
REPRODUCTIVE PHYSIOLOGY OF

INDIAN SPECIES OF THE GENUS

PERNA (FAMILY MYTILIDAE)

THESIS SUBMITTED

IN PARTIAL FULFILMENT OF THE REQUIREMENTS

FOR THE DEGREE OF

DOCTOR OF PHILOSOPHY

OF THE

UNIVERSITY OF COCHIN

BY

B. s. AJITHA KUMAR, M. Sc.

CENTRE OF ADVANCED STUDIES IN MARICULTURE
CENTRAL MARINE FISHERIES RESEARCH INSTITUTE

COCI-IIN-682 Ol8

MARCH I984



gpeclarafion

I hereby declare that this thesis entitled "REPRODUCTIVE PHYSIOLOGY

OF INDIAN SPECIES OF THE GENUS PERNA (FAMILY MYTlLlDAE)" has not

previously formed the basis for the award of any degree, diploma, associateship,
fellowship or other similar titles or recognition.

4 20151945
Cochin-682 018,March 19% (B. s. AJITHA KUMAR)



Certificate

This is to certify that the thesis entitled ” REPRODUCTIVE PHYSIOLOGY

OF INDIAN SPECIES OF THE GENUS PERNA (FAMILY MYTILIDAE)” is‘ the

bonafide record of the work carried out by Shri B. S. AJITHA KUMAR under
my guidance and supervision and that no part thereof has been presented for
the award of any other Degree.

¢_ ——— '_' .,
Dr. K. Alag rswami,

Scientist S-3,
Cochin-682018. Central Marine Fisheries Research Institute,March 1984. Cochin-682 018.



PRKIACI

1'b0¢\\1t\u'0o£narlaQorgan£Qo1ath0¢0alta1
Iatcamdadjotnlnqatunrtmqnnlnhubnlopodana
lint 00010 in fiithtmt part; at we world. Rlinntly India

but  to:  of consul 900100 ct flatidn
manuals at manila. Ia “'46: to pnwlda
llifltltte  l-IN   ml! wpltcd
units oi uarlmlulu. tin antral Marlin Piduoz-1.0: Racazuh
llstituto (mm!) nu twin w  nooarelua.
flu Cantu at Mvanal  WM) in Marianna at awn:
mm: 1: In 1¢M/Hm/rm Pmjuct mom tho unclean 0! um
nan an en:-:1 out  at munollaaa and to pseudo
adnaaaa taming in nlrtmltarc.

Thu candidate utter obtaining an M-Sm. Anna in
8801097 {mm tht ‘hail. link
in fluid! 1980; 1&1-and tho 6&8 in  as a
$10: M000-Id! PC1101! la tho tint bntfi at the $=h.:>.

pron-ma in my use. nu-mg tho urn. amass. the
cuuamlta nflowmt mun watt in Mitozqt awash at
nartcnltazm ‘Tho  of the count included donned
“pacts oi the biology, ecology and £1110:-y at mmnomially
isrportmt nu-in orquaims, mm ct maid aurimalinlzm the
manure: potential. or cultivable an-inn omlnins. %1<n0a



but mo  or tha tintldnm llnllflmom an moan and
Inn  0! ltw-toad omaainn.  warns wort aw
3-Illnlibd practical  and It-My mun to difllaant
lnhranrhu ma mammn {ma mun of mmz. mm;
upunnacnuuz. tlnuaudidata mm nan-apes» atnwoithu
09010001 Ibjent ‘lw%¢t1on in Malacca‘ uafi pasnd the vmn.
initiation at the Uulwriaty at muslin.

‘hnalfldaollltlnfihlavnlinlnuywoxk oathc
uuoianpnnuno:  Phgaloleqy at ‘Indian
"hcIl0o£emGnnuh@truu&lynn11$6no)' bythtmdof
IIDIC Iifllh llbllmflfly  Mm-Iliti-an was

_o! .­
'.

._|_nunbjnnmumnnauvzu of thoareahanhan
Qflflflflfflrolopllllflnnfiiltlllltlillpnhcttonhaa
3@1lll0I|lo!th0najorOflnIln1ntIItwumuiduliooamlal w
&flil9lanthopl\ya.to1oq1o£ npmactwa at maul to
flu pmblmn at 0, manta!‘-Mm manning
illllalflktlénintlunamttl pamlatinns anvil} an
IIQI Illa‘!-wild wdli-tans-» ‘Eh: manta would luv: ptaetial
Qtltnttlauobotbiaeellnatlaaetmaalaofliazhonaby
101189 flit eollocwra lad in  at  1n
bl!-@1101-"!¢

‘rhoaaturalawul bcdso££g§,jflfl;an6§=_.g],;@;
an um; dlatrihutofl and; thorctozm the plwad pmqi



an no ha an-ac out ac mama mun. Regular fcrtniqhtly
0&1” 08 2,. flig Ina collector! tram vldatnjam, mu
‘lrlvauun and 5. gig em Elaflmm ma: came. All the
hbaruiory vans an curziod out at uodua. mworlncatel
nu» mm» to an nlnipulation and gaaglian ablattea Inn
Ill!!!‘ OI! it Vlfiiajlm, Tfltidbtifl 8&8 Hadru. T110 electron
lhnllnpy animation van 691:0 at I-ind:-a. Than. the caadmata
ll! M Dllflo OI-Illllll and  out the ditionmt amt: of

hnlnuabrnslanuunc mum. um: alot mad
lhfivnybclllatadzltmfluomuusihonaivomammuto

1% fin 3 it'll» qratltjlnq to 091:0 that all theamaze-net additional
8a%AhllhlncIutadoatl1cnp%¢t-lnplsyaaoloqy
Dlflfiflguflfi. flflflm aoaonunmowlcflqchn been accgulzbd
On % ttoylcnl Iaaiua species at annals} sum malts have

5.

potutht tor praeuaal I9p11Gilt10nQ in aontmnd mpmduauoaQ!



78
withing annoo£qru1:im&Iutshtoo:mmum7

‘Q 5:0 K0  H0500 911.9“ B01110!
an ny 8:90:-rising ‘roadie: for his unwind
fllluillu mainland I-atunut. eemctnetl-re cziuctn and
Citing the mun: at min lavnatiqation,
hr mifi this aha at nan wand not bun natorluinfi.
I-I, lilac. manta. ¢=m.F.l1.I. ma sub-Pmjuct

1:. cuann-uuwn. took akoan  may
an can  mm. raw and uuggestzonalawman;  qratltudcm tho hbouiaory

an nae won.
xumunmauuanuaammmpaa

ulna Iq as. Pm. annannn nu. Santa:
¢.I;I.I.n.z“  an mr. v.  Puau.
a-1. c.mr.n.x.. ma ta  ua tuailltic-s
billltaitltlonlndtrnapoztltlonhzlaqthucunrnacttlu
llhudltqnflnlo._‘ .

'0

llyflnnkannulanhnw thuotflmru-in-fisorqoana
at launch Contra at earn: at vunujm, Gallant»
lulu: ad hticoz.-in. especially so mas... 6.
In ll. wanna ma an-1. 1:. nwpan flayax. Otflnttl-in-Glatqo!



fit vllhlaju. cum: and iutiuortn Renaud: Qutrn,
mmocti-1011. and we scientist: am.-3.. K. Rangarajm and

flu.-1. K»R¢ Appulmttun.» tn: pzcwidiuq A11  holy wring the
mllontton of nquh: amine and aowact of omnzinmta.

I an qrafiml to BI". _¥'- Vtdmrylla Rio, filnlnt
icinntibh C.MJ.R.1., £0: all the help tnfltlvnfl during the
e=>u:n¢% 8:3 and -for his idnfi midanoo in wlnlstrativl matter:
an. M. srinath. Bciantitt 5»-1, G.I4.F.a.1ho1p06 an in tha
analysis oz data and I winh ta sword my Amen
thunk! to him.

It is my privll-nail to thank Mist‘ mini. Jeaph, my
£11005 ma £01100 admin‘. £0: ho: help  the ntady,
upwiclly in the estimation or mloauphyli. 3. My thank: are
0.100 fin to the stat! at cam:  and scholars at C11-S
Ln fiariculmn at Cumin. to: mu: 11:01; help.

I nuptial my  to tho Indian Qouncil oi
Aqtimtlwnl nun-rah. Bu D0111; for offering ma the finale:
Fullowdup Q0 any mt this wort; at the ICJAB/UBEJE‘/FM)
iioatrc oi Advamcfl ENG-1-GI in mama“.  Katine
Fifilrill Mmatfi Illfilflfll. Gbfiin.

Finally, Imnmfislmnflamltmflwtintony
plants, mt. 8. Mania: hum and 81:3. ma. nvaaankum Nair.
imam  and hluainqa naahlcd no to bring out this piano
oz mam hwfily  mm at that: tact. 1 ta! hcmzmnd

woman - 683 018.

sum 1904. (1.2. airman mum)



ltvmmawxvs mxazownwz or mam svzcns er ms ems gwé

amines

(mun! zerrnxnaw)

c‘: 0 n t 1: I m a

_ ~<v_1_#"  42*-r, 1  11 ,.~

flllllll I

('.

;|1.'!--E

I I._ . ¢:.,i,_ _ -.__Q ~E_\1 _ \ '
I' ..-1- . ­

'11._ . I

I

manna

I91!
HUD! Allis AE Mlfi'I&1ALS

%1% £3?  SE8

K9“ OF I68ortum:or  onmm: ma .%=»1'
4.

IO

ii

I0»

OO­

‘O0

ii
bl

GI

O1­

U0

IQ

Q0

?.&§.-E'­

1

7

10

20

39

55

66

97

114

145

153

6

9

19

38

54

65

Bl

1 13

140

152

179



‘hm, " um &&..
In

I.
.-D

It
. I' .

- 1 Tc’. \,»|I.-(J V, - ;"-_'|

Q.

