scan thn punrulun altdwa and the natural alttlmlut

was dctlzlplnad by Philips and Hall. (1978). The analogy
at thl lat! 0130! 1?'hY3-loauna and pulrulun of 3.}?
3%; wan lmonttqatod by Philips, Rims: and Raid (1878)
ans (1978) dam:-than em attach ‘oz temperature on south
at Q11]. tuck lehatnra in the llbflfflfibl-‘Ya mmtn, mmnr
nnfi Philips (1979) pmantld an llluutzraud  £0:
tdmt-dilation at phylloaoun staqla at §;.,_g@‘ Johnson
(1979) éucrihnd 5 dlvblopnuntal mama 0! a @133
phyllooola with am.-lend tulaam mo distribution and

diapnrnl at um phyllownaa of 3 in flu Smith
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Imam Italian Oman an nudtlfl by Imtltpn uni
abuts-£1919). Mun: and rmlinl (1979) nah a
lnnuuqnttcn on flu diurnal  an finial
dllttlhstlml 0! flayuoull at £q?- alvmra (1989)
npoctld I» pmjlat mar alntmltun at g¢
ml pojun coaxial: tun pane; eulizurl cl indtvmuulo
Inn than mxzual mu and  at Lu-wan by an-maria
Inn tho duh nus» and  (1900) Ida azufitn
Glthl Qmlfiwhllfil  laxv-an 01 splay
lohaars. alum: (SON) amdud ma spatial am unporol

Mn-rtbution at “:11 than Lanna of gag mu
clrculnuunetfln mulhoanamtndtaaomanandtht
phyllanna an nulmlun In-val IMO at £¢,Q$,,uu
@104 by 3111190 M90134»  and 01:11:: (1801)
nomad an flu dinrthuttoa am lbumlannn oi.‘ lat-I larval

luau at $01110:-la lobar: inn mu swath quanta Indian
flfllll and can 0 by  Mnnuiiauon 0! first
phynoaonn sum: cl wan: Panama:-mm scyllartdan and

gunman. Azkznaon 3,5 1- (UM) mmcribod an tn:-vol
dvnlomiat cl _§¢l1§,§_9tIngg ¢hhl1nId by hatching
as can inhuman and anaemia firm planhwn @101;
Inn thl Garrflnln an Batu‘! (19%) obtatnld tun
mrnoanna oi 33»? nag: 8  16 and
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the larval groups within thi gums. Baa: (1983)
eondwtld a study in order to find out uha narpholoqial
variations at 1.351“ larva and at-air distribution
in tin aaatnrn Pacific oi! coat: Rica. caiinaky and Lyons
(1983) studied the ndmmlnq bahaviour oi pzacrulfl. of 3.3g;
at llcndionill Bay, @.'lnOdl¢ mu abtmflanei 0:! flayllonnl
and out-mr cmataman macs.-ozaoplamwon in the amino: waters

at add“: wasélomd out by Ilcwllliam and £11119: (1983)
nbnoex ma Gooaaa uses) carried out a work ea ueahunn
um mttainity the wharaaboutn 02 lam ataqll phylloaona,
ma ape; dictribution um. larrat and ntherl (nan
mllnotld nacmaooplanktnn containing several. ditfnraat

npociea oi acyllurtd. including 3 and described
4 Lu.-val aaaqln. nacniamid (19$)1nwat1gatId flu dial
tiling of hatching of larval! 0! g. in til labnrntory
and la am fluid. M1110: (1985) obtained a nu phyllosoan

at 5.3;“; Halfiuin. Philips (1986) ravicwnd the Larval.
dtnttibutton dynmtua at spiny labstnra, Thu pllagic phall
at aplny Laban: devilnimlnh was raviewad by Philips and
llcvdlllll (1986) vmn thn gulf of Carpentaria Philip: in
llclfllllan (1996) colloctnl phyllolbma and niaboauawn 0!

Enggg £_§@,¢ ‘ml ntnntion and mcrufitsnent 0!
fl\y11o%a oi caliturmta spin‘ Iobatlr E. was
ttviiwld by Prinqll (1986) ¢
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Anoaq author: in India Alilmnhi (1948) no the
tint to oburva tho mtzanoumrla at lam phyllcaaln larva.
Fraud and rm?! (1957) rtporud tun phylloaau oi llmdaplm
Pruad ané Tflpl (1989) obtalnfid fin lit phylloaulla 0!
,5-‘£55 I-Q$)hawma Ln mu laburatory. Pralad and

rnpl (1959) caolhctnd Palinurid and scyllarid phylloamll
0123 thl Llflfladlvl nu. ‘R101 (1951 G) mllcctld phyllololn
at aeyllartd lobster tron the Arabian mu. P2.-aaad and
‘rapt (1.061 1:) doocribod Mm nnwly hatdzed phylloannn oi

3.331% in who laboratory. A preliminary rape:-1: of
thn phylloaona oi 1.-.2: Indian can colloatnd by the Dunn
axpodltlon was qlvan by Fraud and magi (1965). Badnukh
(1966) aha:-vcd that notmarphosin of puerulua at
g-33% imam the Bombay cont. Prasad and mnapi
(1968) described the lat phyllaaona 0! g_.g_:e_£nj,- flu lat
phyllonla of £.ia hatahad in the laboratory val
obtniund by I-lohalnld, nao and aaaeelun (1911), man!-1:011

and money (1973) mm abla to ma: §q larval
lfl hat’-uhld Ln thl laboratory to tht 6th stage. hmpi (1913)
gen an account of thn phylloaona larvm of thin Indian
Oman. nut: aad nuvzlndramth (1975) vaporized um countr

auca at punmli. oi g. firm flu Bay oi Bangui.
and qavt thl diaqlwlltia character am key to aha known
ho Indawunt pacific Punruli of Qgfljgg apncian.
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‘mu phylloauu Larva unheated by the International
Indian Qcaaa Bxplldition was dcncrlbod by lat and
moron (1975). Raficktlnhnan (1911) succcudnd in

roaring and brooding ‘Egg; in thl laboratory
undo: controlled conditions.

A dctnilad account oi thn phylloaena
unlllatud by tin Dana axpndltzlon wan given by Pram,
‘rapt and 600:9 M98031» snraau (1985) reported
Palinurld and svyllarid phyllouonn colloctnd nun
tho Andra mo-at during a email! nan by tho aaaatch
Vanni. s1d.pjmk.
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flu study involved an upon at mutation
at Ililtilll tron flu an in ddltion In mltnn at
phyuaaann larval muqn, which in turn nqulrod
culturn at Lin hid mountain‘ flu apnea: allocated
£0: tracing thl larval 1110 hlltury through laborntety
havmflag and turthir tilttllq 0!  ltaqun hing
g$|,“~_g ig thl collection at 11w nomad
cpmhllan at the apnea: with hut @1109 La eras:
ta bl in tun 110 condition, was tan print auxin
to be cnlheua. re: this an area when um spoons
omu: in lanai auburn all also with mu.-by laboratory
tantalum tor roaring tn! animals was dalolutlly
unseat-1:1. ml south out mu: oi India supports 1
good 21610:; £0: tho upoeiu and 11w harried npminnnn
at aha spells could In aolllcud in lax.-qt numbers iron
thin nylon ad thi rnieurln ncanmh cunts: at emu-:1
llartnl rldarinn manta: Iantitutl bu cmuillnnt
taciuuu to: raring the larva and live fined culture.
‘momma tho axprlmnta an conducted in 1:211:
labaruuory and 11% hurried npaclanna warn eoltloctld
fire! Kaynlpattlaun, a tinhlnq villaqn 35 In south at
Tclttaorln-%
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1.;--‘-““ * **‘ *%
only vary tum and tally nun horrid

nplatunu an nllctnd and enllncud tmn alts and
truuwrtod in tuba matching an anti: by Juan» Ia
the laboratory may win tnantozad to zibnquan
brood  run-lag tanks at 1 team nth: capacity
ceatalainq alum an nun ml salinity,  tlnplraturo
etc an maintained at hula clan to than at the
inches: vault. nnpundinq on uh! maturity @121» at
tin hurry, flu oqqn hatch cut in 20-25 Anya stun:
placlnq la btoodtflfldc rnarlaq tanks, flu 1-It stag!
9111110001: larva hatuhod out tron thl uqqa were
npnratnd am! placaé la mall batehla in mall qlall
roaring tanks ot 5 titre mu: capacity‘ unto: was
strand in new eantnimr. ‘ml all nzlty, pit, dinlolvld
onyqna ate: nnumd an than at tho natmml conditiem
hi larval unto round tron in any till Sth malt.
aw £004 nuppnna to  larva was unwitt
rul. an ammu1a_magmnp1:.1 1|: sum and to:
luau auqua £553 am: and 3:-d Lana: nmplil. was
Q3-'F'l'llo
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tunnel at untatla in ma autumn your
wn can at tan major amass of turn). mrtality, Quinta
111:0 wntmlin otartnd  an “chi body at  larvae
Ind ultllltily rtlnlflld in tht dllth 0%! tit llrvulu 05:0
thly attack tin la:-van unoa tiny chvlnlop aolonha all
ovc: tbs may ct am  nanny own thl momma: at
ch: tarva Lnmulh1.n mo antenna this tho an nu:
wan first iiltltcd throum 1 b1nl.o@.c¢1 filter: bud
oeaunuaq at mu usual am um charcoal. ‘min tlltcnd
nu: win flit-crud  35 llcrmll din baton
tzakzaq tar 6£§liIl@fl§l1 puryoaaa. mt qlttlnq rid 0!
hm cilia“: antibiotics win acid. atrlpwnycin
aulphaei mi many}. plmellla HI-II and tor traatiaq
@110 U8-fills31

‘I'M  nmzplil cmwtlt-uta um major £004
of the phylluanua latvau. ‘Rm  nazxplfl. tor tin
purpoaa was culcumd in the tcboramry.  in a
Branchtapod crmataaaa coamnly called Brim aturtnp and
toms the {nod mi many marina unimllfi that can he

mntund in tho laboratwry. This czaa proaumo dry cub:-you
or cyst-.e whim the aa11r»1t*.y of the ma z-ate: goes above

150 ppt or am flaw -again nan rflmstn viahl-2  a long
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plrtmh On ulnnnoa in nan»: the cysts hydmti am‘!
with in 34 hours tho oym: shall breaks and flu accumu
inq M89111 mun out‘

lamnl pnzlnlation of mg; is taunt! in alt
lulu: with about 100 pm salinity enwarda. than an
thztvo na.-1 will in nltunl nu watt: also. $3;
8-and an organic dug;-gtun and living as-quaint 111::

nlomneopm clean and hwu:-1:. @555 wows tron
nan»)-tun to adult in 2 manta ‘tiny an bl iattaatvuly
uflturcd Ildlt‘ ooatrollnd auditions. Bu optima
llllnity rmqi tar tbs blonall  ta S0 --1001io,
stocking should bu dam at the lat ataql incur altar
rlnmrlaq tron flu hatchiaq salvation. Rat! of stocking
dnpada on tun lood availability. 10, 000 nmplii/lltrl
to flu vnflaam stocking density. Iliad bran or thl
algal cultmn flora tam comma toad fa: &m|,g__cu1turu¢
At A total length at hm in two weeks  1:110
can bl harvested. Main thn alration ls cut at! ml tbl
oaqrqnn %iat:atLoa rlmpa down to 0 critical minimum,

1:110 $5; eamaatnvsll at the: watt: mm!-am and 1:-My
can ho easily scoops-cl out with a mt,~
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ilacugggulauplll temthn floodotthnlarvll
ezuntanlani auah an prawn; icblturn, and Grabs, §
cynt in umaua tron aural habitat or moaned an 0
@011.-aid redo. mu 35$; cysts £0: the prealnt study
wen eollactnd tan thl alt pm aria at Intleortn Ind
cllotronthu numupmy, euju-nu. flan cyst:
Inn cullncud, proaculd and 01:01:04. Ia: lonq mtaflol
the cyst: should be driod U011 and stand. Up to a tow
nouthl N-Ill this can ho ktpt. in clean ultra. Tho cysts
whit; put in an watt: with vigorous notation hatch into
naunlii udthln 24 hour:-, the lwaplfl. warn aapacatnd inn
tho unhlmhad cytts. flu positive Iuutoaatic behaviour
at tho nauplu. was nods an at few: aupuratlnq thou. nu:
turnlnq oft thn uration, by directing a bum 01 light
on tho transparent hatdzing contaiumr, tho lanai got
ucemulatad tawardl the light and than slyhoned 01!. ‘B10
£3 nlparatid in the abwva way airs supplied trash to
the phylloaoma luna

Othar food natllrtals given to tho phyll-00683
larvae warn jelly fiance,  adult and Ind). pilots
of gill: 0! 0411110 cyan:-. ma jolly flame ware collaetnd
is-our the more areas near the laburamry. Adults or aggg
obtainad by co11a¢t.1or.\ at moplankuon on board the mall.
:oaar<:h maul oz thn Research centrn tron the Harbour
area: at rui:1.c0r1a¢
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In 0:00: to amdy fin Quiet oi cnvlrannatll
punnura such u aniinizy,  tnpuauwn and
atnolvnd mqqun on malt-the an larval @0W'U'l|-I¢l'1-
mats wen maduud with Manna hvlls at an thl
about lllntleald fuflorn Intelna at larval! an mud
in Militant lawn} at tho 4 pll'GII'BIl'l and optimn
llvol Alunimth

BLAME!

'1‘!!! salinity at thl can watt: and £0: mo
napcrimat wan dutltnuald by Bah: titrai:-‘tun mthod.
tstriclclmd and Parson 1968). 10 ml afl the
its watt: was tltrattd against diva: nitrate lolutioa
with putt-aaaizn chromatin an indicator to ntasfiaxfiill
the lllwr nltratl wlnuom thin 10 ml of  watlr
ample was tiuratsa against the staudarfi sllvar uitntl
aclutlon in um um way. Cum wan umn to on an
naact. and paint colourattan in all til campus. fin
standard lea watt: no abtalmd Imus am Ocmuwqrnphy
Iaatltuna, oapanhagnn. Each alnpln was titratad turn
um: and who was mime Minn. Belinity oi thn aapll
an wan: nu calculated unlaq tho tomula,
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!Z.§._.-3. when
"1

V1 0 W11 at Min: nitrate ta: Ilka: 02 standard
Ila until’.

i In 34.99, salinity at standard no: want.
V; an Vblran oi aflvn: nitratt and £0: 10 on lllplo

SI; lib-I-'0

‘lhl infinity Q1600 in which tha axporlmontl
van Oflldmtld wlrll 26, 28¢ 30; 33¢ 34, 36 am! 30 ppt,
thl watt: at dllfllzlat saiiuitiaa um! ebudnud by =H.1u\:1.nq
with Irish water or adding cm-anon calm. me quantity
Q! anther (ct known aaunity) to be  £0: &t3.u1:.tou
vu calaulatud ullaq an equation.

M35 rod nlllnagx 1; 1000  _ mu 9“.
Known himer salinity of saawat-E:

thi quantity of sea watt: to bi mama 20:: nil"-1-nq up 1
litre 0! -=.-an dzairnd aalinity nawatar. flnlinity was
lcund out  $ll1nan§tur Q1810; Th! reading she-ma by
than oalincunnter was mama with the value obtsuinnd

by titration.

£
Iu: em nluuvanaat at the pi! oz ma locust-1:

a Manna pa nth: an and. llturn taking flu andiaqa
tin altar an first cdibraflfl with a pt! '7 hath:
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lolntinl‘ Quin dnpnldinq upon pldlc or alknlinn III
mu: a turflur adjuatnlat mm pi! 6 and fli 9 rcmlettvnly
no deal. ‘mi pl-I grades Illlct-id In: thl prulnt
oamurtnlata wan 6.1, 6.5, 7, 1.5, 8, 8.6 and 9.2. mam
with 98 D0100 ‘I was prlpcrld by nddlnq mttieinnt
quantity of  mlplml.-1.: mid. Mg!!!‘ pa was obulaud
by mixing mu an vats: aim mqmu mount at 5% India
hydroxide solution. pi 02 tho nu watt: at tam an oi
tho axporinnat varlcd tron 8. 1-I 8, 2..

hnpnraturc 01 flu aunts: nu ram:-and unlaq
nae’: high pttataioa rrnmauur. Dittortm amp»-‘mm;
llllfitld 808 study wit! 2S‘6¢27°C, 29°13, 31°C and 33%!
lhl nflllll  klupnrnturl at tin than at thn camnrinatfi
Ill 31“¢':¢ I-our tnnplraturo at 35°C and 27°C 110:0
mnltatld in an Alt aonflumcd men and 29°c anpu-as-.uu
obtniaul by leaping thn bnalun mntuninq tho larva
in 0003. watlr. 330$ tunpnrntzwl as Iaintainsd by hinting
Uh! nu: with inn:-non nun: ma the unporamn
nmalntnd ulfla Jwo mansion: and ruqula-<n'¢%i

‘Bil Mnlnlnd mugs: mutant 0! the scawat-at
was aourninod by using ml u-adnional mulch: nlthod-~



mo watt: capln was collncud in 12$ ml. conning
naqlat mun» om Ill at winner Iuluuon A anfl
can I1 of ninth: nluttoa I was cddcd inaudlatnly
altar allusion. Mu: putting the stoma: without
nntanqllaq any air bubblln thl bottle an Ihdun to
Maputo! the procinltutl unlfionly thmugh out thl
bottlo. Mu: um ppt was alttlnd 2 nl. sulphuric
acid was addnd to dtnlohn mu precipitate. 100 I1
at tho solution was tttratnd walnut Bedlam thiomlphazn
ao1m.!.on mung march as imimazomw ‘ms sodium
thicaulphnh nu atcndardluld using Potassium lodati
baton fixation with than nunpln an vatnr. mu
oxportnnnt was npnuri an qat aoncozdant Vilma
01 uolna myqun cement wu calculated using flu
lquattoa.

Volot thin lil x8::1000xR wh.10""o'z"'i 1.326  ' ' ""
la - Ioruality of thiomlphau

R I 1,01, a eorrl-atlon tam:
1.629: thn vllmt at Oaqqcn in nilllwan

aunts: with ditiuront lawns at diaaolvnd
'0:|(yq0a filklll for flu cxpnzinnnt was 2.5, 3, 3.5 an!
401/litre. '11::-an an:-ea 1.011010 oi diaaolvld mzyqna
won obtained by panning autficionu mtrnqcn qu
through aha uawntnr-.;
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Thin toms tho onoond typo oi Iatlrlnl.
oollootnd to: the shady Lnwlviaq oolloctton oi
phylloaono Larval Iron tho wild nail: plankton
ooileotioap Bl! larval QSPIUI an:-0 mllootld during
IOII of cm naloardm oration oonfluoivld lay thl Ilnhny
and Oooaoapby Roolaroh “mall. oi §fl, ‘Eh!
wan; has baa aoqulroa by tho nopartmnt of Donna
Dlvllopulat. wvt. oi India. and the nnaaqnnnt oi
scientific pzoqtanlun oi the null. has boon entrusted
to Q1331 on halal! oi the Indian Council of Agricultural
monarch. ma 1: a multidiactplinary rematch wool!
tally oquippod with modern oqulpnouu fior £:l.al-wry,
oommography and namomloacd to mum. flan ilhlll
nouns is Iquippod with a Radio station, var Radio
telophom Radar, Radio dimcuion uncle:-, 03:0 coupon.
Autopilot, B09910: spud boy, who sounder, wnathn‘
ohart, fiauohniln ruooroar, aatlllita navigation and
aatilltto wmuniuation. Tho lulu phyaioahdwniool
and Biological labomtori as are ntabltahld in out
oonnoa laboratory. than are moeonatrie auto anolyur
to: nluonnont oi auu-isntn apactzophotonumr £0:
mam:-cunt oi outrun: chlorophyll a.o.p1unmu,
wlotmiluronatlr tor lnaaurilmnt oi ohlorophyl;



45

flunk: la: titration. llazobulanuou I
£0: quantaulurn manning light qaama um Ln flu
lahezaterju All tho 1.0012090 analytic tall yhel in
the carbon 16 labornwry. mu-0 in an Aaoustia
Bntnclut rwllo nattrolnqicll low, flu EDP ayatll
with 6 dual: top compacts. Aqunria cools and null
dittlnnal hcntuua and-1 as dark Irwin nlocuu
Gldamaal am! nlchanicd uoaidicpl tar Ilrflcl N
all Lnnrunlatn ad ocmzpmutn an I-llfl pmvldud la
tn thl nasal. In ulnll llnqth 0! ma ‘H5801 to
71.50 mm. Bud nzwc in 1140 tum!» Bil 0|-‘flu
tonnage in 2661 toms: and 860 up.

‘mo Bongo 60 plankton net consisting of tau
69 an dtanotar rings and alt cones was mild; tor thl
zobplcnktoa aellnutiom 1110 at mm: at 250 m
lnngth attuned flu tho rings an aem-mltné by a yum.
‘ml Bongo ant was opwraud by wring nttachld tn tin
111:0 tron fin spatial plankton winch. 181110 waning
fin yak! bar with ma nuts swing in a aluw nonmetal
M thni rep ané taka a horizontal posltian.» A hydro
dyaaaiunlly ahapd can iron clap:-eaaor vmtwxing 30 Kg

10 aflwhld M thl slain which holpu to map the
aqatlibxin of mo at during haw. ‘Bil llama 0! flu
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ant an at nylon natural oi 01.33 an square Ilia
M than urnmhrldloaconalctldtoflu rtnqnthoa
la no obstruction ta nu:-tlow luau aha man. A
flounau: 1| mounted cnatrmlly at thl mouth oi can at
tho anal. flu moplankmn tows are oi tho continuous
obllqm typl, Baht dlpth 08 flu  was 100 1.
ml whitetail:  worn ausrtad out tram ma Va8ll1'l
moplmktoa mllectiona at ma cnmlna during 19%»
Faun 12 manna: ditturuat stag" oi phylloaama larva:
=1 =*=' 11"’-=1 21- 2- 2- awn»
2.~ ¢ 3- @"¢.?.~ mmmfl"
anllnatnd, nouns 1-equaling czrulaoq,  Bo;
position use an glvin in tun znlovant mama.
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Atmupn so culturc phylloama larva eennnncnd
as curly u 1911 mu uxpnrtlnuu to nu flu larva 0!
i@; nnmmwud1amMhmm may
tnvunttqntnrn aunclodnd in huwchlaa pullmrld lqqs in
thl laboratory, but £11106 to Rap tin larva £01‘ suffici
ontly 101:9 tin to nu: thn phyllolnna tht0\m¢\ all thn
magic up £0 thl pnlrulun 30$; Dttflclltlul Igmquntllrld
in tun laboratory mlturl at thi phylloama ludtuau the
lack at cdoquau lntownatloa about tin larval. zlquirnuntl.
mu nutritional ruquinmn-at at flu larvae is the non
Into: in mat: raring and very 11:1:-10 10. knew:
chum: ml natural flood at ml larva, although salt authors
nporud tho ghyllonona nun attaduld to hydmsoan and

ncyphonom madman (nwjina 1963,  H63, ihnnkinn
3; Q, 1976). flu lad: 0! avnzlabll studios on tracing
thl oolphtl infill hilterr at any Indian Inlay Laban:
has pmmphld W tutu up this pmjtct an labezazcry hntehtnq
at uqqa and turtrnr nu-lag at lune 0! tha mot
spacial In! thin, raglan, nally,  
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t-in bu-rind iebat-Ira than tin lioid III
broumt In thl iabonuozy tor the tint Izqnzillnt ea
can Auqun: 19-I4 and hum in aioaa an anion an e-input
llnqth at the animal was ‘I0 Q and it wniql-and 406 am
mu watt: knpt an-mud, was oi salinity 35 --» 36 apt, pa
9.1 ---» 8.3.  flat: in the nomiaq and 30's
at tbs noon ad diuolvud ezqqua 4 --- 4.2 mi/iitzn ‘ml
bcrriod tannin was tad with clan Qua, tiah and odibln
avail: nut daily cum. ‘mt unto: was amagnd with trash
chin Ill  nurydny takiaq prieuaflom to tap thl
umrirnuantd. parallax: with in ma tango mat-inund
On 261:-h thi cqqa hatdnd out. thin plriod at hatdninq
varying in tartan: axpozinnu dnpunding on tin dnvllopnntal.
-at-aqn oi mu Oqqlu Hatching omurrcé mostly during night
and am in-no worn tranatorrad to gins humor: oi 5
Linn capacity putting 10 nfllrn in Qach bldun an
nun nlinity,  tnuporatum and diunivnd mqgpg an
than into whiuh tlu larva-Q hltmed out whore maintained
in tho bnlura» "etc: in mu larval roaring boalurn no
dnuwd nvuyday with train tiltlnd an water. lhl waur
an 1:091: anaa and findsiy hatchnd 5% Illfllll-1-l_ an
auppiind as toad mt thn larva»-L

Ihl hurried lllllll ham tor Qua Pill-‘PO80 0!
hudzing oi cqqa were not disturb“ an tar an poaoibin
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Manta! mount uhlatrn lcbsturwalbrauqhttotho
lahantu-7 tun anion: at the harry was crawl rod .
(nan 1 )

33
flu: ‘ml unraqn sin (diulilflcl tun nqq ma “Hp,
an ulnar or tn: ow gradually chanqnd Emu orange rm
to bran and hrovailh black during tho mars at develop
nonu. ml eggs measured nth: 17 days oi dcvnlopuunt in
the tanks yawn an anrnqi nla at 62$/M, one: dull 11:0
in tenchld flu lqqa hlqla. ta  out.
$5 2 an chap: at GM egg was aphlricnl tlunouqhow:
:1-an lacubatinn pa.-:l.0d. (Plain 2 A a B)

L: ‘ma avarnql fecundity at g. datlrnlnad
by counting  nqqa in a known canat-ant  at 099
an tron 4 ,hI::-Lad 3. $5; in can length tang: at
$0 ---70 an carapaon length was 21,40,000,

I-latching at aqqa in um laborawry nu ropqntnd
award than Guaplata hatdainq 0! all thl eggs in flu
bony tow: plan in a madman at tun clays. It was hm!
that larval lutdud out inn fill bnrnua finale bmudat
fill  laburatary tn an adwaaad ltaqn at dlvuloplat
at tho cg-gs (10, aqqa hatetnd with in 2 0: 3 day: nth:
lumping in flu laboratory tanks) did mt nu:-viva 00:0
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than 15 days; Lu.-vac hatchld inn hlrrind $131103
kept in the laboratory tanks £0: 20 Y-» 25 days survival
tutu: and urn din I08! man 50--60 lays»

Alli: hatching thl Inthlt labour was ltldiatnly
aparatad. In cw loan was hum and almost-. an ma nqql
hatc:l'nd out. On an occasion can spawned nun aqua
aroéuend uqa alto: n £01: day: wifizmm any muting an
rnportad by Uduldn in BM’-In (1973) - Bmnvex: than nqqa

warn not tound élvllnplllq and mitt: 1 tn: days Q10 tin-I10
ahld all tho lqqm

livery oceanic: whoa tho hatching was oharvld
in the early morning it was notlcnd that t-ha larvae jun:
hntchllci from flw ugqa ware an llttln d1.££a:.-eat. tron thl
lat phylloama. me larvae warn uni ham shining. nu
appomiaqea oi um larva an mum in a toldld condition
as  by Fraud 8:  (1959) in £1»
(II - This suns no bu em sum daacribad by
nun authors aa aaupliuaunq, Pnaaup1.1.anoma or ;;raphy11o
Inna (Plats 3 ). Hanover, it wan obnwod thin foul
lntid far 5-6 buura and hlclnl 0 Ilwllcluna 101:. stag!
Ilthnut aw moulting. Mlpurlntly flats dons mt nllll
to bl a saparato ataga,



Plain 3: flauplloaona at g.§&_
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ms in phynonana at 1-. in mainly £04
on ggg nmpui. Mortality at an at tho Luna no
Ohanrvcd tram tho ind day canard: slur tznnttlrztaq to
thl bcaksn fin at aha  awn at Inn-slit:
was tan ant-sci: at ciltatun, 1110 ggg on an
rlsyllenma, has uuaun non aovllopod aolunhn all
ova: flu boa;-cttln lava nnialnqthutnntin and
ulttnatnly running la hath at the larva. %1a an
ovarucn to a attain can-ant with fin help at antlhtotlca,
Stmpizomycin mlplmte and Bonny} plnlczllltn. ml mra 0!
mach or this was <11:-aalvm in 100 :1 M euuatllld van:

and added to 125 lltzos oi raarinq Q0414!»  treating
with this antibiotics the suawam: wan tfltarld
a 38 microns stew. mar all thn larval culturl oxpuztllatl
I-lltltad ma water truatld with anflbiodaa val wild» Oflt
of me tour rearing exporimmti wan mach tin tmll a total
at 30 larvae taken in 25 bankers 70 -1- 1% lloultld to thl
Ind sham after 6--l days» 0! mall 70-75$ noulud ta thi
3:5 ltaqa after 10--12 days. fin the 6th lnatar 40-50! at
thl 3rd stage Ioultfld altar 9--11 days. Out at flats only
30-40% Ivrmltmd in the 41:1": st-2:138 altar 13---15 daym In

4145 days thl larva mnltad 4 tiara ‘lha fiourth ataql
larva warn hp: alive £0: more than 20 dun but non!
lnmlmd and all the larva! qrmhdly aua mat. It VII



Plat: 4| samnriulntal “@310: Phylloanna eulturh
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obvious that tho nun can at nortaltty was ma lack
O! a nultablc mo-1! maria alts: the Jrd stage. in
to 3:6 nuqn larva consumed ulwly hatch“! £$3 mupltl
01111.0 othl: tact-urn warn find an $3 ammlfl 3:-d or Rh
lunar. who ant-rlttvn nun at than £3 amplu. 1:
vary has mun compared to tho In nlupllhII

*1 (I'J.g., 1 a 8: b)

ma In at-aql larva: hat-dud nut was Antler to
that dosaribad by Brand and mam (1959) Barry (1.974)
Fraud, tramp: and Qoazql (1980) 

‘Pb! mtal length at thn larval was
1,2 -~ 1.6». Gxanm rod ooloumd cahrcmalaphoraa an:-I
present on thu mam}. augment of aha perwpodn and bail at
the lat. and 21:1 anunna as elemcrihed by Prasad & ramp}.
(1959) . “ma chruuantophores ware tound tn disappear on

preservation.

flan cuphalic tziald more cu: lose: oval.
in sham. ‘lb! Lllnqth at ma cephalic uhiala mt! Mm
body almost aqua; in his anon. mam oz em ceplualia
lhllld mm man than hind b0dy¢
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,@a trio mt stalked in mt: nego

mum; 3. atnqla and imp: Baal em 2:6
an-mam. G was on we um.nacmmma.
ggflflgga 3 apnuoasadthi and asylum‘. atfii
1069 fllillo

ggnmgg s nunilpni 1. chains rand 0- amp: (1989)
ahnuna maunmtuy an nullltnod in the 10: pmvlloaanc
at 3.. $35 (£3) mama in can lab. amour:
win radian an mt non in mo Quaint sandman

§1§}a§_a2sfl.fl1uut. nwmdtte

lMt&Bfll and  030904 bare 6  fin
"ventral craaaail. win obaurvad on 3:6 nextlligflrh
a  (19%; did actuation who vummnl carnal spine
on mi: aypndngu. man: Bl"! (1974; and waned  5},’
(EGO! nntlobd this spin! on 3:4 llstuinud of 1-at mm
3-__[%_fl en]-hated firm umwm

umqaawawlmwntrumudlvlmudazm
empcaélat 39138; "IP04 mun alumina no Sm msnopoa.
B-flrindfll ii‘! 59¢ RIG 10¢ lliiflll %I’Ill  lfinl lbllfli
unllllcqa‘
man»-aununadldlnwleputaudutpnhurhq
deviants»



KS4
a. mam 1 plwllaaona at 3.?
b. 2nd lluzflla M. ind Maxilltpod
A -» hilt! I->57‘: Gotilllhilifl lhllldg ll-Will-118 3
:43-» ind :m.1.11p0d, ll-3 - Std llmddllpua, 8- mm irody,
9:,» P01700906; Ab» Abdann.
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Eifi.-K (F,-go 2
I10 llt stage larvae Itmlttd to tha 2nd Itaql

aifllrw--Odays. ‘B10 larvalwnnqultl allilartatho
2nd ltaql larva a! 1. gm dlacrfland by nutty (1974)
QM Proud Q _Q-A1980) £1-Q Plnkton czollnclztom

a ‘mu tot-01 llnqth at ma larva Ina
1.6--1.8 an ‘mu mt-.11 llngth of flurry‘: apncinnn an
2.2.--8-O rm and that at Fraud‘: spacial; wu 2.1--2.901»
‘Ban tho pl.-noun: saga Ilfilnrvu cvplu: tn bl mall.

m' m’ lfillfilfig

s nmqa: mu in an an otaqn
: banal: than in we 10$ at-lg! larva
at ml mphaltc dmiald a littln
non than that oi Mad Indy»

a ltuctlllpnd 1 still absent.
0 Ind nudlllpnd without uqpod.
a 3:6 nmtllipod with altos! naopud and nntrnl
emu! spin. mi: lmpodal spine not hand on 3:6 Ioxtllipid.
a ventral anal natal am subompodal. spin"
warm on logs 1-3. Emma at 31-d lag am: sauna
mdlnnnt at Gm panama mt can mlikc rape:-tad by
mum and morql (1976) in ind stayi



F19. 2 Q. stage 3 phylloaonm 0! £,_
D. 36 lluulllbg ml tad llud.111pnd¢
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hm lnnawh #5 ml 9:11 It-ow
la.-val urine tram 3 -- 2.1.un.