In

\

1»

Io

U4

13¢

11;

LI-N OF 'I'i\B1»EtE'

pnlmnnrnettlwouuaulhndnatvhlutnjan
l'0u'I>m1vaaattou1nflncnv&m%a1
pllunrlscnottholaaaolbudovtflatlmr

. \.' - 1 _
olflnttotnwnjfllgntvlfliqjn

alwumnflw gvagu an% 90$} Qilfi 0

2;

E5

MET“
at Ian  puenun
Q-thnaowuntllnalnmttlnqtpoliatadi
DIM award with than at thn angularlqitaq the (%11ut0d) at Baths:
9flIIQtlal&a¢$6c<nalet§cb%‘ lP~£)18!£'.'i‘9l\
.'*m;.,... *2“ Pm::'" W Wmu wt-w-fir  init éittuint calmltho

an vhbllhr  in Emflttozout aalialtzu
In vhhlnrr wmmm 1»It Gtttumma nlinltlu

O‘

IO

O0

GO

90

DO

so

to

no

fl

Oi



lablu with Page an.
ll»

"0

‘ -0
3‘!

Ila
:1;

if-ii"

=~;

1!.

Q»

IQ:

‘I;

Q‘;

_ _ I ‘*3 _ ‘ .‘  __.'.-.I...a~,..I'.‘.  '

lugs: at naturltr. total. hodlndsy vulmtmm ‘
él variation an the paw
1&9“: in flnnmttn tiunuoeithoanuol

vmtauom in the pormntmqo
mint. pnmoin» Qlyooqna and
lipids tn tho amen mule 0: bhn

lliffimltartattonninfinp-0&1-sen
mutant, pxouzn. qlyaogm can
l~hMa.tath0d&99at1vcq3.mdo£tlu

wan  dzyunight

fir
iii!
Eézi

Pf
fig

pain.-la, qlyn
Mpmltatacaddlncmrmuelo

Iflmalltarinticnainflnpcruuntaqenu: nascent. puma.  and
llptnnlathndtcutivo glnadottho

312?"  lww M
vnummmmm  o£tbn%1c

=3
E5

CI

QC

OI

‘O

‘Q

O‘

CO

Q0

O0

flm0c£m1o ufi&flflflg .­
Pmntlin  0! tho mamzlc
tlnnll oi {mall  }flj,gg and£~ mm:

71--73

73-73

74--'35

75-~'?6

76¢-'77

76-~77

7?-78

78-79

T9-80

B9~90

89--90



Tlbll '£‘1tlO Faga Rn .­
23¢

30¢

25¢

36.

37¢

28.

29¢

$0.

31.

33¢

I3.

¢lrb0hyd:a'h h1n&1atry at the nmtln
t1nliiio£ma1Q_1;§ggn,§flLgganA_?_¢g‘;jflg ..
hi-otnflmtotry at tho mmu'-4'-I"-*9“
hlnodnnlstry at the  Mano
01 M10 aam.mm~m.r.- 11%
Lipid  of tin nmtlo damn#1 “M16  QM 2;-» 138581

"I -'  gi~-Q; > 3_

hzporllinat-Q1 tending Zwdn of {£95?; fer 1%1ca at Mina.-at . The
mat at phrnplalrkton £06 10
3-:’flh1OI09ll]'1_fl1$lIf-m'B£>Il‘  pot
uéaa of duturcnt swam; xmza ct
phytoplankton on ncnatlc mirth and
xwxadwt-Ava activity in the brown minium mm
Analymis of rattan“ of animal. weight
(Gt! uolmt) on day 45 at different.
100010 Mata fzon Tabla 28) in

Effect of difinzunt  Innis at
phytoplankton on M  storage andactivity  tho mow: nualalElmmisa
analyais at vcrlwn 0! diqutivn glandinduzoigggjionéay 65 atdiftcnat  1IVI1s (data fmm
Tabla 30).

Bwnlopunnt oi ration-lnmad maturity
and level at qlycnqan in tin @1edam of brown nasal 3% in45 aaya at tnafit

Gbazautiriotic staining pmpertloa a£nmwuwwwn 0011: at  @@.

OD

IQ

Ci

O0

cl

Q!

OD

‘Q

90

90

92

92

102

193

105

106

197

109

133

~ 91

- 91

93

93

104

~ 107

1- 119



$0511 Titli Page M
8 V

I-I.

Ill­

I6.

1’!­

38.

39¢

40;

G1»)

42? ¢

Gywclumtaal duatfltnttntion oi ‘ma
nuumaoerutozy material Lg the mabnlemolilfifi-» $nflmIM£.~ 881%
w-minim tllsmnno in mrobralmtomtacdEam %m M 5.» nmu
I--tut nuultpoa   at£1. £9; and 3;. uggn ta noun-alectm

3"l'Ofl!il84%;:trl."l'~81-1?!’ gt cercbtalectolégodGllil I  Q ' 2;’  ,
gyg . Q1:  -,1 “.9?”éiflt $0 Q1 ‘£25918 199,4

waning l'O@»OnlQ_1n vllflrrnlucwnludhm Jmlsa M :2» 181%:
L2-toot Insults on upswing response at
ism mm M £.-  w *1-I¢I=\~ectnm
Pmqnaun mortality cf vtamrdactonind
animal: (both DMD!) of 33$ gflg during
vgoxm at cxpnrinaat. (Tot Io. at annals1 I».

fipuminq magsanae in podaloctomaod 5%mm M 5:.» mm
Fmqtinlwc mrtalny oi%1s (both nan) of Pun: ladies and
§.&flflg during 72 hrs. af urpurimmt0 Re. oi animals 100).

‘O

Di

O0

Q I

0-0

‘I

.1­

CC

125 4­

129 ­

139 Q

1.30 ­

139 ­

132 ­

132 -~

133 ­

$33 ‘P

O

1.26

130

130

131

131

133

133

134

134



"'a T1tl.' PQQQ H0
I15»

Ilflv

rifln

r$§Q

rifle

"Q0

I19.

I19.

rig.

tip

L13 0!’ F

1% mpmuvtnqtbofiottihafloaolhmunmaal
%&*a.r*""*"*"“%“'mIultmatmum1

I  inflation: in tin nvtialat thomntl his avtnhlnjnn ..J  variations in thoparameter: at the  bod: at Hat-has so

4 81%! variation in tho imam°f    B1 I    -­
5 titan at salinity on spam viability athm mu W Elm @511 -­
6 lltiflt of laltalty on in viability at‘­
1 Baaonalvnztatiaaiatlmobaulydxy

uutmtaadpttflmvatozwutnatotugImdh1o%£ca1t.leno£nmt10at ii @131. n
9  vulauma an nu: count an

ammonium: at adwto: mania#1 hm mm -­
19 Batman varlafl-em an rat-at  and

blednnlcal oumnttlaa at 4190!“-vialwd fififim-ta ~~

on 7-Q

18-» 14

15-» 16

341- 35

60-$1

G21-$3

'1! -- (73

1'3 -~ 73

‘N - 75

75 - '76



seasonal variation in who may dry uugm
and pOIIlnt.UItll'6nfl&ln\[¢£ £.;§§;!1§gQ‘l,

F19;

Fiflo

F‘Q0

P*gg

riQ¢

F19.

F19.

?1Qa

F19:

F1Q0

F‘§a

11

12

13

14

1!

15

17

18

19

30

21

iouoaal variation: in water euntut and
%m1m1 comaiuea at amt‘-10 tiuuoW  zmau
vanauoaa in waterma bi»%n$ca1 1atlaaotafimmz--1-»=m.§iE1.
variation: in day uudzt avatarmatcm and  mwflu» orflwmw 0!-mi Qf  saw
fizlgaayl variation in flu dlgattvc*"¢'~=¢¢11%
enact oz at-ton (Phytoplankton) on6-Iv vllqht in hm
Ethel: of rattan (Phytoplankton) on
61%;“ 91:06 Ludo: 1a 2% @155
Minot at ration (M:yt::p?1mkt.on) on nun9=>w\fl1M¢=i=£E ‘

muaoation mowing the location ct the
%11a and uoannetivnn in tho banMm!  mm
Magic typo at pyn-1 Mm adumacntory00110 pxcnwt in the  ganglia#2 and f 1?~  . Withintho  uyzitom   actions(A. B, and D2 an am.(aqua:  win: canon lama!
mramz auqu of acamnnniory
Gfi“V“- ‘H ‘hi R5610! 1 an?ma r flflQauElm
nulaim pzupu-ty. Tm stage: 1-5 an
orbltmn an tin P806008 oi Isamention. %1at1na and nnmatlanin  in a glam ml: oi
activity

O0

00

to

00

IO 7

¢. 10

I 19

00 108 W

at 12: *

no 12‘ *

0- 124 *

76

77

78

79

77

77

78

79

80

194

106

109

123

135

125



Plain l

van 2

nu» 3

ram 4 a

Pam 0

flan 1

Plain 0

P1110 Q

lnlflfil‘ Pbflli

awn:
wlvflllv

Qumltlv

wwnrn
Qwwr vVII
8' 3

-s»

1

211$

38

37

18

Q7

VII

133

If

7*-I

2'!

fl

39

U

I0

134

1%



1

@I\P1‘IR1

TM maxim mania (Imfly Hyt!-11-den) Q10! a U160

flobdflanhuueaaméamrlmnthnhimnmflnwaunot
lpltsbozaua (lat. 76.80%; long. 18.00%) in the math to
I-0391101: Islands (lat. 48.98: long. 69.4%) at cm Indian
Gina an an south (8006. 1976), spreading our tin wlu.
filmflwlo» lllbtlvpleal an ttupiw climatic nqtlu. W110
tho littoral w shallow sub-littoral  an tlntznatural
habitat. wanna-twnllly thiy in flaw Ln dam: veto“. %0J.a
him! admin! to anus»; condition: as will. filth sad: an
ublqfi-item: diltzibutlom ind with this £10
ulqnittcmm as aa tmnmt vorla flood Immune. much have
bum ltd-hi to: moi: mam. xmyuioloqy. coclwy. ram-1-no
and prdfletloa (Blunt. 1976 1; Kortlnqm 1976; was-., 1976:
I008. 1976).

an quota hen baa  (soot Ryan. 1955)
undo: Fang Myulidac at Qua Polclypodu Phylm Hellman.
with swan %0m$a11y 1-Iwrtant npoalos, at mid: theortluhlmmlnl.
investigated la quat um: (Inga. 1916 ,5). flu thaitcrzmun5. nthwch taunted as as
species ta the Quito: lttaratuze (mat-Rina» 1955). in



2

awantdlnfi an a variety at the lama: 3.  fibibgt, 1973),
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(1953)  wen Lt. 2&1!‘ K1117 Q51. (1982) ~%.nnd
hintoleqy with autordiogcnghy in  tho ado
nlpmdmtln cycle.