£3331 than also mo lunquz at tbs Qlphalia
821014 nu non than aha Mad way.

&g%nnnmmu1&2aa~ts0w¢mud.
%J,,g_1: Mata}. aqua: at man» 2 with 6 at-an
nad mo what stain with 3 abort ata
x Bud ct lat mxillipnd mt hand in this
It‘-am. marry (1974) did an mmxmion hhl pttllnol of
thl bud of lat naxlllipod in tho collated nmoinona cl
ire; ataqt 2. .. Int Fraud; Thlnpi in wary: (19 G0)
abaaxvnd bull 0f not Ililllllyid in Q‘-I11! lfiiqla

a3M Iunllltpld wlthaut aawpud.
mg; » 212;!‘ iv 13rd nan!-lllpud polllln vlntrnl coxal
mime, but no wabnaopodfl. minin

1 Rarlmpod 1--3» utfis antral. causal spin: and
nlwmyaaai. splat. Dorsal  mine proaonu on legs
2 a 3. limped! at log 3 atone, with 6 nun.  had
taken this murmur bl: thn ifllhtlflcatioa oi 3rd ataga
3,  collauud {mu tho Bat-I1 coast. Pnrnogaod 4
filament an bud in this sham.  & morw (1.975)
chaervua 41:1‘: panama nu lam; an ma abdonnn and nxflnnnt

0: Sth lug in 3:6 saw 1» M; mllnctnd £10: tht



rlq. 3 0. stage 3 phylloaalna at _g.,g_@g
la. lad Iaxllla and 21:6 naxllllpnd.
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planktua. mullllat at 51:11 purlopod was lacking in
thl pzlannt stag: olnainod by awaiting. Fraud, mm:
6 dlorqc (1980) did not uburvn mflmlnt at ith he on
3:4 mp larva at gqgg tron Plankton

mm (I'M-49

0 ‘total llaqth 0! thl tutu was
3.5 -~ 2.7 an 11118 taste: cannot bu tncludnd undu

thn lth Itaql an mu.-0 was only aim: non-pmoloqlml.
clung" Ital mi 3:6 than In.-:1 (1974) has given a
lay £0: iduatlttoctloa at stages at ggw. ‘ml
blttd natu:-Q at the 4th leg ran bola taklm all thi
distinguishing charactlr at thl Oth tail. In tin 4th
tnltar obtnimd hora tho flab plmopod was a littla
longs: than that in tin Sm stag! but not ranching tho
tip 0! thl abdoann and was mt bzltid. so baled on
thin, this tom in rlqardld an an luster htflara thu
4th stag!»

32% 1 8| 2 worn lliwatly lunqur than in the 3:6 ltaqa
' 9"-11 ¢"'"°*
' '=1="°\=*= W-"P°¢
£13: with antral. canal op.-tm but without.

IP‘Il. 0-»



H0. 4 4th inatar ghylloania oi §¢@E,
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zfinmgl, I-Oqn 1---3 had ventral uoxal spine and sub
cmyedll lplnl. mo 2M and 3:6 plnopod had dorsal
maul splat alum henpoé of liq 3 had 10 natal in
this tutu‘. Porcopbd 0 was a ltttlln 10:19:: wan that
0! the 3:.-4 stag! bu: wu not nzua.

mi! ('19 5 1 *~ 1»

an 4th Luau: Inland to tho Och ataqt.

q% mu). lnagth at uh! larval wan‘

_ 1 i I not atglntcd
%L],g_1| Only 4 aw on distal “want
a chant 1|: this sup alum
a wltlwut amped bud.
1 3:4 nunllpnd with awn amped and
nut:-ml emu; I91-In In Iuhnaapodal splat on 3:-d
Ilfl-1]-‘Kan

ggfla Inga 1--3 lad vnnisnl anal and auhunpodal
spines. normal maul lpllll nan only on 1090 2 G 3»
mm ozopod 01 3:4 109 had 12 mini in this star.
Pnuopod 4 was uua and the length aims: accrued to
thl tip at mo sham» In tho key qlnn by lorry (1974)



rig. 5 a. sup 4 phyllonoaa at 3%
la. Ind Iaxnla and lad naxinipofl.
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In: tdcntlltcnton at the guqn 0! 3. $$g the mac.
luau oi the lth liq nu unison an mu a1uunq\|i.ch1.nq
murmur at tho Oth sum. who pa.-neat
anntlmn thin. Ital-a 3; g[.l19?9) lncludnd
with Mud lth log, in the lhuttltcntloa at lth nag!
luv» at 3.31; mam.  at lth 109 an an
Ina tn this our an dnlnrlbld by T1131 8 wary (197!)
All mam: cttlmphn la uprated anpozlmnta Q0 pt the
out anal larval by lmalunq lulled»

Hmfi
In nth at upland chin dwtaq flu mam!

lthunotbnapnalhla tonnrflnvlqllonuuiauu
Oi thl spells 0! hint: through all tin Ibbflltvnwnzyttnn,
Iotlinonalttyoluholasvu taktnqplaot am: (tn
sup. Althonm in layllnrld Laban: eunnlrfl larval.
htnowphu bun trauma la  iohoratory; ma tudaq
at larval Mater: in  out at 331% lulu»: Ln
ml IIDOIIQOII has an baa numuuuny  out no
an Vanna: anon: mum bl ntnbuua tar the fin-tlua
at  email“ and column. Robertson (1968) obutnld
tin caught! lawn! mama at  ggi autumn
mtmlut saw. uxznqnlnea Ln :2-so day» mun
marlin:-la IOIIIUII an duuflua oz thi puyllo-can larval
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1llI1l1IIIfi|illll‘9fl%‘9¢QIu ‘!hI@at1unoIt.lu
larval Uh and flu mafia: at phyiloaull Magic at
aaaltlmnd lama: by cimmatlutlal. aviaum has bun
nun by may authors, trad E taut (1959) anmld
10 atnqn in thl dfliloplmt at 2. Johanna
(1971) no at ch: oplataa that it any hula pmbahly 1--8
ncnthn to lawns a pulzuiua larva. lorry (1974) ducrtbud
lth Ittql 2,; _ and cmuidurod it an t-hi last
9111110000; and 4--6 maths at larval chtnuon. Int
Pruad Q _g.(190o) and Sirllfl (1985) dlawlhlfl 1021!
nun nun 01.2: @m| am an pzanxzoa. tzhittlobornuqh
and fin“ (390) culeulnttd 9--3.1 months. dunuan
to: 3.3% Inna am nun 9; _fl,..(:m19) propocld 9
atoms in tbs dnvllopnlnt. than phyllcmnma magma oz
£¢,1 win obtalmd by lamb (1978) by ma:-Lug and
anunna tho nun sum as the lat mm 9hy11oaen¢. an
an his 11th ltlql larva did not mamas @111: and did
not Inuit to um purulvu sags. flu auiwmant at than
larva ntholut ataqnnaynothouorzwct. Alluhaae
dlfinltnlr show thl lam: lnrvfl. 11:39 of Palinurid lobe“:
and this lean Lu-val. 11:0 duration La dutinitaly om
at the znwnaat xenon to: the tailuz.-0 ot the mupucau
larval raring at Pmlimttd in the laboratory.
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moths: important dltflculty onnountcrod
la tho laboratory fining in t-bl dint. Qt thl Larval;
Alnlnt all 01' QM mfltura nzporlnlntn unto ropoztld
an M109 £5 nauplil an tad tor tbl luau.
‘morn 2-¢maoubuunn5%;; cmuounauan
dtnrnnu flood but tn! tact tannin: that 11: 1| not
tn: natural toad at tn! luv“ no clonlognun talus
plum 1|: flat an. Other floods sum an plamktonlc
orqaalnu 111:0 jolly .'1.al\u¢ aggn ow an foam
wmptlblt to thl larva but 9:01: availability in
emnpa:-Lana to gag alnplii in 1:-bl laboratory in
any vary Limited and for Laaquhy 1¢30I‘fliZ0t1 ntudinn,

Jimmy mmly of than would be catnmly diffiiuult
igg nmplu 1| touné mitubko any for the cu-17
larval ataqna. Io: hm: swan than particle sin
at the £5 naupltt In new La vary mall
emparnd in tho ulna of thl phylleaoua larva»

sazauo (1952) omuma 10 ucdyaia at

g. lava on bum shrimp an food. Imus
and Ronda £1963) gavl @539 nauplfl. and adult
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,££gw£¢ 1uvw andrnaredtttathi
7th atnqu in 60--48 days. saline (1966) olulrvld
£ larva: multld 16 time in 178 days, finding
0!: brim nhrlnpa. Robnrtnn (1960) luflcioafiully final
3; _i§ with i mm: (1912) round phyllonma
o£g.totl-with ataqcon_£3aau;\11&f
Qnctowlaths, ctmophorla, Iytllus wand and ‘Dublin: oqqa
in 114 days. lama! (1918) cultured phyllnoma at
_?_¢1@§g§g on _§; nauplil, adult sagttta and ital:
£11 at covers). specks. In aha praalnt nqnrtmnta
larval at Q. gag; wan qlnn £3 muplli plums
at filly flab, adult _afl§a, smote: one and
than sun loans! aeulptnblo M tin larva. ‘rho
readily an ig but tho difficulty in pttinq than
piaakuonlc argautmn daily in   nadir: it
tmracucabh to nu chm an £006 in thl cultmn uzcpnrlmnnta.

Phyllonnnn larva at neyllarid 1019180:
haw been rcpurtnd  jallyfishea by any warlcnro
tmcjlna 1963, ‘mamas 1963, mankind 5 31, 1976). About
20% at this 500 llorlunaa examined by liernkind 33 Q. (1976)
had phylloaona attaahefi. I-Iowan: nobody ha raportlfi
abauh  jcllyflah an fined to the Balimrtd phylloaunn.
tn who present study 1.1: was iound that phylloaana at
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Z. gg fad on places of jolly £111 addud to thl
nudism, indicating that jnllyflah probably 1a om of

natural toad 0! tho Pnlinurid phylloaoma. 1111: in tho

anal with gflmgdn. Baxter (1972) qaw chantowzatha
and ¢tInophono to thl larva oi £1» »
3. 1uwc vim round by mm nova) on
fig; 3339 and an 2:1. an than point to an
tact tint Quantum). caultun at the phylloaoma larva
1100 in thl availability 02 a Jul-tabla flood othcr than

$@; umplli to: the larva utter the 3:6 aeaqu.
It was obaorvcd Ln the present uxpnzinant

that nub Inuit did not corrupond to a stage. In echo:
wards mm than out malt may occur, batman stages an
ruooz.-and by can oz who 01:11:: wurkara. (saiaho 1962,
1966, mxtl: 1972, Iaoul 1978) aa1sho'a 10th noult

larva correspond to tho Sch stag: larva at g.
due:-um: by Johnson. noxuz (1912) obaa:-vaa a month!

tor g.1 m bacon: the 61:11 stag: and allo
obnnrvnd that the larva warn siqrnifiicantly smaller than
larva aollcctod tron thl plankton. ‘rho 5th malt
obtalnnd dunrtnq aha mount oxpnrimntl is the Mm ataqi
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doncrlhnd by Dirty (1976) T111 1:1-an 3:1 stag! only out
noun msultnd La flu ma: new. mu 3:0 stag!
nmueoe mi.“ w bacon! um an auqn. an murmuz
pa:-tad batman lat and 2nd stag: was 6--6 days. ind G
3:6 10-12 days. 3:6 and 4th 9-11 day: and 4th 5 5811
13-15 days. ‘thus as thn davnlopuent pruqrcuaa thl
intnnuoult pnriad was tonne! increasing, Om oi thl

raaoua £0: thin may be tho 0.0210101-uzy oi, proper flood
in thn laboratory. It hll no ht aM11:tlld that thl
also at Q-ht larva obtainoa in an laboratory ans
vary small maps:-ad to tho aim oi the nan stag: oi
thi all apnea: tram plankton, duucrihld by Bitty
(1914) Fraud. ‘l'wP1 and morql (1980) ‘I-'mP1aM
mar.-qr (1978).

ma 9:-sauna: er abalone: at 1 naupliolona

lug: in chi davoloplnum at spiny labours rennin: 0
aontrovarny. Quinn! (1949) rlpurtnd nauplioaolu in

tin larval. dnvnlumlnt at g. gggg. Praaad & ‘hunt
(1959) ubnlrvld a nnupltaoln in E, 95% (us £3)
Glory: (1962) wan at opinion that tho nnupltoaona may

mt bl nqurdnd an a dlltlnnt ntaqa aaparatoa by I
noun. Pm Plnnktnn eullactlon .-um (as-ms) obtainnd
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lmpiloaona of 3. gag. Danhmukh (1968) obscured
this tom in g. (an  and ptopoaad am
ulna pr: phyllouona. Lean: (1914) obaorvud ai.n1.1:u:

tom in g.g;;_gfl,1.- In the prnatmt investigauionallu
I turn with I016“! laqn and drooping aylm and foldnfi
autumn: like tho nauglioaam torn wan cbsarvud, lasting
5-6 hrs altar \h1<:h it beam! Int phylloauma scam.
ilmnvnz. more was no Ioultlnq to thl int phylloaona
Qtigl, Philip: and Sastry (1980) ravlawd all thl
lttoratuzn on naaplloaolm and stand that "till
mmpuoaona stag: 9|.-abahly npraannts an ab:-yenlc
ton occurring as 1 vault at prcnatun rupturing cl
tin oqqu la mat apminn llthbuqh flu finding: oi
proanapnoauna at £1; 5% in the plankton by sl.ma(1965)
finwa this 10 not universal‘; ‘mu qullhion whlthnr the
nauplzaauau in a auqu of tam nomad. dowlomnnt 0:

Illlllt of premature hatching in ylt to ho uneart
libido fin: (1965) ovanthouqa counted pranauplioaona
tzml plankton tound that 3; 5% mmally hatch an
am phylloaana an 1-.110 laboratory, I-In omama that
a hm idnntienl. to the pranaupliaoln oi 3. i and
§.canbn prodacndttonoqqaot late
alvulopnnnz by placing the egg: in Quanta: oi low
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salinity. It the nauplloauln in thc rcault of
rust:-ietiona in the labflratory auplrimnta $1-QI(1965)
could not turn aalluctaa it £1-om cm natural
Qawlmmnnh

In than peanut study thl Ilbryulnle
mevalopmma at the larva was nbarvnd avu-yday and
all tho yolk Iaatorial. was tound utiliand hlzon
hatching and the uauplloluua ml will duvnlopld unlpt
that flu appuadaqnn an tolflld and the syn: and
antenna droapznq. Gonaidorinq than upnata tbs
aauplioauna cannot bl an embryonic tom hatdzad by

thl pnnnturt rupturl 08 tall Qgg 011011. 11116 ll thl
3:6 upon oi thl nauplioluna 11.10 ion of £._ ;.
P:-and and ram (1959) obalrwd the naupliaooma
nova:-ad with a nlunbrnnl and sitar  this
this tom aumld um in phylloaolu ntaqn.
80 mfi ullnbraan was obanrvid in thl praaunt study.
80 it 10 caoaaludnl that thn naupltoaona cannot bl
conaiduraa an a diatinmt luqo. uplzatud by a mult
tllalivlr thlrl certainly audit such 0 tom prior ta
the lat phyllonounc in 25%;; gig; as ob“:-vac:
in aunt other splat“ by 01:11.0: authoragi
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Aparttzonaomlotthlattlaptltoroartlu
phyllonaa larva and the tduatttlcatlcn and description
at larval. anpln tram plankton eullaction, no dntailufl
lavlattqnuona haw bun carried out on than physiological
nlvtfitn at tht larva! and thl epumn unvironmntd
factor! no tar» for props: growth and moultlnq in tho
lnbaratory an &nv:I.romuInt similar to that of tht anturll
coadttten in highly melaoary. ‘mt beat suited anv1ron
natal tmmrn for tut Qtmnsh and naadmm survival mould
be known and stadium tavn:-as ulna aspects are lackinq.