The manna: nature at gm“ pmlihatlcu in the
mm-.10 lob» oz the maul in the npmfiaum sauna and the
lnnctlca M the mun an the stoma: can during tho nou­
zupmdnctive scuba (flabbott. 1975) are mama: tor the
b1od\n1ea1n~u¢£aaontlaoan.tnai.Ludota11. ficawaaldaanau
on the blochwical eoqaoattion of the mlllllu. oapoclally
h1v&1Ifl¢ haw  Itlildidl IIt&l1v¢1y and mun int!!! have
him unsound by $1000 (1969); 6Q&0i-t (1916)  508%“ (1979).

lag-flflgouom-I3-quloor atorualmduultnnttoaot
qlyenqaa mantra in 0100013 timed with %1 mwfiwflvi
cycle we mam and alndll. 1972: ban. 1913: 8004» 1978:
anbhott. 1918: Hagar. 1976 3: Zmdil ct a1» 1980). similar
@1ahan bcunnudnona. (Gr.-anumo. 1946}
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QM 23$  (manta. 1969).» The putictp-mien at the
06%: £1: (mrbbott. 1975) am hapa@mc:naa (Thomson,
39731 Thowanu 1311," 1914) an naerqy storage ma qanumqomno
in 5*,» ,1“; has been swonofi.

In curtain meek: of btvakvu. a Giana: mmlatmoa
bntbunaflonadbltwninfinywplmktoaahndannoiathonaand
thl pmauu or rapmmmmu. Qmntuqmltil. mataratwn and
lpwnlnq um place at attain Jlovoln of phytop1tuk'wn
pzoamuvazy (Pusan ,1; 3.. am; man Q Q... nae).
bqnttmlatal work on this %t has-~ ham linltad (Vela and
Ipllflniop 1981) 0

fill“ inwltdgl ca nlnmaatwtion  its 8010 in
of bivalve: is United 10' aplto of mural 9::-ed
was  out sin» 1955, including on 3. $11; mu
5-1. tlmguiahallimm, 1962 3. 3, 1968: @110;
1965, 1965: 1-ubut. 196$: llaztoja, 1973). A modern appmam ot
quit mu that aim:-0 has mllnatly bum cdoptod (Rabat and
Batman. 1982). b

Otafln on aI:m%I1n0 main). oi R
nmmmmwponamawuzummwnmzmmmwas
contra! @11a¢ #:1000201 ganglia uni  fllliilta at
auaam. stucco or  (mine. mas. 1059. ass:
1'-vnthomlsll» 1963: flagd:|nd:flm¢ 1964 3)» Qmitally, thn

an-ohm-a.1 ganglia have bum iswliaaud in mnuollinq roams?!»­
uon and viscera! ganglia La anabolic activities. It. would
be no-on that most of the invutlqauona Q4206 about znlato an

thctalv0:atcm$wpommuc1@Q3§fl|flgandnnnhnv0blm

a
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on tho Mufittcrtlmaa mud. Q. ‘. Etadiu on
uopmu mach: at mulls have been vary film men an hnajal
(1969); I-hnettl (1989) and Vela: ($977). $900 halt-lint

biological smiles have bum mdn on the Indian apaciea
also womb won the win amen: (Willi; 1942; Joan.
1930: fies-16:000. 3978: lino 3131.. 1075).  Q5 Q,”
l1!7$)lhd  and H.980); fit thi tint t1mI,pa1d
lififlfill-Dn%fi1\lliflZOIDOII\\\»OI!8.@OOfi1Il,fli(¢ )
1_fll-__t!j1;__g@ It1adr1‘doatmata6uta.t1cdmd£unn1nnmd1
ea np&1ou o£ the Indian mun!-0 bu hula lacking.

‘rho prunt investigation an the "lnpm|lIct1w
whys-toloqyot Iadlualpnllluatthqfifilhfllilully
llytllidacfi vutaluawto wmtandaw mmlodqa
mnpma\nuoa@zunnnmuun1£,.;n;gamo:0nnmna1
2.~!1fllll­

Sinqiphyfloloqyéi zqamdtmtifiahalto bounehntood
along with owloqy and biology at :w%t1on¢ 1'-hon Emu“: in
intent actuary inn lnvutlqatnll. The kaoulodqo and
9\MfiMfi0lWwflBUvlfiW“°1°W°fm.‘m
mollaathmnflithia iflvtltiqltionwillnntanly mu:
a1m.\numuaav?on:;ua:o:uapa.nt. hutvauld an
ton tho bane-Lia salons‘?-in to: macs-um or r¢o%¢%1@v fli
tint mocha in aunt-£01104 Iulé paudufl-tun.
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The tantra of £04411 umloiwl-ion oi tho mun:
analenqthcwntooutotlnaiaaadtntnnalvotlnhmqctthc
lwsiltmln llnl tutu plans nlemtlufialwu coast fawn
¢m§u:amtoKo¢1k060£orflnq:nnnfi0l01£g:ig1j,§1fl,1
(la-I-mnfltll (P1. 1; A)  coali­
imuvulmlawmttmhrflnwmnmnnlflggflflflg
mrialwnand 5&1]-n (P1. 1' B). Bath thnipinlnl 13.‘! lttafiid

lbflkainthnflbttdlltuqlnn.

ggggflflflgimnnathat
mamas. a {mum 7111090 about 12 rm mm of

(lat. 11"1$‘Il 1009» 7939'!) (I19. 1); ll was Gf tin
wall-hamaenntmu tumult  £0:
lbqilnt 0&1!“ fin: 0:0 chi; 0! t0pa%1v0 phyaiology of
{mm Oetolnr 190: w Dude: 1983. Thraauvpllnq
atwlnlnctafl tntilunqllarflldywulneatndiaflnnbttdll.
qtu1t0z%aabont200nwag£mntl'niInnw£thamd
nttlnnut of mu!-‘l. All lilo qmnpo Ion twltaailfi in tho
populaunn» finqulu amlibq Ill dam £92“-1-flfly tum thd
III-ectefi 011:0. five radon aawlu mm drum on cad: 0&0!-bl!
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PLIEI 1

A. who won mull. £gggg1£,g,(b1iJ

3. The been maul. 3% Q93 uurinlaost and flair





cad wold. Thu pool“ sank was mankind to zmmumt tho
natural population in the mun! hid.

Bfiriaqtlzoinitial mrvcyotflhhlcnlhtdlat
maflmr. it was observed mat. a aha chant 1.5 In I-nth or t-.110

village In rlwlarly and fin: III-ting cf walnut hanks. Ht:
at about 1-1~5mdmth\n-Inflq Ilnnatho tutozttdal mainland
21.1106 with mm». ‘flu: III! um: in the Viitnity at lush pits
was dtamlwtid mo to pollutlun twin tint: nut“. In 0:60:
to study the afloat of pollution an tho mlpmfiucttca at mania
tmmd on the 80¢: at thit arm. nqular fiortnldltly “wits
02 ma watm: am mall ‘I080 wlloetoi tlwmidiout tho puiod of
Maldi­

thn btcloqleal amt“ and wan: Kl-an oclloeud
tron hath the an-901.1%“ am polluted emu at flathu: an
first at tho collection cite and Q-nuwofi nppmpriauly
to: flat: 10% patina at the labntawq at the Caltmt
Raloifll  at Gourd Ruin P1100:-‘la Maui: Institute
aitoxtauamorttuqtlunwioti-nlhymlflevorcdiatmeloi
13 kn. The nnhoao or uufiunt and pnnxvadoa or anion
0-IO 913$ Ln the tlllvlat dmrtirlv

um mm fr» "111"-n.1w
Porfluaimdtuoathobmuzmlmlfi. jflim.

vnmmgu. a swung van»: as an mm at u-zvuamn
(lat. 8“32'30"m low. 8059'!) (mg. 1). no manna fiat
actuation or main Iuavaohnr 1901 to Dinah“ 19“. The
aapllnqaltowulooatodtnthcintoztldalltilmdtluhod
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ill: @9006 flaring 1% tidal. Fortnightly amino Ina
mlloatafi randomly Ema S points and poaled. M in tha can
at gain mud. the biological and van: pawl.” mm uuma
at the collectmn site and appxopnauly pzsgqmndqg an
Vizhinjam flauufin  at Central 1*%a::tnu Filbert» 800%
130%!-GIQO Ihidl 10 Gbflht 1.5 kl! 1% fltb wlllttiun I11’-I.

Aualyaia at armies ibtcloqical an iuvlmnnnntal) an
curls! out at the  Maria: Plnhnnea flnauzch lnaumtm
Cochin nth: further transport of tha panned materials tmm
tiallmt and Viflainjam to Ooehtn by train.

ii"-“‘A"'I.#A. "3" ' F‘ W Y 7 i"  >"f= "_i "-".; :,_'1'?  '9  5"" 3

‘rho attack at ganglion ablation em apwamq ma
lmdhddlpltlnnntallyiabowtho  fhchzownmutl
2,. jflflgwu wlloctad tzen the mania: sapling alts at
flfilajm and ‘mo qmglhn  Fwd!-as III! unttiqfi mt at
fit Vimtnjm Renard! matte of antral Hanan Fidultiea
R-eldazda Inst!-mic ta.-on 15-30 July 1962. Similar audio: on the

yuan anal j_&;;. 343;,“ van cu.-£106 out at thn Kovalm Field
Laboratory of Madras Rineatdt Quit!!! 6! Gent“-1 lflriaa P10108108

Maud: Institute fixing 22-31 May 1993. flu-win for thia
sQGy‘\n:u @111»-as {min mneot. 30 um north ot I-lads-an and

traawalind to mvalm.

§.;‘.‘.T‘.;_.*\*_-Q.-11* ..*_ -. A2.   1*  .".1:’

‘mo Imorinmul work on induced maturation with ration

1nu\qbguunmg!Q1g.§|guaeurt10fl0utattln‘!'ut1wt1n
lanai: coma at cuuuu Marian Ftduriu fiuulm mum“.
ampzu an mnoctld man vzwjw an  by wvl
cowuumrinwurqain-mazmmtazoaa.
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III
lmfififlélfifl

Rqn of than marina mania ha boa eotnlatnd
with £%n cud: no 101%» water tclwtutuzm salinity and ti-<1»
by any  (Hagan. 1976 31 Eiflli-II: 1979). Em: huwlcflqn
aathcuuleqyairwauolhadnin Iaaiaiabandonflzastaétu
of apmflmttm fin. (nae) at vzzmugam. mama lasso) at
éalaaut. Huulmam (1900) at xmnma. Hwumaham and Mme
(1975 ,9 at Ratncgiri. and mnnuxu and mu (1900) at ma.
ht lnhnaatlon on the h?mhy at tho Anbflnn 80: along thu
Illtcaastot 1nd1ahanhnm\n11.d=m%€l|l1ntha rcwruot
%1:thn and Jaynzmm (1960), Barnyard-n (1967). B068! md
Sanlnxcaaraymaa (1988) ¢ fimmm (1968) , hate:-Ion and
(1980) and fiihlflu Thu phymplanlttfln dilfitilmtion and pttlw
p:06uct1ono£tho:cq1ouhubuaat1¥l6£08bymhrdnmyu
(1989 I; 3). Ilrldmuooirmy and Viwmwmaa (193). lair (19%)
and others.

Burtm the Pllllfli away on the :up&11I
Phil!-01093 cf Quill (31 jig‘ ind £1» flflflfllla it filo
aonztdoafl  to eallout Mu on the Qvtmalflltll
paranuunofit-Iuaaanfl baflnteundnutanflmnlatlmllwot
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umqnoua flactora On thp diifutlllt 910% of rgpmdgmtion,
The 0011-hamm parnctors rd-11¢ have ham oitablilhed to play
0 1010 in marina bivalve rwmductioa sum an tfitrtmn.
ntlinl-tr; mtbmity, rainfall ad phgtoplmkton pmtlction win
lllcutcd £0: invalid-qatieu.

Pezizntglnly aurfaet Into: amiss warn eollectofi ftm
tho atady am at mafia: ma vazamgm mmq omm mm ­
00% 1983. all cumin: were colloctld bntwnnn 0900 - 1000
hours on obawauon days. Auunnphe:-8.: ti-wo% and mint-all.

an were oauuna £100 cm mtmzuzoqun; mpazmnaz. sunny
was 6n-cantata by the clan-teal ailmu nitntl titration mthod.
fliuolvud oaqqcn contact was obtains‘! by winklor not-bod

(fitrich-lad and Panoaa. 1960)» Tumult; or the on Inter in
thlflltufllbodamnawaabaflnntadbythovlluclnothmuainq
emu; canon tuzbidolntar an upxuaatu Jidtlnn Turhtuty
mu (aw) (MBA, 1980).

Phyuoplmlctoa promctlvizy was  in tons at
cnlompngu 5. Om nu-u of tho wan: amt“ was £:ll.tu\d
through 4'! m  GP/E‘; filter 900:. Prior to llltmtion
atnréaopaofi Iflnmuimoarbunaaouaqcnalonnaiadfiudta
in ample. MM: filtration mo 91% I080 qltlntd with
90 it lolflma at low tuwomtun in 6% £9: lbmlt 20 hm:-ta.
the an-ac: win uunzrzzuma ma can mam: saunas; of we
um attract: mama an ac mgcwapmmuuaz ma um) @150
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abnorblnnunsncnndcqun. Allows: (ram wuuodu
hid: laall  ‘lmanntatmlunphyllgvun
Oil-fllatltv aftct GQIIIQMBQ fit  la IQ
81169 the mum ct wtialhv (1901) as
9110 in numm me! wanna: (1069). Tho nan nanny
ulna (an:-aqn at tan on m-nanny value] an 2% no
zmuum tluctutionabuttnrand. hi. mnnvalnnazu
Pltllltcd ad Glamulfl. more tonniqhtly vain“ qavu
nautical Lnloanafl-on (gm. Gnllcmphyll Q) ¢ tiny an Quit with
an an in tho taunt.

flI%»'Q8

the  taint“ and  ulna:
at ggg  had a. vlmiujam along aim uuwomloqlau
data. an pmantd an rm: 1 aad F19. 8.

who  uwcnmre 02 ma no nu: at Vlzhlaju
Ill 3%-O'¢ in Gflbhtr 1901. it gnhuly  with ll-1&8
tlwmatimn and named a marina at 29¢-3'%1: in Mazda 1!”.

In April 19:2 flan an um: umamuro m 2hi’C mun an
ahnqmotin tmoxuann van also high (33.1'€i. A110: april
thcuvusqaaul ieonttnotulooataunzuadstnqanininnot
34.8%: in July $03. Hbnqflllflg first ‘Ill In upnsé uni.
mumtw 29.1% tn  1902. ‘flu
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‘ivtlfilnvualuoynahovcthemlnllllnmdholavthoauimn
flllwhtflc  (‘tabla 1, Fla. 23. ‘Ibo umut ulna
OI 24.3": no  in July 1583 (lmrth-rout manna IIIGOBJ
fin Mduot rum at 29.3%: in mam 1983 tamer).

‘I-‘ht Ialinity of the Q00 watt! ml 33->12 pp?» in

1081. It Qrahally Lnelnn-lid to 35.69 ppt by éaptfl.
89:11 flwro In G qfial “Mama to 32.55 pp‘! in July.
Ifiliqallltlyau tnttoellnctlundwaamtiaodupto
fifl the muse; I00 JSJS ppt. with unfit tliwlmatd-om tho
00111111 aqua tdonuufi to 14.10 ppm in mean: 190:. ‘rm
83% lllinlty Ilvel at 36->68 ppt III %I"I'I8 6821119
1982. TIM lowering at ltlilhltj  I10! flit
Qlfllallniu of  ma!-atalls tho  32.55 pm. was abtunld
in 61:11 1N3 (u:mth-Int monsoon) and 33.62 apt in mvaboz 190

nonnoca). fin niauvnly Mag: val!“ mug
Onubuwflonumnz lniaammwuauotofluhlqduaa
flhid north-out mason.

llllllll
The viflutngaa malt N001?“  Marina Vtho anath­

Illllmlmnaavell. ao1I>tth-Otltwnlonn. '£‘hono:'fl\-tan
was out-in mung Ocwbon-Docoficx 1931 with tho
$30! rainy day: (13) in Qfiiiwbilh Eb! zuintan fit fill mail:
id-liq 391.8 an. The mum-an mnaooa was nth: Milan l'!¢]'-48.11!
1902. Buztnqthisporloatlwhidaut miahllocauz-zodtnéuma
(#0.! m) wlm 23 rainy 6:10. who  mafia anoint
by tho QM of Mwat- In Gumbo: uni Mafia: 19031» min It!
hit again, at n lower iatnnnlty. he tn wcm-an manna (Tabla 1}



Ilbln 1 Mammal variations in tho onvimmantal pasture of the
manual beds at Vlahiajun.

ucmmunlmnumannnmaauwuaa
Innfih flea utcr 811$» B1sav1vudyTIxb&~ Phguo~ Rain~ émmosphczic

tmpo:n- aty~ cxgqua d1ty' plankton tall _§£Ef;§§£§f;tun '¢ apt ax/Iitzn JTU mg Chlosog an ~ - ~@v ­pny11_gfin musk m

flat 81

III I1
PIG 81

%Jun¢O2

II 82
‘l:'0I
A9:-I2

Il]'i2
fiuvlfl
Ill 83
Ia 82
lip 83
9flt,G2

l0v’03

I00 Q2

2?¢9

3C.9

38¢!

37¢!

28.6

29.3

29¢1

38¢!

3G¢S

34-3

25.6

26-5

29.1

26.5

35-6

33.13

32»62

3$¢54

l4¢iI
34.70

35.2‘

35.69

3¢.32

33-75

32.55

33.95

35-85

35¢32

l6»$8

16.10

|lwfi¢@¢IIInl-@@Q~\bQQQ}=Q@

i»67

4.74

4119

4.60

4.70

4.33

3.54

4.13

4'7?
5.19

{~75

4.69

6¢$6

1-O5

4.45

NA

Rik

BA

Hh

Ha

HA

345

470

C35

540

I55

109

206

263

290

2.15

3.19

l-13

11¢92

‘£53

?¢38

8'45

23.5?

10.52

$¢92

5.54

6-3?

3.94

lqil
4.03

291.0

156¢0

27.4
0

0

0,5

$9.6

394.5

400.9

147.8

117;?

17.2

129:3

1?6¢fl

33.8

23.1

23.5

22-5

21.1

21.5

24.1

25.2

25.2

24.0

23.6

2a.?

24.0

23.9

24.0

22.:

Dc­
30.3

36.1

31-G

30»9

31;‘
32.6

33.1

32¢3

29¢9

39.5

39.?

30.5

31.2

31.1

31.1

iA- nata not avnlnblc
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Fig. 2 SEASONAL VARIATIONS IN THAE ENV1RONMEN
PARAMETERS or THE Mussu as-:os AT vuzum
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Tho diuolmld mum Quantum. of  an water ahmnd
Mt ID Gltinltc tread mum bl M31006. The
Gil-%‘I61flQ9§€l1.%UQl3a“I1/1@l'1%$°9l-'11 1982 andtho
Quinn 5.19 I-1/1 in July 1982 (‘tabla 1. P19. 2)‘

nmnin
Imanawnnrmmcmanlbadanahadlw

hllbifiity vahnl firing April: 1983» Rnlatlvaly hlghor
mama; value: wan w1m1% with than mnaoona. However,
'thIrGngIiMIlt11110‘IbUhIQln2($é‘TB1nPi>l'i1lB654O aroma
Jilly (‘rnblc 1).