In vim: oi this rearing czparlaumzl wore conducted with
diftcrcnt qrmn at the onviromcntal parameters such as
aalinitrla PH: tnlpcratun and dinolvud oxygon in oz.-dc:
to determine the optimum levels at than factor: tor
maximum aurtivni and wowh oi tho early stage phyllonona°5 .%l~
.ELe.1.l.§Z

ro determine the optima salinity £0: Iaximn
survival of the lat stag! larvae, lxpnrimnta wit! conduatnd
in Qilinity qrudoa 02 26,0, 28.0, 301.0, 3&0; 34.0» 36¢0
and 38.0 ppt. ‘rm roaring oxpariaunta were eonductnd La
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91-an bonkers ct 5  capacity. In each boob:
4»! llama of an water with dlflnmnt Laval: 0! canning
no taken. salinity oi an water at tho till at nxpu.-taunt
nu 30.0 pot. All tho nxpcz-imntn mm cortical out In
tttpltoatlq ‘mo ntodclnq man was 10 an!-lull pl: incisor.
Influx-0 trnnatarrtoq to 612101.-one alinluoa uni la.-no
win aoclinatid to Inch nlzntty. ‘mo acclimation startle!
ohm also day oi hatching and dopnndinq on thl salinity
of no not-Ir at tho till at aha armor.-haunt awry day
on! pm an Lnorlmlld or doorould not acclimation tout
till. thl duzrnd lava). wan naohnrb when tho aaairld
10111 reached. larva: won tranntarrad to it. muting than
cournn oi tho nape:-inont oh! la:-van ware tad with nu
mmpltl only. mu: in ouch haaknr wan ohanqld daily with
tnnh clean no watt: of oh! noun salinity and notation
wan givnn in ouch boakor-. ‘mo non watlr for :11 one
oxportncntn an ttltcrod throuya a biological. flltlr bod and
25/In non. ‘mun it was around with antibiotic! an
in the roaring oxporinnntnq

Mortality ooour:-ad on each day and urn mnbo:
of larvae moulold to the ind atom warn rooordlth rm
lorvat in tho 3&0 ppt annuity started mouthing utter
‘I days. 60% survival and no moultinq to the 2nd sum
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wits ahssrvsd in 26.0 PPM 20% survival and  Iunluaq
in 28,0 PPM 33.34% survival. and 0% multiuq in 30.0 ppt;
46.65% swrvivsl am 0% mouthing in 32.0 ppt, 73.36%

survival and 10$ muting in 34,0 wt, 53.34% survival and ,
multlnq in 36.0 ppt, 66.665 aarvalvnl and 1076 llmlltiaq in
3&.0ppt win rscnrdsd. Statistical analysis 02 tbs data
that tbs optlw 101101 oi salinity tor w-‘filth ad
muting is in bsiansn 34,0 and 36.0 mt. (liq. 6).

E
‘ms sputum pl! tor phyllosons larvas as

4¢1=.IIII-19103 W wmmloq @8981‘-'1.-mini:-s in sea water with

6.1, 6.5, 7. ‘I-5. 8, 8.6 and 9.2 pit. rhapa at tbs as
vats: at ths tins oi tha sxpsrimsnt was 8.1 - 8,2. In
thts cuss also tho sxparlmnts wars conductsd in trlnlicatt
and all zhs snares vars saw as in the sslisity
sxpn:-Lanna. acclimation no dizfaz-ant pH lsvsls are dons
bstors trsnstsz-ring the larva. azrvival. and matting
at tbs 10:-van in each pa lavas usrs reuordsnb Lu.-vss
stsrtsd muletnq attsr 5 days in 7, 7.5, B and 8.6 pa.
In 6.1, 6,5 and 9.-2 pi-I noultinq startnd nits: 6 days. ‘ms
Bastian survival and muting at the larvns took plscs in
a pl-I ranging from 1.5 - 8.6. In pa above and below
this Laval eh! rats at matting and survival dsclinsd.
81'-iltJ.lti.¢I1 analysts of the data showsd that thl
pt! is B - 8.6(l‘1q7 5 B).



Flatt 5 0 lmltinlnull anwflor laJ.1n:l.t:y' and pi!





26.0

20¢0

30.0

32-0

34-0

36.0

30,0

£fl:..:.'...l'.

60,00

30.00

33.30

4l¢€7

73,30

53,34

66.56

0

0

0

0

10.00

33.33

10.00

Pu.-anizaql survival and matting at Int ataqn phyllooonnrand in dittoaaz naliaiuu at 2.00 ppt tutu-nil
(‘natal Io. of mind! in nah salinity was 30)

salinity  survival it lloultinq $6 Mortality X

40.00

00¢00

00.06

53.33

26.66

46039

33¢33



liq. 6. “fact of lnlinlty on survival and
aoulting of lat suaqa phylloaaua 0!£° v
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Pnrmntaqu survival and nouluaq at lat stage
yhylloaana stand in diitoront pr! soawatlr.
('1'a1:a1 Ho. 02 nwllula in Iifih pH was 30.)

til

‘Q1

6-5

7.0
7.5

B, 0

8.6
,0 2

' “mam no
23.00

40.00

00.01

00.00

00.00

00.34

53¢-34

40.20

30.00

40.00

10,00
00.0:
00.00

30¢ 33

ulttflqflé Mortality

10.00

00,00
03.00

20.00

10.00

0.00

460» 66



liq. 1 lthet 0! pl-I on survival. of lat
snap phylloaolu at 5;.
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flu. O lflnot of pl-I on noultlnq at Int stag!
phyllonulnn at g. ,
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1'0 find out tho suitable tumplraturu £0:
an pnyuoaon a aria: oz 2s°c. z1°c. 29%, s1°c ma
33°C Ill! Iatnulnnd in thl laburatory and larvaa wlrl
transit:-rod to ouch umporaturt at": proper acclinltica.
‘mi uomal wan: uuaparatuto at the um ct the exparlaunt
‘III! 81°C. All the treatment: worn can a8 in thll prlvloul
asqaltimntn lhttallty and matting of thll larval wt:
taco:-dud. It ca observed that 10076 survival. and 73.33%

nouaunq occurmd in a1°c eampqzmme. In :s°c ma 21°:
no aallala wltl fiound malt: liq. In a1°c temperature
noultlnq was at-arfld an thl 6&1: day altar hatalunq. In
13°: an larva gamnuy aua and in s-e days, mm
actuality wan mums. ‘ma survival an 25° and :n°c an
mm than in 29°: and also the attack or ciliatol was
van-7 much 1-mused in than two tamperaturaa. a1°c wu
tmmd thl nzitabll tlnplrnturt for thn best  and
noultiaq by Iutlnticnl analysis also (r1q.9).

an watt: with dissolved Oxygen levels 2.5,
3, 3.5 and 4 ml/Lttzrl was taken ho dutemimthl Iflact
0! than levnla on mulunq and natvival. 4.1 ml/111.-an
wan thn diaaolvod Oxygen content-.~. oi the normal sea water

at thin than cl the lxparimnt, acclimation to dififarnllt.



Plat: 6 :.A. Exporimnntal sat up'£or Immperatura
B. Expnrinantal act up £0: Dissolved

QXY @110

\
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Pcrconuqn survival and uoulunq oi in ataqns
phylloaou rand in dlfltarant unpnramru 0!
3°¢ Lnurnlm (‘total Io. of larvae in aach
tunporaturl was 30)

ranpuraturo °C mrvzlv-11 X Mounting 76 Mortality S

35 100 O 0
37 90q00 O 10¢00
29 73p34 23133 3$¢6$31 100 73.33 033 0 0 100



liq, 9 ttflnct oi mnpnraaara on survival and
noultlnq of lat ltaql phyllonona 0!£*%%'
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lovnla at diuolnd oxygen was curs.-10¢ ant hetero putting
tho hnnn la snub main. In arch: to pravaat tho dltlualon
9! Oaqqna illta thll nxpcrilantal ultlr liquid PM-'a££1n U88
addld to ouch baht: and 1'-hl veto: win not uratod. Expir
tllmtnl mu: chunqld lvlrydny with alawatlr having thi
nml lnvul at dtuolvnd oaqrqbn. A11 other procadurnn ld<;tpt8d
unto 01:13.1: to 1:110 emu: axporlmnun. 73.34% survival
and ‘N3 noultinq as nottcud in all: nu: with 4 n1/11:11
at unwind oxyqnn. multing and survival. (Inclined
considarafbly ta sauna: with diaaolvna bnygun Laval: below
3.! Q1/1£t:I¢Itat.1.ut1.ea1 anclylia at the data all: lhmnd
that G ml./liar! 18 thl optima 101101 to: maximum survival
and waiting (rte. 10).

Statiltlall and-ysll 0! thl data obtunnd in
ouch Ixpilrillnt was ca:-rind out tor man mmparinon and
vuiamn. who tilultl or than an qlvun in tabla: 5 and 6.
Analyaia was carrtnd mat to atudy tn! uttact ot dittarunt
lovolo at salinity, pa cu: an thu mortality rate, who
aanlynla was conducud on transferred data (arc aim root
eranatomation) (mldialr, 1967). ‘mu rnmlt. at thn analysis
an qzhnn in tabla 5. 51¢ man comparison batman dittonnt
lavoll at aalinitioa pfl etc was sad: by the but atgniticant
diifionlm author}. Ruults an given in Tabla 6, The highly
llqnliiant levels er! clearly indicatcd by than tablou
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Pnrcantaql survival and multing at lat stag!
phylloaona mated in diitannt lmnls of diaaolvld
Oxyqan 02 .5m1./112:0 intlrvnll. (‘total no. of
larva in each law). was 30)

11.0 ml./Iitrl survival X Mounting 76 Mortality 16

2.5

3.0

3.5

{,0

23.40

33.34

53,34

73.34

3: 33

101,00

35¢60

70-00

76.60

66.66

‘6U“
26.66



1'19, 10 Ithat of Dianlvnd oxygen on survival.
and noultluq 01' lit ltlql phyllonona
°* £'.&lflla.



0'1"‘! Percentagevol and MSurv

90*

BO"

70*’

60?‘

50*‘

40%?

30*"

20

IO“

OL.

Fig_lO

6--1-"3 Survival

G>——-0 Moultinq

|._ 1 1 1 I 1 r I IO I I-5 2 2'5 3 35 4 45
Dissolved Oxygen ml/lit
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laqazhnntnl. nmdtua to find out the optima

Laval: at thl dizzunnt envzlmmsntal pnraatoru haw not
ban conducted no fa: as thl phyllonola larva an connurned.
Chittloborouqa and ‘thou: (1969) flnund that an lu-van 0!

gin; ggu profit:-Id aalinity rang: oi 35.4 - 36-0°46, »
and thn nu ataql phyllololu did not  Ln thl eualt
until n nudge oi 1011 salinity water: uamlndld along tho cont
dluppnarvd. Philip: (1978) z-sported that than nppnr to
be no relationship batman salinity and phynoaolu ntaqn.
annuity oi stag! Ix phylloacana of 3.1? gg has no
relationship wanna: lqllnlty aoootdinq to Rita (1972).
Huwnvnr in thl oapnrinantnl atudy oondnctad tho unusual
analyst: at data nhuwl that  optima salinity tor
3.11 larva in in the range oi 34.0 -- 35.0 "16.. In
ulznuy at 34.0 P98 um best survival. and an 30.0 ppk
the uudmm aoultinq obtaimd. In thl all at n
£5? larva sen:-rat and Rain! (1967) tonne! that mwly
hntohld. larva awidld wntlr with salinity 81,4 V93 ‘RWY
found that 1:110 lltvni mm in 31.7 ppt seawater but warn
much umru active in 26,7 ppt than in 31.‘! pm... min oldin
and Aldrich (1965) atudiad the salinity tolorancu ofi pelt

1-=v- ~=-1 pr»-1»    -M 2-an
QM taunt! thlt emflllant survival in nnlinitlnn of 2.0» 7.0,
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10.0, 25.0 ma 40.0 Rm (1973) aotimd pout larval
at £.1@gu occurring in Ialinitinl ranging batman 25.0
and 30¢0 ppu in ialhorn avatars oi mdiim Post lnrvd
at gmugg boleaqinq to size group 13-20 an axhihitod
lllinity tollrancn Inn 0.5 to 31.0 ppt (vcnkatuanich
£5 Q. 1971);

Salinity tolerance of mama at the crab $1“
$33; was studied by Hill (1974) and toum that “mans
to Inlinity below 17-0 04° cauald conaidirlblt mortality
U096)» Lowthion (1974) conducted nxplrimnta to tind ant

tn! oflcctz. at hid: salinity on survival at young ‘
Q0 found that salinity above 58.0%. havl harmful
afloat. salinity toloramc 02 laboratory round larval
Qalifioraia qnmion was determined by William and Donald

(1974) and tound salinity tolerance diczreaand with _aqI

tmn 441.; cg” HQ hatching and s-s1 °4,. 10 darn 11¢"
hatching. flutncharya and ulvalramaai (1916) obarvud

tho but survival oi post la:-van oi 3-_1,@_g_gg in batman
21.0-2&0 ppt an avatar. axsfialan & Kathirvnl (1980)
racardnd larql qllllltltlll at pols-t larval Pllllllldl at 0-1'7

m 0138 Qccurting it an averaga salinity at 15.9-33,7 ppt-.,l
during Octohnr to my in the cochin backwater, but during
um punk oi nonaoon (July; August) thou were scarce neu
thc shore and in plankton collection and the salinity neon-dud
during this periocl rangld {tom 0.38 - 0.03 pvt. Raj In Raj
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(1980) nportul high survival rat! in low salinity iunia
oi 5.15 and 2510 ppt. Asia and moam-nood (1981) oonduetcd
iaboratory studies to find out  salinity hoinranel oi
juvuniil ggagg aggg and Eound that anfililutnd aninaia
Quid tallrau alinity iron 1.0 -62.0 old Dali (1981) mad:
an investigation to find out um aamoraguiatary ability 0!
juvlniin ponaid prawns. HI observed that early juvnniiu
nu highly ottiaicnt omonqulatoro. fitancis and Giibort
(1982) lmmd that  Optilil qmwth
in 29.7 -» 33.0 ppt. 1-Qltllhikarlthm (1982) atudild thl
uiinity toinrancu of pout 1m.-van oi gqi ma report“!
that than can tulnrata I widl rang: of salinity varying
tram 4.0 ppt - 5.0 ppt it acclinataad pscpnny. Marian a
Mica (1982) nmordod post iarvac of Q
survived in low: oaiiniuy imam 7.0 -» 21.0 ppt to which
tiny were ucclinaeuh

1110 Viiiqlt oi  showed slow growth in
salinity mam 1a.o “go mu» §_§ 31. wan). 8ankn£lP111ai
(1984) mtieod that iarvac oi M35  hawhad in
aulinitila 18.0 -- 3610 ppt war: normal and thou! hatchnd

in 6,0 -~ 9.0 #40 wire abnormal and had problems in novamnt,
thc optima being 26,Q3°é°. Rigel. (1985) determined the
survival, growth and dcvaiopmmz at the lax-va1 azaquu

of gygmggg, and conciudld we maximum muvu and
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qrowth 0! larval dopanda on condition: during raarloq
prlo: to oxparlaantal salinity traaomant.

A oouparluon oi optima salinity oi tho lat
phylloaona with tho larval and post larva oi pram, crabs
or flab may not bu oorraoo. lot ln gwnaral, aallnltloa
batman 25.0 -o 35.0 pp: are pr.-afiorr.-ad by mat at one Bill-Ill!»
In nature normally tho salinity is not always changing
and it may mo be going low: than 25.0 and abovu 38.0 ppt.
‘mo plankton an wall at thl other tome are butts: suited,
to mob law-ola lo thltr natural habitat. But anllnaln 1!
aoollllatld to dlttnrunt lovlla of aollnlty can tolctato a
ulocr zauqn. In ma rotloorln bay £1.-on when tho aia water
ioz tho oamarlmcnta was collected, tho aallnlzy ranqcd tron
30.0 - 38.0 ppt in one oourao of one your and almost lavala
oloai to this was obtalnad as optima luvala la tho laboratory
axporlmntl oooduotod horn,

‘mo phylloaona larval are tonne oo tolerate a pa
rwqlflq INN 6.1 - 9.2. In the present oamltlllnt the optima
to: survival and growth ma fiound in batman 7.5 - 8.6;
1118.6 tho Inaxllml anlllala ourvivod and la 8 tho maximum

aoultlng obtained. Earlier literature on tho lnllunmol
oi this plruotar on phylloaoua larvae in not available.