*¢1\1°WFhY11 83
Phytoplaaktm 114%: was  as liq drlotcphyll 3

pm n’. m emu: aux. the amempwn ; mat-out ac 2.15 mg.
It wu'umou4 to 1.94 my in flu ftrlfhllt 0! SWIM: following
whim thuowuqnaal 1-nflnunnamtag untrue! :4-05:19
in mu  (catalyst at Jinan. mllmdaq a abduction to
5.53 mg La F&. tbs mlozopuyn oommt annoé
aunnuna1uma1nno:a.0q/Juan nus mmxqnz
9! I481  in 0 phjwpltnhwn hlflflm. Thu blfleln Rt
laandtospznadovozthanatinmnalhnduniwutlaga
qtOlIl1&ht0fl@L0l8t0*I=ln\ratOl'¢
'4-1W-1" mam; av-»  Md
“mm. ‘l‘h0nattcr¢ dzlczophyll 3 fnlan gratuity dnctound
to 3‘-12 mg 1: Rflvifltt»  Mali Q!10809h111 3 talus
ebtalaodwu 1.04:3 tame first Qormtmtotlwldnraadthc
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Imt&wu38.49ag/n3mHq'1982. °1'hop0al:x.>m%:l.oavaa
dutaq My-hm with a   in Gamay (‘tabla 1. Fig. 2)V

The hyaxam-mam futures ct flu onto: at the maul
bod: at llathus an pruamafi in mm. 3 ané 919. 3.iii

‘Rho an vain: tmcsaimxc of the tlfilflll tlmhtutofi
1% 26@0‘G (Mann 1982) W 39-9"€ (Juno 19811. In Qfiiobtt
1961; the taxoratutn  ZBQPC and Ln “Vii! it inmand tn
2a.9'c. P:-flat nuvubu. wum n1i.¢:t s1u<=ma1<>aa 1: nlachad
29.9%: Ln Juno 1982. mb&anti.y   ducznand ta
flu minim» at 29¢ in %n and zen aqa-ta to 28.2%: in
('.l‘fl-D10 3, Iii» 3).

311%
mm mane; vazlttwa an-my an  um Emu

85.40 pp: in Qatohn: 1901 to 40-50 ppt ta Hay $083. Fran
Qfififihit in n.Qi3Q£ 1981; @110  $911006 198 nnd Iliad!
(35.40-.‘l$.9~4 pm.) ma tnareaod wily to 3945 pvt in Jamar?
H82. It 2006106 the him“: vain at £0.86 wt In  1982.
Into! tt  £0 36.33 wt in 1983. fixing July
M Quiche: 1982 salinity was  mimldinq with bun” aintall
3; ?‘QO 3,0

ill).
fl\cnut2\~ucnmnaoeawaawayanth0Qa:i.uqJrm~

August 1M2. with the monthly zuatdl naming 63?»! -- 757.8 an.



‘labia 3 saanenal varlatxons 1n tho euvinonnnntai paxmatnrl at the
annual bode at filathur.

Inlfih $0: vats: 8a1£- u1sao1vud@Tuxb1- Phywu- na1n~ axmuapheric
tlI9Otn- nity 0:390 dily" plankton fall ggfiggggggfgtaro *6 pvt ml/ltttb JTU mg Chlozes mm» 1» max ­

phy11‘gfln gum fun- C C
QIIQQI 28»? Slwifi 51.17 NA 3.31 263.3 24.1 3053
luv I1
Bic 81

dun G1

Ibb 02

flu: 82

pt Q2
H! B2
Jfln 82

Gui 83

Aug 82

809 B2

00% 63

Iev*l2

90¢ 02

38.9

27.3

21.9

38.7

27.7

29.6

39.2

39.9

37»?

26.0

37.0

28.6

3?‘!

38.3

35.94

35.61

39¢85

33»04

38.81

36.10

¢0¢I0

39¢92

37.‘!
37.08

37.20

36.23

37.73

35.06

5.1?

4¢90

5¢4l

5¢l4

l¢16

'4»B6

4:23

4'9
$.34

5.55

5.37

4.57

5,38

5:36

HA

HA

HA

140

253

615

843

UGO

B33

8&0

930

910

930

108

(.00
4.2a

e.a2

4-75

4¢26

1.50

4.00

5.20

5.99

17.91

22.0%

7.95

6-37

6.68

11103

3403

3.6

13.1

187¢3

737-5

$3?¢B

757;!
111.6

3i9¢4

116.1

0

33.4

32.2

23¢2

3J.¢
23.7

24.9

26.5

26‘0

3412

23,6

23.2

23.9

34.3

Ziafl

30.9

31.6

31.5

31-9

32¢3

33.1

32.5

29.8

39.6

28.9

28.9

33.4

31.5

31.9

HA-w Batu not avnl1ah§c
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fhotltnaeuuttaodattuwndiatnalty tmnflcwbozw
1"? bl'1l% 1-B W0 W6--macaw nhmnn. Rating
Qfliofiflwi 1901 Q1-In than tun law pnclpttatinn (mu; 2).

‘rhodianlvodanyqnnnt noawatermqod mun
4.10 wt/x 0-mm 190:) u.» am an/1  awn. rm
éluelvud cum mutant manna an trawler floatation hung
the period oi bboctvntlon (Tabla 2, F19. 8).

£411!
¢1\¢fl:I&d!.tgo£*m8\Iui0 rtt?l1ithIt\I\ah1d|

Olfilllfltn that of thnlltlvtl-%bId0atV1ah1.njnn. Fmlfbhluaty
1982*&th:h1d1iIlI0¢cnto1I¢IIlllund£I InINt1toIOv¢tr
at mu ugh £831 -» 940 aw) (‘tabla 3).

(Q11-B:I=I=>!>hr11 I3

flu dalemphyll 3 vain» ahcwad a nomad alumna!
‘l»@@l’1l§fl‘lO908‘10d0fI‘Ul@Y¢ Zn0c% 19l1tIn%t
0! ahlomphyll. ; was am. an/Q‘. 1: mm a  unzan
M 11.03 In/Ir, in tho first wufl o£ damn 1902 (wthlg
avnraga 8.82 ng) . mnmnntly chlorophyll 3 content vlocxnuod
to 1.50 mg in wan mu. mu:  memayzx lewd
qr-nan; and ze man O nun» at rm; mm’  inn
“gag mupqzaog-%ma1aqzofl-uooumrrmnotcblcon
demand at an colonial bluo-gnu! alga. 1'11»; %tu Inn fin
peaks or phgtoplaktoa psuhutim. n Pt!-In-:1 PBX 18 W0 115'“
wad: at  1902 ma a aoaondaq put in  first wad:
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U"! Gilt? 1982 (‘llbli 3; Fig. I)» Till fiffifillnkton blow
Uflifiififlihlfldqnnntsmaflnaammum
lawmaker 1903 as thocouurot thcwatcrvnl annular: mama
hut poupla ate: in this phnao%n as “ha”.

DI%8$I0fl

‘1'h0soaw&a1d:angu1nth0wv1:n%ta1 tacwraofi
ficmunlbtdl-tlaatvlahtnjamandllafimrwltéfiouadtzabu
ualciatnd with tho pI¢\'lfl-18:9 @0000 angina at the la. TIM
with-lint unaawa wan activa at Vtdzinjm firing flay-July with
navy natal and a mama P8001-Pitatten  mu so
north-out monsoon ariaq %hua\-Buuldnbur. The puma at
flilihll and-acsl-G06 with flit ppziod mm ltlinl-21 and U%ora®nm
Giclbnatflmdphywplfitenhloonul.» Thnnlluintaouuurtoé
with attllnlagot nbouteaomnth at  south-»
vut non% was unlit mm Juno-int. The min at
Ionawn in intlucncinq  hyézoqraphia  and primary and
uwadazy pxeaauoa in than manta! wauxn at India bu ban
flatly hzcmwt out by army wfiatn (Rm an  19$:
nh%an. 1999 ,9 y  Q5 Q” 1969 ma flan. 1914).

Both at Vinhtajuu and filamu: the one watt: tmnnturc
was aunpuauvny 111$: in ti» m uucm (l'cbnza:7¢
Hunt: and April ma: at vzmuun ma Mn fin Juno zen: at
Ilse!-ma‘). The luau-inq of t%ratun $atln%!-sported
nlnthanbocnamudbyfinprutpnauon. watchman
8:10:-an (1960) rotated the tmntflmrl flwmatmma ta amp:
varhtlnm The tmurama tlucuatlom ebnonufi during the
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9:0-scan iwntlqlttca at ‘ifhhtnjua music vim tho fladlma 0!
ibvllflttm Q 51. £1900} hr flu ported 1911-78. $110 salinity
was land to Mu-Qua tanning nu mason. ‘tho uJ.l.n1ty
£8096-I at Vtahinju 610011 09100  Ohltlvltlonl 0!
ififllllmfiilfl Q3 ‘L. U980).

dlanlvad mum mutant of tho nu water: at
vtflatnjm ad Elathut did not mqu any mania: paths» of
Variation “apt that thy vain“ vim lliflttly high M21110 the
muoooa an-um. Ran and Guam (1989) also made similar
obscuration: ma “pond that, in the not mast; diewlvad
any-an nnemnu tum 3.54 to 5.13 ml/1 vim tin maxim:
valuu in the rain 00%. mt: (1974) aw did not observe
any seasonal trends in the Munlvul exam mutant dang tho
wait cunt of Zaflla.

The mytoplmkmn psmucfl-v8.t'y at thc meal bed area
at flatlm: and vzanugai m 1n:x% by a  oi
tenor: sum an nmiul. annuity and amcnmu. The
phytoplankton bloom cunts!!! in rohad salinity and tawonturn
nth: flu cant at manna. In éallmit. mhtihnlnyna (1959 3, Q)
Bblbfllfl 90¢ p%Qt-L108 08 pllfwpi-8ak% in %-July tlhli
fin mnlflm was WI? active with low 06118!-G10 lwratum and
him nutrients. Buriaq t=na  mama. the hem.-an and
lldm V1!!! mttlfltl 10 21102006 1nt0&.'0l&‘blIl Md btbflwt

to mo.  layers by emailing and mrbulcuee  by
winds. Hal: (1974) mu: that An my anaaul watatl at India
it to the mttlcat xaplcoimunt that Antietam phflwlakton
p%et1oa Ginsu! and uwcutun also may play n tndtnct



lnnumn in  ngnnoauon or anu-ant mu. moaning
otllatenahachoaehuzvndtnflu aaofltttnnflrmdariuq
amwu;--my (awn. 1949). ‘Inc  at phywplankinn
N-Bun, hull; known as ‘lure’. Ian clan  by Jonas
£1958 at ‘ilmlnja during 4&1!-fllmlt. 501198180  unfla­
Iut nausea.
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Immwcw 102:

The pmcnaa at mp§t10a in mllums involvoa
gin 0011 dithflutlhtbm 90016 dovelovnuaw aamtatiom
tcxttlinu-inn. larval dcv01o@t ma and
production.  may emu: in a hqalax pattczn
Insulting in %1 or  cyan. though cnatlmoua
spanning can alaoocmz.
with IIQOBQL to aria:  at polar. temperate and
i-1091011 mg-was (Mon. 1959). mvzranmout plays an Lwnant
ml: in the cant and pzoqnnstan at :cp&1vo nativity
(carrflnu. 1961: Entry, 1963: wnuoa an magma. 1961:
M1000 190: Bum. 1915 and 80-ad, 1976)»

flwlmluctioa in W101-PIPQQI has ban avtevad by
Franc (1960), 60101052 £1961). E-‘mutter md Gzahm (1964),

Dayna (1976 3) and Snazzy (1979) . Tim qmotogonic 910000000

0: may marine bivalves haw: bow ntudtod. noun oi amid: an
on 1% £5513 Ihocaeaoit. 1931). app. (Trash:
1998 9» b 1» 19591» 0' )L£Ifl1llll
(sung. 1963. 1906. 1969) and g}
(sum. 1970). Anoaq time Inélan wash!» tin twlvmlm‘-11¢
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Qlmfita have bun invutlqataé ¢n avers} who and tho 110:
iflfilllfllt Qjguflg Q? by "M0 119'"; 1981) and flaqahhuahaaarn
and Mano (1975 Q), mg; 353 by A1.cqanvm1(1966), Qggg
ii, by Ragappan Maya: (1955); 31:13, gig by MRO
(19647.  by B-so ma. ass. :9ss)_@n¢
Q,‘ by Bit!" (1965).

‘rhn tqptcductlvc activity of that animals in a
bepulation is descrihod m tome of the gem: ma»: mm» 11 6
110% oi um qoaafi aanlopmz. The gonad index of ggm
jflahu b0onatnd1.0db780od(1975) am 8006 and Bmvn

(1975). ‘I-‘ho dz-sagas in the wand  aafi digestive glandwww» -MM 1» <- hr
Sash? (1979). Histological tomniqua has boon and to»

cm:-tam tha :q>%cttn activity of tho annals and_ anal
uvmductiw at-ages have boon tdanufiqd. Jehnatoau (18%)
outlined a mt‘!-nod oi at-aging mid: was late: Qovclopod by

wiwldicla (1953) . may authors have aubnqunntly zwiaod.
the whcmo (1-abet. 1957; 1959: $106. 1969 3', 1975; Lunottm

1969: 8% 1976 3) . Those admins provide a simple, yet
pacts» methca tar oxarlninq the onset, pa.-ogre»  duwtion
of the apmmctiw ¢7c1n. More roclmtly. uatnq histology mad
antazadioqrag-by; Kelly Q; 51,. (1982) detailed a achnnn £0: the
Glauification of the male gonad.

Amng the 04:11.0: pqblicatioaa an tho ropméuation
of manna. the moat aomrdwnuve one is that of maid (1922)
an@|,1g,|_@J,,gg tmntho auntie coat. Data on the
l\,PI°%1¢n Of E; $1“ at tbs Rmpoap an-lat Wm publisher!
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by tonal authors Cfiuppnzttold, 1953: 800$ ma Baum. 1915
ml hm. an Q. rm: 5. gugg 0 pwlnnqcd
twmmuttvo manna was reported by vmdoa (19361 and mung
(3)42). Raprottctien at tho  Iliad
g. was tuvuuqaaa by 1-one 11959), Coctmm
(19061.  and  (was). as ma exam (1912:
and I-an gin, (1901). who rupmuvu qua of
Q.  {mm lib:-than Mariette an and £1, ggn
tuna tang Island fiound van omdlné by Ha-Bnmw (1971).

The only won: an zmzomtlon oi the Indian maul
10 time at Paul (1942). Thu tovxodncttvu pmcooan of Egg
mm; at aamaqtzi an tmrutiqatod by uagabbunbmm and
Hal (1978 3) ma at Kakinada by Iuuimm (£980). TM annual
Iipmflmfi-its 01011 oi £,. jflflfl Iii “Q8108 by Xfltilhn (1973)
and Apmimttan Q Q. £19“). The :cp%ct$ve activity at
the cultusud usual 1;‘ flgjflg) ta Gem bu been culled by
Pnmidaar and 901:1 (1900).

A sound lmowloflqe of the biology at
Inn ban cbnotdoad annual to: the study of zwsodmzuvo
phyniolow. “I‘huro£crn¢ during the promt invaatigetlom
obnaxvatioao In-0 moan on the Mitozmt mmzomcttvn phaao

and mu: aaaoullty in mo maul: 95;. @@ sad 2. 11319,.



23

8w!» vi am Jwsa HM 2.» nmu Wm
6911-cutifl nlcpcatively 2:00 Vlzhlnjam ad Blathnr at thd
alt» matured to Ln mapto: 11. Thou altos awn undo:
Qlploitntien by the flshlrlln and; thcrdfore, in 0:60: to cot
0 tupmuatativn sampling of the population. wanuln worn
mlloctd tron five spot: readout! aloctod an the tort.­
lllfltly owing? days. The collacf-Lona Inn pooled. meals
Inn diwldcfl into £1“ ciao--qxmnpo. nally than below length
at 15m, 15-wan» I0-‘in. 45-ifianaadthflaoahwoibm.
YIN! thn Imlo. 30 anlnala wart dram film cad: at the anon
mm nu-qzwpi for nun“ @101‘. fioannal dlttermcea
obaornfl in the availability of aim-qwupa duo to
ncnlwmt and cxplwltatlon and than won occasion: Ihtn
only was aim-group (48-60 ml an panama at the stun. ‘Irma
tilt IGQIO stat tanqafi inn 20 to 100 animal: in on
manna; variations in the mutton population. Io:
b10t01oqiea1'nala1.nat£0n- thc aims-gnaw 05-60 am, which was

ptclaflt thzonglwut the rial. vac uloctod.

The manna wan fixed in S - ‘I S hnltond uuutrail
Somalia at tn: site. In the laboratory tho colour. tum“
can £211.00” at gonad worn  visually can a slur nutm­
ttnnvuéoaooaall. the minim 1n't.h0ac1oct<o6fl@10. Tu:
naturals were treated Iarthor as histnloqioafl studies. Band
6! till limits ct llitt tout UM hiltfiloqléol sud}, fin
aupnducttvcstaqoaruuatqnodwoadlalnolalfithodau
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Ilnnacdincalculatlngibmfiwnad Indmottho aunplcand
Ow ratio. The tottntqhtly data did not qcnarally lndianc
llfi variations within any colander math mad. thttnfotm the
G-at: lam 1100106 for am: math and pm-untod I1-0:0. Whotqvcr
itfifitineaa an mtlaoé, than an diimnlid in the text.

Biawlogleal studio: won carried out em mantle
titans that in Zscnkar‘ a fluid. The Hand than an
Ullilfl in running up water a'mmi.@t and with lfldine in 70 ~34
alcohol (I-uw1‘a solution) to mmn convicts removal of
unwary. Bnhgdrntion of the tluuon was afftehd in aleohul
grad“ {ten 10 I to abuolutu alwhcl. The tiamn UIII than
tnatad with mthyl 8811611 ate and cloamd pmqnsaively in
alcohcnl-Iylmo alarms: an! finally in xylem. Aha: pazattzln
1:211?-l'fii'.10n at 60"C la mt 618 GNU the tilhliwl It!!!

in paraffin was oi %aJ.1nq point. 56 -» SW6.
fiactiansnncutinfi-8/ulthtehaononazotarymtcrowm
and (1:06 cm qlaaa slidam flu nations vim ficplrattlaiaod
in 211%, hydrctnd mmum the doeomdlng notice of alcohol
md dlitlllid wt“: all Qtaiaod w.1.fl\ B01afl.01d‘l baumatosylino
ad %tlr stained with twain Ummewn. 1962). mama
nlctitma Inn d9hydrat0d¢ cluatnd in xylene“ mounted on D101

uni “crud B10113 tor h1ltO1Oq1¢fl1 oxemaationm

Tm Moan Gouad Indus (ml) or the pbpulattoa was

éalealaud by the mcthad at 8006 and Bmvm (1975) nan! on

5. $131,. The manta: of minus in non stage of gonad
élvolbplut ua mlttpltod by the amnrienl ranking at than
nmouamunmmnoiwcupzamctnmavtadwua
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nfier at mllall in flu swim tn obtain fin 1:603. iloudrar,
the mlnnnlcal ranking flu: tho dittoriat  atagu
00019906 by 5006 and imam (1975) could not be Eollovod in

thi ptount at-udy on Q. wgg and £1. 3133“. ’I‘hau antiwar:
trbatid t-bi dcvwlopluq artaqoa at the mmpcan mane! as I to
xv in the erdm: of pmqnumn md tha spawning news in the
aura ax-do: or 1v to 1, dmotlnq mm and unfiifferuntdaiod
gona6nuata@|0andfa11y:ipomnmalctaqov. Katha
Indian mocha thn plflqrnli 0£  nativity takes
plane in quick nweension mm thorotorm a nptnad--nut
Glaulfiiaation &p;;4!&l‘IG Mal“!-aliatlc. TM alaultlcation

by V010: and Epiiaato (19813 £0: the tropical
Vwnmolm maul  3% was mum mitcblc w duct!-be
tho rm&1vo aiulqoia 0! tho tmplcal Indian mania. The
micrtcd raking Q5-Fla tat thl diffiomllt at-uc¢a in the

pruut Inst; 10 an fictions a

Stags %ad wand!-tion kitted ranking0  01 incipient 12 advmnd 23 ripe 3
4 Qfilafllllfiv IP53‘ 9
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REQII-5-‘S