Krishna (1953) reported trout Qqql shown!
mortallty abow 9 pt! and below 4 B 5 pl! no mortality oocurrco.
pl-I value 5-8 - 6-3 won flouad lethal to young Atlaatlc aalnan
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o  and 3% gang (Brand. 1960). volodin (1960)
abound that a pa value oi B killed 5076 oi flu aqua oi horbot
and tho various dnvnomontal stag: nnowod dlttorcnoa in
nnolbiltuan to alkaline want‘ Campbell (1967) obnrvll
no oornlutton batman pl-I Rim and growth ram oi brown
trout La a 1:-any oi 4.9 - 8,4 pk. In ,||o1utJ.on| ot pfl 5 8| 6
the wowth rate oi tho brow! trout was stuntld (Gator: 1964).
Lloyd Q Jordan (1964) tound that the median lethal vnlona tor:
rainbow trout were 9.86., 9.91 and 10.13 £0: batohta ancill

and to pa value: 6.55, 7,5,  8,4 roapootlvtlw aproqun
(1964) rnportui that only 5% o2 a batch oi 40 yearling: oi
Atlantic salmon um within 6 wank: whoa knpt in pa oi 9.9.

noduond cog dmnlopunno was reported on twig“ 253$“
in pi! loco than 6.7 and 7,0 (firalaprooo 8: Invta, 1966), Boy!
I» 0121160 (1975) cltlmatod thl lethal levill ot pi! for
ttnqnrltnqa oi brook trout and tound pH 3.5 a 9.8 an tho
lethal 11:11“.

ltwdn (1975) tound that no rainbow trout oqqa
aorvtvll at pH bllow 4.5 and brook trout fly inoubaud at
pa 8.01 whln oubjnoud to pH 5.73 and 4.97, flu survival
an bulov 75.3% and 66,178. Hilbrink 8| Johnson (1075) rlporud
roduoud vtabllluu in tho oqqo o£ porch in pi-I below 5.5 can
4.7. At low: pl-I oi 5.2 roduotion in tho lumbar oi aornn post
larval oi trashwatlr nah lo £335}, am so
increased dnaomitioa wu obaarved by Trojan: (1971) ~
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aubharajn gg fl,»(1983) tound that 1-mo aporllinqa 08

flu; mould a tolaramcc at pl-I B-8.5
and bayonet this raga; mortality was him. sanknrnplllal
(1984) ebou-van that nor: hatching at Mg 3.55; oecuz.-ad
la 7,8 8: 8.15 pl! and thi optiflm was 7.5. I-Irvin hatched
in pi! at 6,0 ulrt  and in pH 10.0 no eggs hatched;
nu pout larva: oi g._;@g|; showed meta: aurtival and
qrovthln  B (aural: 1964):

Inn thl qnnlnl omparioon oi tin pl-I tolnrnnou
at mucus animals with phylloaona larvae, in nut
cans it was fiound that thn epttmm pH low! in calamari
hotvlcn '7 & 9. B0101: and chow thin hull uortallty val
hlqhlr and lost oi GIN animals abound nbnozllfl. hohdviaun
In tho an at the phynoaoma la:-vaa also in pl! abovn
9; alt-h¢u¢\  50% aurv1vnd¢  aoultinq vat only
3%. Thu mrvival 0! phylloaona in higlmar and Iowlr pa
10 dun an mo qraduat acclimation to than lcvula In pa
balm: 7.5 aurvivfl. and mounting were raducod,

nu cptlnwn tluperahura mt thl phylleuoln larva
haw been l:QIr1IIIttId by an fiew author» Imul and licmaka

(1963) adjusted tin watt: tomperaturt flu: mating £453;
aw». in batman 22-za°¢, mm (1966) Qouad
that vault tamperaturc of 22-29°41: range wan mttabla to:

phyllenma oi! Q... Lazarus (1967) obanrvnd that '
thu growth oz otaqoa oi phynaaoua or g-mg; are diroatly
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nlat-ad he tlnpcratun and salinity. Robertson (1968)
obulmd post Larva at @ in 32-40 days at
35%! and saws and that mlllpllfil dwuloflnt I-I
at ao°c Ln loan than Q mm. nexus (1912) ubllrvod
tho danlepnnt at g. larval ptnwiand non
rapidly in 25°C ulnplrazurc, Rita (1972) flound no ratat
ionlhip banana phyllonna larval domino: and nu-taco
vats: tnqporaturlq "lam & children: (1913) nuasurid
tin oaqqan consumption 0! phylloaoma at g.
undo: dtttonat tlnpcraturau in the laboratory. ‘mug flown
ma batman 12.s°c and 24.6°c range mrhdly umaua can
aspiration nu of the larval and auquultld an optimal
Lana. mum 24.0%. no @951-ant mxaummup batsman
uatdnaa oi pulrulul AM fllnplltattmt ml mtlcld by Philip:
(1978). In thn prlalnt cxpnriuunt. a ramp batman 25-31°:
an tound auitablu £0: survival. at flu larva but nouluag
no team! doe:-cued baton tI9°¢»

min Bldln 6 Aldrich (1965) ntudind thn afloat
oi tcnpnrauuru and salinity on peat: larva at
£33. ‘R101 {mind that eh! qzowth nun Lncraaald with
wnporatun batman Hut‘: ~ 32°¢-.106 daananld Imrkndllf 8%
as‘°c. coatlow a Eraokhout. (1910) found ma thn mqmae

pnxcaut at nurttval at and crab larvae nu in batman 30° .
2S°<.'.'». ma of gag gun“ whim Qxpolld to tcnpuraturo
chow 2!°c canard mnaldnzabla mortality and worn lanai:-in
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halos 10°: mu; 1910- Mlllam s mm: mm obalrvud
that larval oi the calltml-nla grunion aecllnaaod at 22°C:
and 3o°c could maanu qtadually at o°c and as°c n¢p¢:

Dowilopncnt at g £5-335$ rcquirld 25
days at 15%  at 19-20°: aha um val mama: no 15
days (sauna, 1960) . muttydd _o_@@.(1978) compared thn
qlowflt and acnporaturl tnlcraneo in that larva olfl.
%g@Eand_§.%;g;.  toundthntlnrval. mon
Iltty at each IE-IQI tncraaald with twmplraturt. 801:»: 28°C
no mortality was obanrvld but abovl 36°C mnplotl lethality

wu roeuraod in the an at §._q%g larvae and whnn the
Ixpolull um oxkundad s hrs an an larva! um above so°c
no ehvimu dltturoncn an tound in imnponuuro @010:-man
at both the spacial. In  oxperialnt aonductnd hora a
Iillllar result wan obtnluld. Ha:-0 also than nu no him
mortality below 29%: and aoaplute mortal my occurred at

33°C, the aapamrn time oi the oxpurtamu was 8 days and
uoztnlity in 33°c: oaeurrnd only gradually: but in the

can oi 3. am! g. morality anon 30°c
tank plum when the exposure 1:400 ammcdnd 6 hrs. satay
and Ntlln-Hall (1977) rtportld ?§¢ larvae can
wnpuu flu! awuxupnm an w day: in 20,0 °/ III-inltrco
at 20%.



79 ‘

my ad mum (1915) Lnmnbntld $101109 cqqu
Ll tllmrawnl 18, 30¢ 28 in 30°C; Htqult iii
a:hmonnndmnnl.la1nn00bt0.tnIdtn29°c, qgwu
331, H917) msladoatm uhatottwruaunonzln
uunlnl. ad growth otlarwci. rape:-ad that 1%
mnwu mama at an-32% ma amruaoa to was at 12%.
Pstrilcla 35,11» (1901) manna urn mawth at anon an

muuq@;g_g9;gmuuaaenaamnan'cuuq:owa
run Mound dnlnln  and Qlnlaoa (1903) aamqai
tan xnlatlondup human Mnpuznuu-wpnci. Ila nu atand   cl tuna at
manna awn!-0:. may um that tho yon: an larva
fltflafltg in Ivtnbaliainq prowl: at at nbwl
:s°c. and um 1:’: an  um an umnun. an
pl-0 88:14 tnnporatufl 1:! tn! lnrmu wan la butane-a M-23“G.

mdumolt and  H964) dluntaol tho ctllct
at  an larval.  0! tin pram

attwukii->3-5dq'aot3Scnad
iiaquntfctwflnnmmtmiwmmmtmpnlwvfln
mnazqanzwa-uuumam1a:mama=eas.aamu1o°c
an OI 11% only  at an  ::nchI¢ mums.» 4.
mrunw an high tuna Iwwllua 6 to panama 1, 1'1, 21 In
1mnt3$;3361l.cnnpeat19¢1y. Iatlnauiotthu
am». mum» to we am mm an-um ma
an n°¢ an: 5 ma and La  um: 1 am». In We
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and zfcmmuxunqnnzomamcnxnpazma, bntaurvivnl
an ":7 Ma in than two tlmoracuraa, Jln (1900) rnafld
lnrnn oz flu gum:-oped  at 10 a :0°¢
to dltwnlnl thn relation bemoan Sh! rat! at dlvlloillat
and ability to 60101 antlnnmvmnis and ficmnd that larva

qrummlly gnu mm qumkly at high tamparatura. Burma;
(1906) toufl that the optinm tmparatun £0: Ill!-lfl@ qroll-flu
and aurvival of post larva: at P»!-0(11»¢\lI was 3lI°c - 32 5°wtnnnnnunuunui . C.
runpwumru aha-n this Slaw). won sound lethal to tho
lawn. B1901 (19%) ntucuad um nfifact at uupuzutusi an
hatching mucus and  arm-rah and dowlapnnat cl
larva and tonne! that at 36°c cqga won more  and
team that  hataunq mamas dupnnd on audition:
during spawning and madam survival. and  at la:-van
dapaad 0a neaaitiom during roaring prior to nworimantal.
uroaiunnz,

Ila ufilmt at Militant levels oi diuolwd
oxygen on var!-mas Larval tons vu worked out ll?»-fill! authors»
stunts: ms phjrlloaaaa lemma with ruapect oi fiat: aapuct
is 0110151: lbtfilfliu In thl prflalnt axpetfi-mint it was ohauvcd
that in low: Innis oi dissolved Oxyqan the mnvivul and
multinq oi phyllowna III lmnnmm A nomperllon with
similar works on other in-val toms also indieatn mm or
has 1:111 sac =-a-mt.»
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Knit; (1967) tound that the mt'.abo11c an
at adult pram g.;m3m¢ d0a11md with accrual in
Qhlnat Oxyqnn conmntruttom Brown (1971) abut:-vnd

that brown shrimp g¢3;g§% malntainnd tn ponds with
diuolvud Qzqpn concentration an low an 2 pp! Ihoull
dctonlti aims of nu.-nu, mun dilimpl tnlntiinld at
oonmntration 41 and chow abound no sign 0! -lttilla
xuuaynnua (1900) zaporud that tha rate of Oagywn wtakl
VIII tour: ancruud gradually dun to tho duc11nLng ozqqnu

tendon in difltoant. altniuy media in  .
Thl 11:11! shrimp gfli flggg ahowld an Oaymn
consumption rah that 10 imllpnndant at wlklr °Ii'9In wanton
and this respiratory infllplndnnfly val found alloczlctté with
nnlatunnnno of n ralat-1vI1y mutant attlrinl. hulnoqlabin
tlnnien (Hnqlman & Roy, 1981). I-fl.ch1yor1 (1981) found
that at Oxyqun concentration below 10%  thl
huuoflobln 1: aonaidorud to tunction to: tntahl at tin
I110: portion at Ozqqnn (mm the wan: in than can of
3333 3%» Prnila (UM) dflilrmillld the oxyqna
roquix.-smut of prawn larvan 1n tho hatchery uyatnu. flu
tmmd that Oxyqan caonnunption increand with kn uauraaslnq
nizl and ntaqu oi dlvu1op.l.nq 10-tvanv In thl all 0!
nnnpliua NI wtal Bxyqnn can-mqption 1n 12 hrs was M6359
Ill/larva hr. in lull Oxggna saturaticm 1110 amt-aka wan
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rtlattvnly M41 Ln ti-an an hr and than tall to a fairly
mnatut tram in but ltudiin. nlftlrnnt lpifiill oi
braohtopod whln uxposnd no ancllmpq Oxyqnn wanton
uhmnd various dlwlml oi Onywn indnpandnnm (sands:
1982)., sauna 5 Harmon 09$) unsuzod oaqpa mann
ptton at the auxin: _ u gum“ am abarwd that
Oaqpn couanpizion tmrnand with tamperttuzi up to 28%;,
Agnew a Tailor (1985) touna thlt two speciu at apmpcda
whnn aubjactld to eondlttuao oi &c1.ln1nq Oxyqua union
ta um laboratory ucmbltud him 400:0: of naplrahory
tndnplndlml ma ccnpnnatnd tor low uxyqon tlmion.
mm: in Barbara (DU) obu:-ad 100$ mortality at mun
oi crab aim: 22 days in plael Nhltl tha
was eulturod flu: 24 hrs staid’: produeed low oxygm tend. on

flull war!“ tndtclil In qanarll that low magma
lttutatlon ha an advlral Iffluzt on animal! and ml dtcrtalld
survival and multinq at thn phylloaoma in Oqpn 10101
bolow 3.5 ml./litre shown tho ant fact.
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Moat oi tin studios availnbh Gm thn phylloannl
In-no an band on snplu collnctoci ix-an planlntea and
this 00:0: it ditflcult for ldlntlfloatlcn 0! thl npnciaa
to which thl larval Otaqcl heloam I-bmvn: quite a lot
0! work cm tin taxonomy at phylloacmn larvae eolllctnd

£1-on planlctcn has bun curbs out in different ngiona
0! the wax.-Id. many baud on aaaiqmint to apociaa by
circunsunmlal ovidanca and in curtain casts partial
ranrinq of thn larva. Iron Indian waters also such works

an availabll and thqll haw bean reviauld in an narliar
chapter. A cellcution of phyllaama larval sorted out
{mu plankton amplan Oblliflflld during the cruises oi
IORV angst Sampada in 1985 available for study and Q

taaomalc analysis of t-In larva in tha oollaction is
qiwn hora.

the oollmation contaimd a total 0! 54 larva
obtainnd tron 12 It-aticna at ditterant latitudn and
longitude (rig. 11). natal: concerning the position
at stations, 81300188 otaqau of larvae at-.1: are given la

tablll 7, 8 5 9. Phyllonona stag: 3--9 at 3, gig,
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fly. 1!. Hap showing 8116 {maiden oi caiinuzion
of phyllomma larvae btlmxqlug 0:0
dlttmmnt apuetca,
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Jinan! ‘h 5: D and 19 of £¢ Itnqla 9, 10 H 11 08
1-mm£ W988 6- "1 and 9 Qf B-Mmmm WW8 4 '
10 0i £ and auqz: 9 mi £. were idanmfild
and dnsczztbedq»

f.-.;. .-.-.1‘.:.,_  .‘i.,..- . .!. '  " i;.fILL;.i

mtm imam
$333 (Plate LA, rzqnza:

ciallnmwd Inna ntatian $0.155 (acts IMP): mm: lanqm
6 mm.

aggga Autumn 1 am 2 mt. apoatod
| I-loath at tho coplaal-la shield nan than
flu llngth at thl hind body; length at Caplhahilld 2.5 an
and hind may 2 an.

§i}3_1: 2nd Ilxil-In 2 alqnmwld distal aeqmant with
4 alta
!:BEHaS....%.= I'"°"*

c vttmut umpad
a mwpud aim» and ventral co:-=u.1 spun prenat
; blqa 1---3 with vwmxal coxal. apinaa and sub
ompodul spinal. natal cozal. apim man on leqa 2nd and 3.
Bmmd of 3rd lug mama; Gen liq pmnniz as bud.

33$; (rune 1 B, ~P$.g,2.2 2:)

16 specimens: 13 from nations 264, 2 iron 363,
ltxonzliuflztranzfl»
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Plats 7 A. 3:6 mum £q phylloauaa
U. Och otaql g._@l_@g phylioaunn





219. 12 0. 2nd malls and {Ind lucillipad of
3rd ataqi 2;; phylloaoma.

b. Ind maxilla ma 2nd lnxillipcd at
uh stage _g._@gg phylloaonaa.
M -- B0611: 2
ll2- llllllllpld 2
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ma: lonqth at thin larvae ranqnd tron
4 to ‘I Q. 11 upnciulna conoctnd tron stations 264
abound similar characters and tho rut wire a Lttt-.10
dithront tron than larval.

gag: Antenna 1 at ml 11 spnutnona mm 3 unmanned
and autumn 2 not amnated. Am:-um: 2 oi than 2 apccinem
aolloutod tron itaticm 211 and 294 ulrl not aawnntod

but A: at thn aplwimlns {mm station 263 and 264 warn 2
awnntld. Antenna 1 at tho othor: lpllcimanl warn
4 apontod and with a mall projaction at ondopud. ‘mo

length at A2 wan a little more than that oi! A10

QQLQ: Hladlla 2 oi the 8 asficimana wlrl 2 aaqaentnfl
and thl dlttll signal: born 4 sits! maxilla 2 of tbl
othl: apucimaas born Ion than 4 antan and the distal
“Quint VII mart broad.

a chant in all apleinanau
a 5 uqulnud and without ompod.
: Wnttll anal. mini and sateen oaopod.
a Pltnopoda 1--3 with utosa nxnpod and ventral
coxal opium. blqa 2 5» 5 with dared coxal spins also.
4th Lag at tho 11 aptclmna mild and thfl length almost
reached em ups of cm abdomnn. I.-Ingth of 4th 10¢; 0!
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thn other npnciuana raachod beyond tho abduunn but
amped was not aataoaa. Lag 5 seen as bud in all
spec-imam.

£4 (Pllt-I I A, 219.13 a)

‘mun hsplcimna collbctnd tron station 263.
‘final. length in.
l In Antenna 4 angnneld and nndopud bud present.
2nd mum; 2 “winter! and was longnr than lat antenna
555353: mm broad and may am pmaent
o nan an mall hm!
u lnopod at Iaadlllpod 2 pliant as buds.
: vnntrai coxal spine prasanh
a L09: 1---3 11161  lyinla 2 & 3 with
dorsal cons). nplno also and wnntrd eoxal spin: on 109.1.‘
41:11 pox-eopod with atom amped. Sch lag only rudinnneury
budq

flgia Uropod bud IIIII in this scam.
359%; Lm-r bud at plnopod also son.