?;__ P ,.;'p._<... 14;: »x' A;*.%-%.;;*_ % %   ;

'rh0qoaad1a_I_»f_gm,1,%ga:\d_§—_;.flflgj,|_1na

Million cumin and apnado into the mantle and labial. pupa.
flan gnaw! pmpcr. which is pralont bdnind the foot. and B0101:

‘Ibo bysaal I01’-racket muscle, Ifiwlina donaaat as 8 mtlh thin,
slightly olunqatd tialuo wring than resting phase. It qxowa
in aim wifia the cunt of qmtogenoaia and attains its
Ialalam bulk in fully mat-um animals. The %10¢ nampt
the 1108‘!-Otlfibt margin, 10 occupied by mpmmcflvc tiaauo

during  active phase 015 apmducticn. The rtpmduutive
tulliclta in thn mantle an! pacltod t£ql\t1y in mm" waditmn
and an emnactnd by aauflalnslug minor canals whida join md
lad to major $3-.ta1 canals in diffarint regions. Thlll
major canals oommno on 0:!-that side oi the body and load to
a palrnd qoaofict mm: Mnézamaa tho 9%“: at npmmlag.
The qwvth and dovalopmant of  than is
eoncuzmnz and uniform in an the erqans stand above.
Thornton, in thc praoout invottigation, QM mantis 1-Jana
was taken ta raproaat tho reproductive state oi the animal.
an has him done in may catlier Iwfliol. and a ptntion at
thl etnttal roqion of the 10ft mmtlc In £11106.

T 1! ts.'.*‘¢."..._1...-*.,'-'.'j'.\. 1 ~1.-%p.**»,

~ who W wfl-Nvwfimi"
phanc the mantle £0 ganirally thin and txmnpanmt (P1. 2; M.
with mmmlauon of glywqan. the mantle uuaa banana



Am

9&8‘ 3

ex ta 15¢‘) "‘ “mm% ll %
vlWm"1" % um. 0 “u” M  mu '°um‘; nu-'-'-W in ‘Q phi-lb‘

an  an 61 I99” °°"*”"'611'!-A9  “Q, hi  %0&0 ‘lmltlflz mafia

I180 °“'Mr "“‘

aqua.“ 9”“  mm, 1n¢1”““' %mfl% 1-I» it ‘ijg 31¢ » ' %_j,"],‘¢10d\—-183'“ mm

aw‘3 Q, 30,,.g,¢ Q» 1' " " '





anm=¢= and_tumn 0111:; whim in colour. Thom is no true of
aetlvlty in than gonad, but  at
Gvmectlvc tics»: talus plaeo. Thu connowtivo tissue in both
(AG) and Voalcular WCT} Ln naturi during later
stages, fie ta glyaoqm lecilulation. rm manna: oi AG @011:
10 hiqhnr than vcr (P1. 3. A.» B). The digestive glam is
limo, colt and dark gum in calm: (P1. 2, B). ‘rho
adfiwa-tor nmaelb is thick and muscular in natum with ruddinh

Imam colour.

Ell
is $01 dittnnntiation occurs with the

fnmation and diftotmuatian of the mini coils in the
flomietivo damn (P1. 3. B, $3. With thn ffltmation of
1011101“ the qamctoqonic pmeeas is initiated ané the

1°11!-Q1-#0 50911! W proliferate omupyinq more or the spam or

connective damn (P1. 3; 9). Tho mantis in thick and milky
white duo to glycogen aecimlation. The aim and the mien:
0! tho dlqcit-Ive gland and uimxcwr waaclo is “flied by thn
flint oi qaantoqenqulm with the pmqmna of Qoqmouil thn
digestive gland slightly dwinka in also and the dart gain
calm: mdcrwu a mm change to a pale: shade (P1. 3. B).
The “Mid: brown mien: of manta: mach also guts allmtly
Iihotd.

is In the utaqo-3 animals aha colon: mango
oi the gonad is quite wmmt. The m-mun 10 azaaqo-:06 in
calm: with a In paw»; mite an-an duo to tht wanna of
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Histological acct!-can at mantle down ct
{mm}, shoving the panama of both adtpoqteanlu (AG)
am IIIS-Gfllit wmocttvn than (VG!) nulls.

Btswlcqtaal auctions of mantle tuna at g. gm
uhoulnq the d1.££n:uat1at.1anLo£ main G811! in the
uo%t1vu mum.

Pmlltozation oz mu repzofiuctivo tonlclu in the
aonnnqt-‘Ive than 05 $1. gum.

Psoltfitrctiau of finale mpsoéuztlve £a111¢1ea in the

than at 5. gag.
M-1.p0q&1a: cans: C’! - 3088001’-III tissue:

wtthnliml layutt
Female mnicln 0:‘: -- mun ails: H? - Halo mxzun:
vuimlar mnmctlvn tluun.
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glycogen. am mantle 1» paakod with flu divtlfipinq follicles
containing comma an also oocytca. The ocgoua 110 clone to
tho follicular wall mad, by mitotic divto-wan give tin to
Primary onaytca. The ocjcy-has an attached ta the fiolliaular
wall. with Q Ital): (P1. 4; B, D, 8 Q06 P1. 5, B). Thu Italkod
oocytca enter into the vitelloqonic pliant and mil: mats:-1&1
quta aemmlated in the ooplalm. ‘rm aunt-10 itmtiantn in
thidsnau me to flu active qamctogmic pmfllu Md bcwnm
flabby. The diqaltivo gland is pale groin in colour and Quinn
mzthex nducnfi in 01:0. The addueto: mach ms-an bxovm with

nfinctica in 01:0 and tonimm.

$11: The mantle 10 thick. flabby. slimy and
packod with repméuctive tolltalna. Thu amour cf thu mule
In dump  or otnngn-mud. Th: ntfam at the rips mantle
nllmls a granular tutu“. I-iiatelogical ixami-nation mews that
the fiollialaauemapy the outta mantle tissue menpt tho
900%“-"10: margin with wpatintly no conhldtive tiuna and

contain walked oacytca as will as fine spherical ova
(P1. 5. B. D). ‘mo gaminal malcle is distinctly neon in
tho fine ova. The ooplalm mrxmmdinq the germinal veatcln

la rim in yolk materials. The dlqeativu gland turns ynllowifia
nan in colour and is tuzthor mdneod in volume. The maww:
much bo%a flabby and pale brown in mlour.

§_= Theammalaamtnthoqpawniuqphlae
(P1. 5, B). The hmakdmm at the gozmlnal Vnsicli 0! the ova
ll abound only after manning and upon tho ova caning in
comm: um insulator. Mt-or than dlamatqe of eggs. um
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A. 6 & I mama of Mvnlopanm of male tclliclo in
gmgg an rivaled La hilwlngififi
auctions:

A. An omlarqufl male 5:111:10 on the Lott aids oi
thl action:

t. Growth at malt follicles Mrlw wt!-wu gam­
wqontu phase!

E. Fully mm“ mun £0115-aha.

B, D 5 r Stags; of Qwulopnmt. oi @010 fiollicle in
Elm mm:
a. a tuna  tonielo in the only

qlllntognnic phaan:

D. rnmale 50111610: in mun phat:
F. Inlarqld  cf oecytco in MM” qmnrwqonlc

villi  utalkud and £119 am: in the
tollia-10.

AG -- Mipoqxamlar calla: C1‘ - Connective tissue:
tr <- Fnmali folliclit
mt - H010 mama; ac --» atalkad oceytu.





A»

C»

AM»

GY»

E5 ­

PLMB 8

M  auction of fully mature male: telltale: or
g,- 1511,95 chewing the arrangwornt. of opera @101: whim-1

loan fiollmulu idmtity baton spawning.

B. Female mlllclas Ln otagn 3 animla.

The peripheral area in the section of a  male
£011!-ale showing the prmlnmce of apomataqonia mud

apawtids indicating  qmtoqunic pzoeaso
along um maturation.

D. an cnlarqod section at a mature tamala fiolliala
showing the disrupting follicular wall. and mama
ova with pnarninmt. germinal vnamln.

E. fiction  the mantle of a ppawninq msml
iadieating the ammeo of from we (mulch have
IIOIII spawnid) and preaanca at atallkad oocytaa.

i‘. An qnlarqed view cf a auction thxwqh mantle of a
spunk animal shcming the presence of maiflml 099:
and maoobocytoa.

l2 F9 - Fran oocytaa: PW -- Folliealu well:
vesicle; RE - Residual eggs: 5 -- Eyfilmfitidli
fipems in bundles; fir; ~ spozmatognniaz $0 1- stalod 00¢!
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Qlllll 0! the lunatic an pmqtallnly “M006 and finally
hillllu mmrnnmu and ‘Inn? Palm” at llochuaytca
ll  in the spout mtmala for the 8lOOIp€lOn of the
liuthnl lggn by analysts (P1. 5, F). Goon arts: opuminq
fit étglltivn qlanfi and mum: main begin to again their
ISIO ml colflun Altar flue Iiautptlon at the tliidual 09¢;
tho wand mun the rating phea by olaboutioa oi
0&1“ flame am the an b0%o inddtomtnate.

is In the staqi-1 mindll In: diflomuttatien
la jun initiated with early fitoqaaosia (P1. 3. I). Gonial
CD113 bpgin 1:-:> make ap-paaranml mldlt the Qonneetlvn tllmul

by the disgintoqmtwn of the lath: (P1. 4. M. Tho
apcmatoqoaial @011: appear in tha 9Ol‘1phO.rY at tin tallicle

and the apc.|:&at0cy€@0I an femur! inside the iolllmlar as-ea.
Thu occuxranco of ;;>t1ma:y and ueoaéary  10 dab
fltduamd mrinq the initial ataqon of dnblopaant (P1. S, C}.
‘I-‘ho initiation oi the qamomqaia activity remit: in
ndnction of the sin of  gland (P1; 2.» B) aid
adducto: maelo.