53,5; (Plato a a, 119- 1: b)
‘natal 5 lava at 6th stag: obtained tron station:

155, 211, 263 and 306 Length rungs of than apncimnn 9---14m‘

553% lat antenna 4 angnntcd. lndopod diatimtp 2nd
antnnaa 2--4 llglntlih.



rum B A. Sth anal g._@mm phylloaunp
B. 6th flail £~ £31213-.oaoma





tic. 13 a. 2nd nud.11a and lat In 2nd nazdlliped
#1 Rh "I01 3-ggm Phrlloaom .

12. lad 004110 and lat 4': 2nd unxillipad°f “-11 "49! 3. phylloaoma.
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l4%lla 2: more leaf like.
Magglliad la present as mall buds
gaxillipgd 2: with setose exopod
H%;._lip_g_d 3: ventral coxal spine present.

Pereoggga Leg 1-3 with sub sxopodal spines. Ventral
Coxal spine present only on 1st leg. 2--4 with dorsal
coxal spine. sternal spine seen at 2nd and 3rd leg.
Segaentation of 5th leg seen in specimens collected fro!
stations 263 and 155.

gleoggds bud

QQEQ a slightly seguented.

stag 7 (Plate 9A, Fig.l4 a)
‘Hotel 7 phyllosoma collected from stations 294,

263 and 144 Length of the specimens ranged firom 14---17 mm.

gtennga lst Antenna 4 sewented endopod long and minute
setae present. 2nd antenna 3---5 segaented and longer than
the lst.
Cegggio shield; Length of the cephalic shield 11--13 mm.
and width 8-10 mm.

Magglligd 1: bud only
Maxilligd 2: setose enopod.
Maxilliad 3: Ventral coxal spine present
Hind bodzs Length 5-s-6.5 m and width 6.5 -- 8 mm.
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: Lego 1--3 with sub oaopodnl spines» lit
lug with ventral eoxal spine. Llql 2---4 with dorsal.
C0281 spins. surnal spin: sun on lags 1--4. 5th
Parnopod 2 IO§l\II\\'-Cd:

Illsmlr B1114
33%; cloudy dnaatcatld.

g_§__(n=1au 9n. rm-14 b)
nun specimens colloetnd tron stations 136.

Total llnqth at specimens 18-20 m.

mflmga lat autumn 4 unwound, 2nd antenna 5 segmented
and longs: than Antenna 1,

s umqen 0! cnphalic shield 13 --- 14 ma
and width 10-11 mm; ‘rho poatorior region round in shape.

: broad!»
matlii Iliuhwr mwmfl
a Bmpod with mmarous nota
£_§_§_Q_§_|_ stlrnnl. apinn and wntral coaml spin! present.
35% Lllngth a--9.5 ma and width a-9.5m.
wgggggggg Lugs 1---3 with auhcmpodal and stnrnal
spines. vantral canal spins anon an lat log only.
Paraopod 2---4 with carnal spino and dorsal coal spin».
Sth lag 5 nqunuted and atornal spin: pm.-eaantm

£L:=:%= Blwi



Plat: 9 A. ‘lab otaqn 3,-,@1 phyllonmm
B. Oth stage £. phyllowna





719. 14 Q. ind maxilla and 101: & Ind naxillipad
at 7th ataql 3. phylloauaa.

b. 2nd maxilla and lot & 2nd I-axllllpnd
of Bth stag: 53% phyllosomm



Fig. I4

\ \ \

\

/
b / //¢"‘ é / HMI "1

I\ 2 M.

-M1

7

O x M2
\ 0



89

mg a Mild and long

all ‘P18? 104
‘ho apacinona colhcud hon station 77 total

llnqth 20---22 an

&§;@ 111:. antenna 4 aognntnd and amiopod long. 204
autumn 6 nyntld.
» Linqth nun ma um mom.
a tzllobud
lL auto» amped
: staraal spins and ventral canal np1n- pa.-taunt.
y;,_g_@ mnqm mun and man em
n;gg@|n Ltqa 1--3 with nub amped:-.1 apinem visual
coxal spin: only on lat lag. Lacs 2--5 with do:-ad. eoxal
lplnl and animal splat. sen log 5 snwamznd.
_@,1;_|_ BM pz-aunt-V. on has 1--4

393%: 3 lobed,
gage: Lang.

&Lm%
nittorant angle oi phyllomna larva: ot vartmu

species colhcted tram plankton aanplna have mun duacribnd

by many authors. ma 3:.-d sham 3.1%; phyllo aona has
ban: described by lorry (1974) rapt & Gory (1975) and
Fraud, Talpl & (30:90 (1980) The mtome umpod of 3:6



Piotr 10: 9th sum £1»?! phyllolnlm.





119.15 lav! maxilla and In and 2nd nu::l.1.11pnd
at 9th stage 3.? phyuoacna.



Fig.l5
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ho and tho unirmoul Oth liq won takia flat lining
the stag: (lorry 1914) In tho. prosont toms tho 4th
lag was only bud. rmpi and moron (1975) doaoribod

3rd 1-Qgmg larvae having 4th pnraopod an long as
or slightly longer than tho abdoanm llaxiilipod 1 wan
abaont in this tom» Proud 9,3 3},» (1980) obtained
3:1! 2. £5 larva having 6th plltdopod as long an
or slightly longs: than tho abdomlm Haxillipad 1
was chant in this tom. Praaad 33 Q. (1980) ohtlinld
am stag: g. ggggg with ma at maxillipod 1.. P:-canon
ol 5th ptmopod was report-Id by Barry (1974) and Proud

g_§-r~_Q.(1980') In this tom 5th poreopod was anon.
Ponopod 5 was nun in hmpi and olorgva (1915) 3rd
phylloaolu oi Q. gag“. ‘B10 specimen obtained by
roaring didn't pooalu tho rudimentary Sth log. ‘lhl
lth log was bud as non in the ooillctod spioilnon and
llaxillipod 1 was abaont in both the apncimona. ‘mo

distinguishing oharaotnr 0! tho 4th ataqo gggmg in
the bitid nature of the oxopod of 4th lag. In tho
apnciman obtainnd hare tho 4th log was hiflid and in soul
£01-ma the length ot 4th lag reached the tip of tho
abdomen and in mono others tho length was beyond the

longth of tho abdomen‘ rm 4th liq, of the 4th stool
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Qbt-llllld by roaring limit rnachid thl tip 0! thl
abdunlm ‘fill lat antenna of the prnalnt tom was 3--4
agntcd. Autumn 2 an llnqla or 2 aamnntnd-, In
Eh! round Oth staql thl lit and 2nd antnnna wan not
"Quad. lat and 2nd manna oi Barry‘: (1974) 41:11
Itlqfl ,2» ggg larva worn not separated‘ Praia!
_u_§ Q. (1180) didn't charm no@ent.at1on 01 1:1: and
lad antenna, in an ataqn £.@$ phyllononau
llulllipnd 1 was shunt in the peasant. forms and in an
cultured lawns alto I-It naxilliped was absent» Praaad
35 _fl,- (1990) obacrvud bud at lat maxi’-llipad in lth
3. £3 phyllonoma.

11:0 Sth stag! phyllaaoma is dastignuiahld by
tht proalnot 02 atone amped 02 41:11 lag and tho 2nd

ludllipld without caopod bud. In the Shh stamp 3.0
phyllosona obtained in this oollootton the 4th log had
stunt cmpod has an am llnalllipnd ma low |§»poa ma.
Praia! Q3 Q ‘Q (1980) Sth Z¢_@5mg phylloaoma had
ampod bud. ventral ooze; spine was present on the 3:6
naslllipid in tho praalmt tom. Tmnpi and Giorgi (1975)
did not churn ventral coal spins on 3rd maadlnpld
of sen gig In-vac. nor.-all coxal. mine waaabsent
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on Oth 109 in this aplcimlu. Barry (1974) cbaervnd
darn! canal spins on uh! an log 0! 5th phylloaona 0!
O Pram! Q 31-(1980) also did'nt oboe:-vn thin
spin! on the Gish liq in um nan swans.

‘mu 2nd Inxllllpod without a autos: amped
is thn distinguishing characwlr oi thl 6th stag! phylloacna
at 3.?‘ In the apwinna obtainnd hum only 2 ma
1 or 2 anal]. meta dnvalopod on the amped at 2nd uudllipud,
but than cannot. bl included in aha 7th stage, since the
atqnnneatioa 08 thl 5th 109 was not clear in than fortu
A11 other character an aunt an than described by 30:17
(1976) ‘Imp! and Giorgi (1975) Fraud 3; 51-(1980).

In thl 7th stag: dnnctibccl hare the ammd
at ind naxillipnd was atom and urn Stab 169 ma 2
agitated and about an tho anuuguzanmg characcnra at
7th atcql. ‘ml 5th ptriopod of 80:1.-y‘s (1974) 7th 21>
was not ngamaa.  Q Q. (1980) observed 3 uqlentld
sun log in 71:11 £.@ phylloa-Qma» ‘itbwards this anal
thl posterior portion at 1:110 cnphalic atgiflld bacolnn not!
circular:
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an 5 aupnnud Sch liq and aha nbanmm
at pllurabranchss an tho distinct eharactars at 88:
atnql, 1? phylleauma. 'lh0b1raI|oua lat
laid-llipal, pnopod and uropod 8]-IO help in alalqnlnq
flu stay!» 01110 win install-.1 shunt in this tom
norry (1976) nanrdlfi  and arthrohranchl
in Ith Z-§£Q» Fraud Q5 3],, (1980) haw nut
nan1J.onId.about 91.110 in any nta¢ of £¢ o an
lhalll 0! thl cephalic ahllld and thfl pmsancn of thl
coal lplm in 011 stay: 10 a characteristic tcaturl
at 5&3 larvae.

In the 9th Itlfl obtained hen: 9111: VIII
priulnt cnly on the coal simulate of the pereopoda.
All ma 3 typnn 0! qilla an-0 observed in 9th phylloooma
at £,,@£| flnlcribud by mrry (1974) and he aaiunld
tin 9th nag! an the Iaat phylloooma oi g,_@%.
11:0 oharactlra 02 Dth ltaql obtained were shows that
one no:-0 stag! may bl prnsnnt in an devllopmanm

P:-aaad 55 _Q¢- (1980) also daacrtbnd 9 stages of £1-113%
phylloaonn and tmuul thn 9th stage obtained by his 1|
ma tho last may phylloaoma and ao included om more
ntaql in thl dnvtlopmlntal arias. Saraau (1985) wan
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duh to oolllut n 10th phyllosaaa of gflgg tron
Andhra coach

It was not-06 that alimt ditfannena van
team by dlltnrunt ntthora in mo nun species uni use
ataqn to: lxuaplu am amber 02 anqnlnta at antlnnn,
Sth lag, ploopod or amped and 1.11:0 that. In the present
can also can 16 otaql 6 larva obtained tron 4 ltaticna»
nhovnd vartatlenu mo 11 uplmlmuu obtainnd from out
station chm-rod similar duarantacra and the ozhar larval

aounatnd from othl: stations U028 slightly diflfiarlmt.
‘Eh: 4th log at 11 apecimnna mached the tip oi the
abdonan mile in all othara it reached beyond! the abdonln.
(000 tin dcocrtpttan oi larval £0: more detail s) nu.-:7
(1916) cbtalncd 9 stages oi 533% and he considnrod
the 9211 ntaql aatbl last l§B@0 But Iraafl _§ flu
(1900) Qatari thl ftlfll oi a 10th utage larva in Lt:
anzopnau and mm uses) mama :1 10:11 stag!
g.@@ from Andra ca-act. 80 band on the preatnt
lvtdllncl it can only bi assumed that than an eithflr 10
ltaqla in the phylloanma lite oi g._@%_ or divnlcpnlnt
warioa in dittarcnt. areal. curtain authors tsaisho 1962,
1966, Bnxtzr 1972, Imua 1978, inclicateti that in the
laboratory caaditionu more than one noult occur: batman
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stools. In the prnanat roaring cawnrtmont aloo tho
Srdntoqolarvunmalttdfltimntohnoonathatth
at-oql. ‘rm dlttonnoan noucod in tin Oth new
oolhcud lurwunqrbo dun toainflnoultofithn
Oth stag! onto:-I rnohiuq tho it-h Itaql in tho wild
an in the out lmlloaflld in the laboratory conditions.

‘rho pa.-cannon oi vontrfl. ooxnl spin! on tho
lot log throughout tho stages and the dorsal ooxal
Qplnl tron 3:-d nag: onward: and sub cmpodal. spun

on laqa 1---3 an ohataotlriatio natures oi g-,%,g;g|__
larvae. In tho Into: ataqno tron the 7th atom omrardl
tho posterior nylon ot tho 01110111 become round in

chow. In g. also in lam: staqaa tho
poatlrior rogalon of tho cnphalio shield is round, but
tho prnunoa oi suhnaopodal min: on aha 4th lug
uparaua it tron 3' larva“ In £¢_
larva, tho mphnlio lhiold 10 non oblong and compared
to this tho ahllld oi £. is oomprnonfl,

P:-Quad 5 rapt. (1959) eolleotzod phylloaolna

auqla oi a pnlinurid lobltnr tron tho Laocad-tvl not
and aonlqnod 11:. no £. larvae. But tho chap!
ot Gipllnllfl 01110111 and tho pz-canon of canal spines

and nuboxopodal aplnna in tho larval: clearly indtcaia
that it cannot bu idontitiod an 3 larva.
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ma dupe oi cavhnlta oh!-n14 Ink“ it char that
Lt in clans: P.hanu:un or _g,£_;_“Q‘g;-, ‘magi and
Giorgi into: (1975) opined that than larval belong
t.o_g.;g;_gi mostly band on mu panama of thi
spells in that aria in abundance. But thly did
not nation whntnar aubunopoda). spun was pro ant
on log: 1-i--4, nnithtr in it Ihown in thu fiigurai
giwn by thus. no thulu larvae mat probably bnlong
*° 2~.@fll ""5 "W .B~2E.l1£2L2£~

further thn mouth puts 0: 3 larvae (1---3 stag“)
in their 00:10: an placid all above than that at
2-:m|m- 2-amm w z-mmm M -Q 1~= 1
hlt that than thrn ntnqls my bnlongto soul
at-bur apccica 0:111: than thl above than apeciaa.

‘Bull! may wall. bl tho flatly ltaqt larvae af
an thn ha: stages of this splwzna described by Jahnson
(1911) dam: um mouth parts situated mueh above.

Huron‘: (1971) larva rota D seams to bu 9th
as noun 5.3% Lu-vu an ovmont. £1:-um his dcacrlpuon
at tho tun.

A total 01 7 phylloaona 0! _?_.vIrn1¢01or of

-I1‘-lqll 7; B; 9 and 1_-O were collect“! firm atatloal
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£1 (Plats 1n-,r1q-16¢)

On: aplalnoa at total lnaqth at 10 an an
collnctld tron station 363

£3530 lat mama 5 angnntnd and andopod ptflflnt
an bud. 2nd autumn 3 aI@Int'.ld¢

__Q§g}_Q_|_ Length 7¢5an and U1-dflt him.
| not blmrcaud.
a moped not ut.oa0¢
: lmpod autos» and antral canal aplna
present.

blhqth of hind body in and width also Sm»
a Poraopod 1--4 with auhempodal apinua. Lugs
2 and 3 with, dorsal  spins. vlntrfll. coxal spin!
pnaant only on lat liq. 5811 lag was  only»

233%: mall. bud
mm - mm

gé-__Q (Plan 11 B, r1q.1s b)

total length of eh! npneiala 15--17m,
£23“; lat nntanna 4 aagcntndy  atoll!
ind mums 4 alwOIItId¢

a Maxllllptd 1 nliqhtly dnnarcaud.
£5294; Bauopod when
| vlntral. eoxal spine prnlnmh



Plat! 11: A. 7th stag! £. phyllou-can
I. Bah stag! 3. phyl lemma»





310- 16 0. am la:-L11: and 10¢ In Ind mnlliped
at 1th at-aw B-,E,;;Lm],g§ phylloaoum.

h. 2nd naatlla and 101: and ind aaxillipud
at 01.-n ataql g. phylloaona,



Fig. I6

&(\{ M1
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Length at clvhal-in 1111016 3.»--12.5
$&dI1CflUI-winks
fig}: I-cnqthotunnhoayi--&u|anau4.4tb7-In
aggggp was 1--4 with auhumwdal balms afl
at-azad. lplulh VIII-I'll. 668:1 OMB uni! M I-It 11¢;
Iantoithhqulthdowndooalnplm, M:h1Iq%3-3
nlmlnild and nil-"nil IP18! wnwak

Zllifi. “"4
nmm - =11“

3}, (Plato 13 A; rig. 110}
an mailman enllnalm an nation W

‘total lllqth 0! can upoalnla I0-31 Q.

iii“ almlnnainlwiaud. mdopnfl Mind

Illlfllfll "~‘°“¢
gmgmga many 3 turbid.
8 KM908 llwfic
“Quin  maul 091:0 gnlluta
ablnqth 02 uaphaltc Ihtllfi 13 Q
QM kldth 10 an,

33¢: unqmo!l\1ndho1710nanfl\d.ah9D¢
53%: ventral email. win! mum only on In I-09¢
§ubo% mun ouaan 1--4 hm. nor.-ad. coal
mm! prawn on I---4 1:91. lth ho 0 nqaontnd.



"@40d5" 99
flgfla Long and mild
&§ 0 will dcvclopnd.
fins Budcprnalutaathlmzcaotlagnl-4

(Pl-lfil 12 B; F1q.1'| D)
Om spacima 0! total. length 30am colloatud

tron station 155

ggga tip oi 2:! autumn apntnlawh
0 L-Iaqth of ctphalic nhilld 19mm and
brnadth 15 mm

$1-l&§..¥.' 1-‘=11°**4
fllfllwl-Li‘ flwfl rmmd
a Mutual and ventral. eoxal. spine praaent.
0 hlnqthothlndhodylillalldbrflafith nun.
mggga stcrnal spins on 1---5 lugs. mbcmpodal
spun on 1---4 logo and dorsal. mall spin: on Inga 2---4.
Sth 109 S almnntna.

flag: mu developed.
QQEQ 0 I011 dlvnlopod
$1,] | Arthrobrandu pliurahraneha and podobranchn

p:-cunt

RLEEILSB

stag: 7 3. In-van haw bean ducribnd
by Jolmaon (1971) Barry (1974) rapt and <30:-98 (1975)



Plate 12 2 A. 9&1: ltlql g. phylloaonn
'- 1"" '=“<I' 2.» Wlhwm





liq. 17 Q. End lludlla and Int & 2nd laxillaat 9th ltaql £- phylloaoma.
1:. Ind ludllipnd and lot and 2nd nmnilla0! 10th stag! £. phylloaoma
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and Praaud Q3 Q. £1980)» ‘fill P1-‘Quince at sub ompodal.
plan on lag 1---4 nanny alpnraua thn larval at
5-WIN-¢o1o:.' £1-on that at £: and 3.5%. In
thl prnant tan tho pr.-tuna at this splat ooaflrn
tho mount.-y at the larva. In the 7th plwllononn
QM-dad hare the moped 0! the 2nd uaxillipod was not
alto». Johanna (1971) Md not nation about thl IGQQII

amped at 2nd 01111111904 in 1th Phylloaoma oi g._\gn_;_Qi.
In rapt and warp‘: (1975) dnaeription also 11: ll mt
char whcthar 7th Itaql 1- larval: had anon
amped of 2&4 Ivdllipnd, ‘mo 7th itnqfl 3.355313
larval obi-stand by Fraud Q3 _fl,¢(1980) had axopod at 31:4
Ilaxllllpldh cutout, but in that: larva eh: ulmpod was
mm. In Fraud ,0; 3,. '0 (1980) ducziphlon, hlranoua
aatu:no£uropuaqppaa:1n8nhs1:aqe,butth01nrvnl
was Ldnntiflod an ‘Hm ntaqt g.g_%g;.

In tho Shh ntaql phyllloaona of E.
obtmtmd hora the 1:1: naxilllpod vnlliqhtly dllarcatud
lnfl thl ind naxtllipud had lows: 0xm‘.I0d¢~ Bath plnopoda
and uropoda were hirnnuo la this Itlqm Born! canal
aplm was pronnt in this tum‘ mu an ataqn
phyllosoua of g. obtalnud by Praaad 93 Q‘
(1089) had binllous mopeds but than 1:1: Iaxillipnd was
not alpontcd. ‘rho btttd nature oi Int naxillipnd and
binnoaa uzopod clan:-1y indicate that the larva are
Bth ntnqn,
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A 3 lobed In and-lllpcd and 5 aaqnimznd
sen nq no abalrwd an um nu mp auozama ban
0111 buds worn prnnnnt only on the coal of 1:!!! 1090.
than tun mnnctara an tound in the 11th  larval
in Prune! Q 3.‘: (1900) description at flats larva»
Buuthcqilllarlonlybudlandnazhlnstaqa isnot
am an mg: doaurlhod by Pmaad 35 Q (man).
men: 11th stag! larva any probably ho um 9th stag!
obtninid harm

lath! 10wn@1amo££
dolcrtbld Mr: all uh! 3 typil 01! gnu are present»
mo Iudllipnd 1 was 3 lchld QM Sth lug ml 5 snwnntod.

Plcopodn and uropodn are tumuonal. Iron than
charncura it can bu coneluand that the 10th atagn larva
obtainld hare, is thl but phylloaonm of g. ¢

‘me hat stag! phyllooona at b
obtalml by Entry (1970) had the tips of 2nd autumn
Qpntulatm» In tn: pronoun apiclnln also it was opatmlatl.
Berry (1974) oxprossnd com deubts about thn separation 0!

g.%gg, and %£, ghyllomna in the 11¢: oi
Michel‘: (1911) dlnotlptlou at §_.hunarul oollcctcd flrcl
llarquuns Islands. M1ahn1's larva had  npinn
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on 10¢: 1---4 and apatulatn antenna. On the basin of

then it 10 char that this larvae btlonq to £.
illlfi-lid 0! 3,13%. ‘mo final stag! phylloaona abtallld
ham also have sub-cmpedd. spun on Inga 1--4 and
apatulltl uatinna and no thitl Ln no halttatztoa in sleig
ulnq 11:16:01‘: yhyllomna to £. ¢ Berry‘:
assumption that gig tram Bnrquaaao dither tron
than at Indian Ocaan ans to In annually. Bo tar
nobody has abound the nuance at auhuaopodal. spin on
4th lag e£ £_¢ lmva. It Blatant‘: larva can bl
oonatdcrad ts 1L- this 1.: thl thud report oi
lalt It-aql of £. with apatuata tip of 2nd anttllllh

mu: larva hllonginq an at-aqu 9, 10 & 11
were colleeud iron nation 155.

£1 (Plat! 13 A. 119.190)
Om apnatlun at total length zfim.

Qgggp lat mum; 4 alguntcd and ondopod long
2nd antlnnn 3 alqnlntad...

Lnnqth 0! cophalie shield 2% wléth
oi cephalic shiald 151m. the music: portion at thl
cnphalzc 0111014 more brooch

%A2.i..2-.¢ B11°1='¢
iii 2: amped autos!
: aural mine nun on thin.



Pl-at: 13: A. 9th stay £» play: lesonq
ll. 10th at-.190 £¢ zzhyllascum





I19. 18 a. 2nd maxilla and lat and 2nd maadllipeci°* "R I“? 8.1- PhY11°=°II
b. am laantlla and 101: and am nudllipod

at man atagu g. phyllosoma.
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s 1-Ingth 0! MM body 12$ and width Mm.
‘mi width at torched: am‘! him bofly mm or has equal,
0 mud minus and mbcmpodal. minis shunt
on all 109:. Sth lag 4 mutated.
£ln% ' "-114
_@§g 0 flflld

&g_=_1Q (Plum 13 B, rig. 18 bi
tun specimens having total. lonqlah 3U‘;

ii}; 4 atqnlntod with sewn anmpod.
_§| 5 uqnnnt-M.
: Lcnguh 0! cephalic shield 21mm,
and braadth 16 In.

a n11gh1:l§' trilobed.
a mmpcd of ind maxlllipad satosa,
0 Stcrnal spine present
flmi 1 Lnngth at hind body 14mm and breadth 15m.
13% 1 Pctaopodg 1--5 with? Iii!-‘nil lplni only,
Sth lag 4 Iflmentam

Q? a 81214
23% 1 B1216
$1.3 a snail buds peasant

,§},gg9__L1 (Plate 14, 1='1q-v.19)

Um apncimn of this ataqu of total lmnqcla
39 am,

fig; a 5 aqnuaudA,



Plats 14 a nth sum 3,. phrlmnung.





I19. 19 2nd 3102111: and lat and 2nd I\a:d.111p0d
at 51:11 01-.19! 3. phy110a0l\



Ri
I I

Fig. I9

H
\ I

///

%_

$‘

\\\§/1'
LA Q



10-2

s tr11obo¢l¢
Hflfll-i‘ WW“ "WI
3a ltll-‘I101 lplnl Illh
a hlnqtn 0! cephalic 0111016 Nam
breadth 18 Q.

33%| blnqthimandhnadth 11m.
;afla only auras! mini praam: on all legs
5th 109 5 llwlllbldq
Iwactiollal
gag; 0 muctionu
_flj}_ga Arzhrobrancha, plaorerhrancha and podobranchl

pnnnnt.

R&n3%
flu aharachlttltlc broad lhapl of thl

onplmallc 0111014 dlatinqullhna t-.110 larval 01:‘ g,
inn othnr Rwnlzaurid larval. In the than phyllonona at
gM. ebtaimd hora tho cophuic untold 1: wide
unltkl in other pultmrid larvae and en: width at c:oph_a1.t¢
lhlald and than was mm or lass equal. ma math parts
were placid all above the am maxilla and ooaal splat:
and nab nmpodnl spinal were absent. Johnson (1968,

1971) dcacribtd 1. larvae. ‘ma amped 01
ind naxllllpud was not atone in Johnson‘: (1968) larval.
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Inthnpnuaoiohnoaqnlarvuthnnnxtllipodzwu
atom and Ilxllllpod 1 ttllobod. ‘imp! and (harp
(1915) also did not obalrvo notooa caopod ot 21:6

naxllllpod in an larva oi g. P:-Quad
53 _fl.(1980) rueordod atoll onopod of 2nd laadlllpod
10th ltaql larva but Iaxillipod 1 won bilobed in
thllr lurvoo an in tho pullout om. stornal spinal
were obarvnd in 1--4 1090 an oblazvnd by Prasad

33 51» (1980). Also tho htrnouc onture o£ tho plaopodn
and uropodn ooatirln this an the 91:11 Ii’-ooh

In tho 10th stag! larva aaoorlbod hare tho
mndllipod 1 was urllobud and Incl). buds or 911.11
wan neon on tho ooxnl. Iguanas at Inga as in the 1.01:1:

It-aql dnocribnd by Johnson (1968). tho 5th lag was
6 aquuud in also 11th at-oql £¢ larva
doaoribod by Pram fig. (1900) but tho present 10th
ltaqn larva had 5th log 4 moment-Id» 11th ltaqo larva
cllaortbcd by Pram 51¢ (1980) any be tho 10th stag:
described horn and Johnson (1968) . alum tiny haw not
nnntlomd about tho Q1110 aim. manna‘: (1971) torn
<2 is also 10th stage g o. in has not mentioned
uhuthor all the three types oz! 91110 were pveaani: in
this tom,

The 11th at/aql larva described hero in fully

dovnlopod and it is the lat. phyllonoaa at g¢
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All tbs than typln 0! gills worn prounnt and the
Sth I-Iq was 5 anqnntld. Ploapodo and uropods warn
tuncuonll. mu larw is in full aqriaanrvé. with
Johnson‘: (196!) nth ntaqn g. phylloaom.
m.-“mg; 5},-(1900) dnmrlhid 12 ntaqu Q: g.
larva. ma only ditto:-mugs batman uh: 11uyana 121:-h
ataqla anordalnq to than 10 that en: Sth puraopod was
5 amend in tun 12th stage. P:-came at pdohrancmn
arthmhtanchl and ploutobtanchn indium” the larva in thl
lat otaqu nhyllannnn. but Pram g;3.(1sao) did mt
annatkon-whither that: 11th»ltn0 apielnnn had than €hrnI
typos at qtlln. rapt and max.-go (£975) obacrnd all
than 91.1.1: in the am» ntaql g. larval. In
View oi men it nwplara to ho curtain that flux: an
only 11 ltaqla in the dawlopnlnt at £¢
phyllaaulim

ihru oplcinla belonging we I809! I, 7 and 9
urn eulhctcd tram static: 160.

£3 (Flatt 15». riqao-¢)
roux length oi the specimen 10 m.

&%: 1110 In nut‘-Inna 4 uwlntudp Bud at ondopod
ptlliutq 2nd antaana 3 llqllnttflo
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s Lnnqth of cephalic dailld 7.5 mm and
width ‘I5 in
5$],u_3a ind lull]: 2 alqnnatod am distal amnat null»
Praaint as bud:
' “WW4 4"'"§
@mu-ww-ww
0 LInqtho£h:ladhody3uIna.ml\d.dth53.
An 60:01 and mb aawpoanl spins: absent on all Inga,

5‘)! PII’8O_@fl “fin

gmwa lbllnt
mm. ""4

*1 (nan 15 B. 119.20»)
Om apnctnnn at total hnqm 1&

aflgg in mama 5 nlgnntld. mdopod not ates!
ind amtuana 3 upnntld

1 Lnnqm of ccphnltc lhiald 9 Q and
width 6 Q.‘"4

mama» WM “rm
0 anon amped, vontral coxal spins daunt
: LInqtho£h1ndbody5nandv1dth‘7Il
% 001:1 aptnla and aublmpodal. spines.
shunt an all 109:. stlrnal spins pursuant on 1--4 109;.
M‘-h 109 M1111 bud‘

PI'Illll‘l$ an buds‘
gggga not bum.



than 15 1 A. Gm stool £¢ phyllcnoma
3. 7th that 2. prqrlloaoum





nu. 20 1. ind maxilla and lat and lad naxtllipnd
oi 6th ataqn g. phylloaamg,

b. lad maxilla. and lit and 2nd naadlllpod
oi 7th stag: g. pmnoaoma.



Fig. 20

.3 _

Ki M



IU8

it (Plain 11.73;,” ;
OnIIpIclIIno2t0Ol13,agqQ\g;_‘.

Am!!! Ifilllflll" 'W\ MmII‘IQa 3fi%lIUl@l§_§QggQ‘anti"""'°“°*"9I\fl1amu1au~,,,mmmzom
Bllllllnamu
ilflflfia §‘QflI'g‘\‘.‘l
VI||ggQ),q_°‘.lQ‘$.b..a‘
<§§-i'LIBqfl\o£1;11n§¢g,".‘Mhn.dth;1*.
39 Q1I\llw!IptQgg;n.;'p‘ag.’:".agQ‘
"W 1--4: an 1:; 1 .-';“,¢_
2%» um
$~%I1fl6
HERE

1" bmlli em hrnqau; ,1 Mm Md,

hwnrn mm can at an mpg“  M ‘Mum dmm mu“ ““"'“P°4*llNIInanduup1aanmnatel
nnmhpartnauaovn¢gg¢”,u_u.a'u Wlarval at 2%? L  Y .*1‘. 3'?’ §1 id
Ihapi Q! @¢;d_‘¢ “nu M H ‘an.lmlfiand! larva, It in mtkmul
“w” "" """ ‘W 2-mlmamn arm h""' '8?! -an



P3-ll" 15' "h "'9' 2»





liq, 21 ind maxilla and lat and Znrl mazdllipad
ofi 9th staqm g. playlloaomm



2gFI M1 Wl‘Q
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bnarlbud by nnlhmkh (1968) Ind nab aanpodcl 0180. no

it am only he amid that tho curly ltaqln 0! £a
larval have nptnna on tho coral at pt:-eopodn, otharvlnl tat
sup dllczlbnd by nnllnukb (1% 1968) bnlong m 008 othlt
spells,

In the 6th flail 1- Xarvan chlwzribud
by Fraud gg Q, (1080) thl Inxllltpad 1 was Inn an mag,
Ghats an no lmpod on 2nd Imdlllpid and tho Shh lug an
bud. Ploopoda were shunt can uropod buds an ulna. In
thl pursuant Gth g. my1hmm also similar chunk
era an nun. so bald on than ehazactur tho larva wlrl
"*3-9"“ W “‘W' ‘ £~ '

I-N"=h mwz-mimmmvmwwfl
Aucrlbad by Fraud Q5 Q. (1900) and 1-II-'<>P'-‘>6 wt! Mt bi-£14
Hin 0100 thl 2:14 Imdllipnd had ma amped. Sth log wan net
aapnatldm Mutual avian an present in uh: ltaqn an
pnamcn at carnal mini an ohm:-ad only in tho Dim stag:
3. by Inna 13 1,1. (1966); '3-‘I591 am! mot.-go
(1975) did not suntan about an sultan! mini in tho 7th
ataqn g.m]@g. ma description at g. larva
10 lhltcd to thin and blind on than charactnrs thl prawn
larva was grouped with tho ‘Ith staqn

nw filth atagu phylloaoma of 2. had
a hilobna In Illllliplflg amped o£ tha 2m nmdllcpod VIII
long but not atom» ‘rho lth lug was 3 aaqnlntld. Shlll
duractnr qnqlthar with thl hiranoul p].B0pOd and uwpod
hnlpld Ln tdcntltylnq tn: stage. stage 9 phyllonona at
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3.3;? Ina not baa upon“! um». lira! (1014)
hut Q-an 0 My la: in lblmtflnatlon at
Iplfllll 9! thl Indian Oman. But no has mt awn any
churnctlra £0: bi? and alum that 1! 3,3}?
has nub canpuéal upturn on 1090 1--4 tho HBBQQLOQ at

ww 1-=- M- 2-nmmx-mm  -1
dlfflcult-. we flu pcllat av!-410060 has no
mad llllllll or nblanpndnl Q.I.un at lint in ltfill
awn: and aha auntie:-numb putt an placid will wow

mo am 001111: mm saggy £ mag.
uni“. tvunthcum in the an-1: nag“ lannaiiiulttnu
bald 03 lhl lbqpl 01 till alyhll-16 ii-£016 11 dliilmlt
thl position of tho aouflz part: readily anparatua
1.3}? larva: tam than man amazes and la flu
lain: stag“, only on tho snaps at tin mphalic dxlalfi
it can he upuatoa nan than larva.

*1 (Pluto 1'7, £19.33 )
0a! aplaznaa 0! total haqm Z1!!!» eollneucl

tron flatten 185.

%@| In sauna: 4 aqlnmzld on Ind aahma 4
l'@'3‘.a0
unqth at cnplnjllu $183.4 1% uni hndth
Wm» %
%\Bjs Il'B0d¢



Flaw 17: ith stag: g.}g_gg1g_|, ahyllaae-an





IP19» 22 Ind flotilla and lit and 2nd Inn!-llipud
0! an amqo 3. phyllounna.



Fig. 22i
_ ”/__
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s 01 imtly dnnarcutch
|mmd bud pr.-aunt
|Wmd coal spins Qbflllto
Emir magma at hind bodyi In and hnadth 11 In
£g;gg,%a Only atlrnfl spin ulna on toga 1-~43 5th
loq 2 unwound.
mew “=14
ggflga B1114

ma Om stag: g.}@g; larva was amuu
in mat 0! the chuaatara with tho  larva.
Ihl bind pllapopod and tlropod, than pnlnnen of amped
bud on 2116 uufllipnd and tho slim: damnation at tho
latnnxi-111904 ahovndtlu larva 1ath09th stew 0!
dcvllepntnt. me oharactl: at gqgggjgg md Z»
l.l‘II08'l0I’1lliB1-B118!-‘o 'HlllhlpllBd818lO££0l'.‘I
and hind may and tun yonltioa oi mouth  tor both
the upset.“ an alilrn In the present s;ncJ.mn axnpod
of mudllipod 2 was pnaont. as bud. In the iwg fa:
Ldtntiitaatlon of aplcian given by ‘rapt wd Gncmqn (197!)
it was 91-via that in tho amped of 22:6 mxillipafl
appnrs Ln any seam. mt. macro only om ataqn val
obtaimd um no 1: is not known whether um moped wan
pzaant in aarltor etaqca also. ‘min character alonl is
not satisfactory in the nparatian ol tbs tun species an
tar as the similarities are aenaornad. In both the special,
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coal aplml and sublmpadal lpima are abannt
am cal; aural Qinn obalrvnd. In such I situation,
thl nparntton at 3. Lu-van tron 1
10 tomd ditticult. A alight ditto:-once cbslrvnd Mn
Ls in this chap at chi annular disc at um two. In
£1. aha cephalic disc is more  inwnnln
the ante;-10: and. In 3.1% it in a little broad
and in the tiqura qiwn £01: both the apaciea the dlttcnutl
ta clear. me two amea oi the poatarlaz region at tho
<=apm.1.1¢ disc amllar um a a.:u.qm= 11»: in g.),ggQg_g
hm: in 3. 1%: is not so atrabiriz. Apart fire!
this no other characters have bun found for aparatlnq
2- ""1 2-$289325 1¢=*~'“

thc bllebnd 101: Iaullllpnd and cmpod bud on

am luxillilpld was mm: an an an mm g.;g_ggg;
obtalnld by rapt and marge (1975). In that: spacial:
the lth liq was not almlntad but lint! at thl Sth
laq was 2 upnnud  larvae will aasd.-gncd in flu 91:1:
stage. Ptaaad 35 51'» (1930) St-h ataqa g,Lg@E; hd
2 angantad 5th .109 but tho bilobad Ilax:l.1J.1ped 1 wan

Gllifltvlll tn that: 10th staqn ‘ma 91:11 ataqu g.,Lg_g_ggg
dunoribud by Johnson (1971) had mural camped. c-£7 22:1

nlxilliped and the Sth lag was 4 mwen¢na,.
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an apncinnn muland tron  360 fill 13°

£4 (nan tn, 114.23!)
up qpnl-I13! 0!   8 Q

1:0! IIIILOH 2001:

mum‘: In  3  ""°P°" “'31 hm‘
an Immune 2 lifiiflliv

Ii “N P 3 ..§auq. gnu],  with S Ilfiilu
; gggguul, umn. spam an a nun
5ala“£ In caumllfi
hfl%, mm $3,", vanual want mm mumcoal mi-II ¢I""'- “ma “*1

Inn an 1--0 wan. 6"» 1'9 "““~

ak ‘Mayne.’ ‘W. wQ‘QQ efi  1--3;,
as bud.

mm~ '"'"*'
Ham.» ¢"“*

(Plain 1%» Y1-9&3”)
gag gpgqfllla Oi Wilt]. 15%“ 3*

tun cl:-nuns 130»

lat Autumn 5 uprated “@0906 R109
inn, manna 6 IIFMIQQ



Plate 18 a A. 4th stag! £ phylloacma
B. 10th nag: g.g;i phylloaana





liq. 23 a. 2nd maxilla and 2nd Illlllipnd oi Gth
sum ggmg phylloaoua»

b. tad ladlla and 1:: and Ind naxlllipud
at 106: stag! 5.3%; phylloaolm,
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a Llaqth at ccphnlln 1111014. 16¢ and
breadth 11 m

&8fli.2.3.- md
’*=11°1°°¢
manna» wwd »=<=
: Ventral com). and uturnll 0911100 pa-aunt
éin Lnnqth of hind body 120: and breadth 10 m.
g;gg,@1| I-I98 1---3 with mbtmnodd. spinn
si.-.e::na1 apim at log 1---5.. ‘antral coal spin: sum only
on leg 2. Dorsal canal splat shunt, Mb lag 5 aafleutnd.
flQ3% will dlvalopud
£1 will dsveleped
Gills: only on 1:110 canal at Inga.

ml Rh stag! 9-ozuatua larva an dzctingulalnd
by the pnanma of nub ampodal nplnln on has 1-3 and
abuncu at dorsal maul mint. In P_._,hong:ua dorsal coxal.
spin a.p1:-nu: in smug: 3. (In thl aptcllna obtaintd by
ruarinq also this aplnl appand in the 3:1! ataql) Praia!
Q3 Q, (1900) obacrvud @1111.  uplnl an 2nd and 3:1!
lag ot g.§§g; £1.-on tho 3rd stage cmou-41., rapt and
Gum.-qn (1915) in tint: lay £0: idantiflaltton 0! spacial
stand that in £1-gg dorsal maul apinl appar
approxinatnly at at-.19: whnn amped 0! ind maxtlliped halt
hlnnfil Q8000. Int thn 4th ntnqi éucribod by can ha!
dorsal coal. I918! on Ind and 3:6 logs and amped at
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Ina!-llipna 2 an mt swan in the star. It cl-all:
ltatemint la eornct thn 1--6 Itaqla of  dclcrlbd
by Fraud 35 flu (1980) may bllenq to noun emu: alleles
like _g,%g_gg clam la than larva umpod oi 2nd nucllllpnd
was found altos in the ‘Rh at-up only, In the only luau
um separation at _g.,g@gg_a_£mn 3.? la tunnel uuzme
but Lt tho damnl coal again: appears only at thi tin at
oxopod at nxilllpod 2 Memos lites: in g.m§g; . MJGG
on this character um tdcntiticnuan aim: the 3rd stag: 10 any
In Barry‘: (1974) Roy also this churacur 10 manttomd tor
1;. Johnson (1971) 01» hand dorsal coat). spin: on
3:6 10¢: in atnqaa 8 8: 9.

In the lrflth auql g.fl'_gg,g described mm lat.
lmailllpld no  and nnxtllipad 2 had aatoll 010906.
‘thin larva vat similar to Johnson‘: (1971) mm Rag!
gig! Imam that Q1119 wnrl found anly an tho com!
of 109: in tho aplcunn and band on this the larva is
aosunnd an ho thi 101211 otnqu and man aura staqu may bl Pnllnt
with plourobranchn. arthrob:-each: and podobranch a. normal

euxnl spin: wan prnalmt onthi 3:6 log in  91:11 g.g@gg
daocribca by Johnson (1971) natal maul 1:91.210 was tonal
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on 2--4 109: at 101:1: stag! flgmgg qlwn by Fraud
gg. g,[.(1980)- In tho prnnlnt 10111 It-aql larva dorsal.
coma! splat was not onward on any lugs, vuntrd noun.
splat hand only on ht lag and nnacflllpld 3.
spins was p:-want on legs 1--5¢

‘ma phylleaunn larval culllotad in a cruian
or am nunreh vennl. bnlonqlm; to the central éiuim
Pianerita Rlanarch Ianflwatl. R,v,fld.pjlck 2:01: thl
Andhra count in 1983 ml DIM uiflllfllm £0: study during
the oourne of this vol!“ A ahfitt noti I88 publiahad on
tha tammny of tha-.1: Latvia in the Indian Journal. 02
Fismrica $01.32 No.4 19$. min la Lncludnd in thin
thesis as it is the original. work at thi author during
thl courul 0! thl pcojnot nth.“
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NOTES ON A COLLECTION OF PHYLLOSOMA LARVAE FROM
TI-IE COASTAL WATERS OF ANDHRA PRADESH
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In  I .»LA.»cL
FIG. 1. Phyllosoma of P. homarus. at anterior appendages of -_

Stage 9: b: anterior appendages FIG. 2. Phyllosoma of P. versaof Stage 10. color. a: anterior appendages.

—- at

Stage 9: One of the specimens measures 21 mm in total length and, following
Prasad et al (1975), is fixed at stage 9. The diagnostic features of the larvae
of the species, namely, the presence of sub-exopodal spines on legs 1-3 and the
characteristic sh-ape of the cephalic disc (i.e., the anterior portion slightly pointed
and the posterior region almost rounded), make it easy to iden-tify the phy1lo
soma as belonging to P. homarus. The bilobed nature of maxilliped 1 and the
presence of sternal spine at the base of the 5-segmented 5th pereopod help to
determine the larva to be in stage 9.

Stage 10: Total length 32 mm. Except for the increased size of the specimen.
the characters are more or less same as in the stage 9 mentioned above. But a
minute projection can be seen in addition to the two lobes of the 1st maxilliped.
Lateral spines on the uropod are more prominent than in stage 9. Anthrobranchs,
podobranchs and pleuro-branchs are developed.

Although Berry (1974) has included both the above sizes as belonging
to the same stage, the changes in character of ti’ two specimens are deemed
suflicient to treat them as “belonging to the two consecutive stages of the larva,
as has been done by Prasad et al (1975).
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FIG. 3. Phyllosoma of S. mar- FIG. 4. Phyllosoma of S. rug0
tensii. a: anterior appendages. sus. a: anterior appendages.

0/gfl

Prasad and Tampi (1960, Fig. a-D) described similar larvae as Scyllarus
sp., and later Prasad et al (1975) identified the larvae as that of S. rugosus.
General remarks

In general, the number of phyllosoma larvae appearing in the plankton
collections has been very limited. As for example, as was reported by Tampi
and George (1975), the number of phyllosoma that were collected in plankton
samples during all the cruises of various research vessels took part in the Inter
national Indi-an Ocean Expedition (IIOE) for the entire period of five years
(1960-65) have amounted only to 84. Similarly, in most of the plankton col
lections made in several areas duning routine plankton collections in the inshore
regions, too, the phyllosoma larvae were meagrely represented. The present
collection, however, contained comparatively larger number of larvae, probably
because the collections were made with pelagic trawl instead of a plankton net.

The author expresses her sincere gratitude to Dr. E. G. Silas, the Direc
tor of CMFRI and Project Coordinator of CAS in Mariculture, for all help and
encouragement he has rendered and for giving necessary permission to the author
to study the material collected by R. V. Skipjack. She is also grateful to the
ICAR for granting a scholarship, during the period of which the study was un
dertaken. The author wishes to record her deep indebtedness to Dr. M. J.
George, under whose guidance the work was carried out.
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thl larval blolow at splay lebszatl has
boon lnvlotlqattd. ma I130: alplctn at atufiy
lacludod hatohlnq at the nqqo and rearing at tho
phyllonuna larva in eentrollld eonditslons to the
Italian ltaqln poulbll. Ihl 011001: ufi I110!‘
aavlronnlntal pa:-altars such an salinity, pi,
tcnplraturo and dinolvld oaqqou on larval ncmltlnq
and survival la the laboratory but ban dntarmlmd.
A syntactic study at tho phyllosona collnatld
during the ermine: at roav saga: smpada and a.v.
sklpjuch was llao oonduutld. Iht important I'll!-lltl
an the fio1lowlnqa-

1, Rnarlnq cxporlninta wits uonfiuctld at
mtlcorln Rnunzch contra ct CIQFRI during
thl ported 1984-1986. Burned filnalla at
lg lg an mllnctad £200 the
tluhlnq cnntn 0! Kayalpattlnua mat
'mt:lcoz-in. 1110 battled specimens were kip:

ln the brand noel: roaring tank till the
aqqs hatched out. Successful hat-dzlnq of
the egg: was obtained aavural tlmu
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‘ml oontrovlzlid nuoplioaoml no obaorvld
during this study. "nu qppoudaqua and
antenna ot this flora was toldud and the
cyan aura drooping. rho mupliosomo
laltnd tor S-6 hrs during whioh tin! it
tl.-‘anlifltllld to thl III: phylloaoma stag:
without my looltioq. ‘mu point worthy
oi stationing in that than is no noulttoq
tor tho truutoznatlon at auupliououu to
first pl:-ylloaovn ntaqn.

‘ml ranting oxporlnonta wlro oouduotnd
in qlau bllltlll oi 5 litre capacity, 10
amour: oi larva hoinq mt in 4.5 litro
oz doublo alum: an unto: anoaa um
antibiotics.  tho environmental
on-suntan 111:0 lallnity, pa nto or tho
roaring nodia worn lapt constant as thou
o! tho natural oondition. 1110 phylloaona

In-van wore mostly tad on 555;; nauplih
In addition jollytiah, gag; etc oollaetod
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tron plankton an also triad on oocallona
whoa tiny worn tound aeotptabla to tho
lune aspuclally thl I-utlt Days.

‘ml phylloaona larval noultld 5 tints ln
the laboratory. I'M 5th noult correspond
to the Mb anal. 2111 tho lard nag: than
was only om Inoult for mach I€8@_¢ ‘ma 3:1!
nag: noultnd 2 tlnin to human the Gish It-aqll
‘mun lt an ooatlmcd that non than om
Iloult my occur batman two ataqnm, ‘ml
latlznoult period was found  vary batman
6 to l2 days. mo oqga, an aaupllololl
and eh: larval auqu obtained by tilting
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‘mu major onus or tho larval mortality
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laboratory HUI @0110: than that ol thl 1&0
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lxplrtnlntt Ln ttipllaata are conduattd to
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38.0 pvt. Th! hilt survival. rate will
obtaimd in 34.0 ppt and tho beat noulttnq
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The optimum level of pH, for survival
and noulting of the larvae determined
from e series of pH, nelly 6.1, 6.5,
7, 7.5, 8, 8.6 and 9.2, ranged between
B and 8.6.

Experiments in temperature series o£

35,5, 27°C. 29°C, 31°C and 33°C showed

that 31°C was the suitable temperature
for proper survival and moulting of the
phyl losona larvae .

Among dissolved oxygen levels 2.5, 3.0, 3.5
and 4 ml/litre in which the experiments
were conducted, the optimmn level for
growth of the larvae was 4 ml/litre.

Samples of phyllosome larvae sorted out
from plankton collections made during the
cruises of FORV saqar Sanpade in 1985
from the west coast of India were analysed.
Different stages of phylloaoma belonging
to various species were identified.
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ntaqna 9, 10 in 11 oi g,
It-I901, 6, 7 um9o££¢
otaqnaia 10o£g,g@§9_§'andu1:aqo9o£
3-jig; warn ohtalnld tn tho oolllction
um than an dnacrzlbnd tn detail dang
with £1-gutnn,

A collacmton at phylloacma mad: during

a crulnl at a,v,md.p_1ack tram cant mast
at India was aloe analyand and a lhort
pupa‘ publial-and on the taxonomy oi the
ant 10 included»
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