53; The mam-.10 in pale yollov or dirty white
in mien. 109:: and flabby. The reivfiafiivu iolllclla an
touaa to spam in the min oommrim mm mi“ in i‘-M
evnnective dawn (P1. 4. C). ‘rho follicles contain noaudaxy
ma apoznatida.» The imortolltmlar camwttw
tissue disintegrate: with the progress of morllitogwuin.
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TM digestive gland is mlflznz 110% ta aim and in pale
\

green in eolour. The adhere: anneal;  b% with
reduction in aim and taxman.

z In this may the wand in M117 I190.
It is Icon, flabby and pale yellow in wluut-» Histological
aminauon or the mantle more that thn mum,» an dandy
pad!-ad and contain  (P1. 4, E). Tho tolllmlar
humane: even dlilppeat or mrqn with nah ether and the
an can an bends in flu: was W1. 5. A). ’rha
spams up tom-ad to ooze out of aha mm-min m alight proaaucu.
The digestive gland is Very thin and yellnuiah in nolwz.
$1m11ar1y the adéiuctor muscle is thin ax! flabby and pale
brown in aolour.

§_gg»¢5_p_ ‘thin is the aatlvc npilminq nag: of tho
animals. .'=af1:at the mwulnian ofi Qplllfl I-ht mantle hummus

mmlarwua and traanpazmt. Residual worms and mocha-cytol

are obaezvnd. By the resorption of animal max.-an and
aliboratlou of ccmnectivo 21:01-10. the wimal atom the

spun-ruuovoxy and indeterminate ream. $50!‘ IPQFB1-B9 *-'-NI
digestive gland and admator mach 1-again their aolour. 01:0
and tabla.

Thc distribution oi éiitozmn xmmduuuvo Queen in

hm mm M  mam dwrinc we perlw fm °¢¢¢>b~=
1983 to floamher 1982 in pmuutnd in ‘rabies 3 and 4

nmectively.
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The  gag; population at Vinhtajan no
obunnfi to have any a single mp%i-in %a in a gnu.
Thu l'I9IO&1¢t1VO activity attended owe: a pcrind of night
maths. from ‘ibbmary to septuaber 1983. '11-an animals an in
the indatominato utaqo (non-mpmmuulva phaaei {mu emu:
1981 to zsebruary 1902 and also during Ocmber--Docnmbur 1982

(‘tabla 3). Goaial cell diflerentiation  in Fnbruazy
and -and early stages of qwnetoganosis wen Observed till the
5166.10 oi April 1982.. when 20 96 of tho minus van still in
the germinal coll dtfforontiation sum. In April. 75 % at
animals were in the mun gamewgcnic phau (stage-2) and
aamnll peraenteqchnsadvaaeudtottntlpophaoo. The
yotwnntaqu of rips animals (stage-3) mmnd a rapid lacuna
txbufifitnfipril to55$6.1uH0yat|d85%1nJ\1nlandanw.1nnu
I8 K cf thin stage was amend in July. mania in the
spawning/awn: stag! mpeumd tram the nomad halt oi May 1:111
flu gm ma: at sup“-ax. we the @114; activity in em
clltlro population ill! the hiqhent in Mmfl, with 86 X of the
natal: in sum-4. epanming was um in the pruvious maths
with lfifloitlupopalatzonlnntam-Gmmtmllayand-iunaand
87!-iaéuly. lyt1':cmdo£%nah0ra11thcan1n0.1lcnteIufl
the Lntktominato Maw. Elaboration oi tha cuunoetive nan:
VII eblalvtd in  animals 0011061-Id during Octnbor-Dlwlfiit.

Tho data inrabln 3 shovflmt Lag. ggmma is
one ulna: and all-dotiand npmmauve cycle mm 10 it
lawman. ezuuthotqonadands,-; a&le:m%1n
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IlblI*3 D1atr1but&oa.o£ :0pau¢w¢t1vU lingo and can satin in the
population at  ggggcg at Vllbinjnm

mam mm RQp|:O- sun ratio “vantage distribution atnpm- mun 2»: a 2* upmacttw luau (muMu" Wm ...................>§""" “ 1 I I % 4IZflII>
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Oflt

Hoar

50¢
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Fib
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59$

my
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J81

mg

“P
Q6
IO?

D8

1981

1981

1561

1982

1982

1982

1982

1982

1933

1982

1982

1983

1§82

1982

1982

100

100

160

100

$1

13

B6

100

100

109

39

87

100

100

10$

100

109

12

80:30

65:35

58:43

57:43

52:48

49:51

50:50

52:43

Q

an

S

55

85

93

20
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Fibflatri mnximzzm gamut-0 proliferation takes place in April:

hat-utation and vitellogenic activity is the hidnat in Juno­
July: and tho highest. nyadzmailnd @1119 activity tine:
plan in mm“. The animals nuain in the veqnuuve or
ma-npve phau Qua‘!-ac many.

ism mam
On the other had, tho gran maul  31,fl§_j,_g

ll Ilaflmr an observed to have tum xwmofimtin uauonn. one
lcjor and another minor. ‘rm data an pnllatlfl in ‘table 4.
The major  seams: mttlndtd tn: £170 months {mm
81:11 ha Hovfin: 1983.’ The topmducttve phat aomneid by
fin buqimiaq of July with gum an ausuunuauon and early
flliltfiqentuil in 40 % 96 the total pomxlatinn. Batting the
lllnoml fiartaiqht. of July and early Plifilfifi 1982 active

qantoqeauiu wag oboozvnd and 50 % of the animals banana ripe

by tho hail! of mguaz. spawning eamancod in early
Bcptnmbtt and a¢t1vQ Qpiflfllng was noticed in Septunbcr (60 X)

IUC October (80 $5). Spanning contlmnd in November with 93 ii

0! the animals in ‘panning/upqnt»-nmvnrg stagc. lviaaiw
spawning was eouwlote by and oz ficwmr when most of the
minds 10:! in tho spent conditien and a Illa!-1 percentage had
iltttld tho I000:-'pt1on stage. Tho animals amazed  non­
Iwntluctivo mam by r 1982.

Thn oceonaa:-1 nupmmtivo anon was charred tam
Jmuzg to mad: 1982. M interesting obarvatton was that
oflymmnnofoluabanwlnputictpatod mu»



tabla 4 Dlatfl-bitten at npmducuvo otaqoa and on ratio in the
population of 3% 313% at Elaumr

Iéfllh

Bat

I0!
boa

Gm

lib

Ma:

M:
hr
Gm

fill
NI
I19

ecu

I0
900

IQII

1961

1981

1982

1903

1982

1902

192
1983

ZDOI

193
1982

1932

1983

1982

lea» Mp:o- fin: rule Yefitam diitrlhatioa bfl'I9:u- inn H s F “productive staqunl (mule

~ 100
76 14
33 GB

*100 ‘**84 -16
*100 ~**O5 15
‘I00 ~**U4 16
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Q 100
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t~‘*1guu"0l in this low an tor much 60 m and below in 1-tut
(Imago 28V~%$0 am)

Q

QI P1911!“ in this mu H80 for much awn 60 ma aim
(naqo O1 - O1 an}

68:82
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$2148

47:53
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50:50

Q

Q

Q
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68:52

5314?
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Q
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Q
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or
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G
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Q

Q
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I
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$
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GEM-11$! (‘tabla 6) 1» Then 60 an anal bum!
Ienttmdwbuiaflnnatluqpnaa.
tart-a&&1:. of January 1983, while O4 8 of flu populates Int
1! fill  0&9» 16 S lhmwfl  d1£%t£at.toa. Gt
mum lawéwuruinthutnttauqunteqnalaphnon. zasum
nun  phase. $3 % in tho ally ripe @11-4m and
1! Si 60806 molt uondltiun. In fibmuy 1982. tho majority
wtthuaniaalsflfifi) vutntlaoripoutwandflflkiatht
mint eonéltion. Duriaq mm. $3.10 18 3% at tha cn.1.m.1.l
Inn in the fully I'1pQ%1t1fl~n¢ ‘lifiunu in  spun
ceadition. Ema April ta the M4610 cl  1982 than Ill-18818mind the  puns».

HQdainqth0¢utl£0t%bIPOI1M0¢NrbII-Dlflfiit
1”). ta ‘tabla 4. it in  mat. the major ttpmhattn
lawn or 1901 wuld  huh 01!-dafly hlqoi by 0
sum: of about om math. mu. mjarttg of Q-In pepllatha
I“ in  in fiiktifll-Uciohtt 1902» mct at thi M331!
Inn -an in utago-3 mag tho aanl maths in 1981.
Elm-llatly, flames 93 3 at tin aaimela win in utnqn-4 La
3382. I!-Id‘! a 603611.101: was (abunod filtiaq 1981 G01!
in Dncunhcr.

Coaaifinrtnq flu  minor npmmetlfl activity
lilli-I3fllIlhOVI11ght¢ Ltuanoamat
ihI£¢g1flQflpupn1o\i¢n.upons|ua1a1aq1nuunsunqphan
atmqqnaoltl-nauu3o:apm1nqm»a'avItyll\0tt0pI11,l9d»n
IlM:afl\0:w%t1v0ptna1a8emm:y1M3. nintobo
msuxmumzmxnnnotmnhnwmmmmdmtmttvah
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ihmaolvu for fin nomad“! zaymmctin piano I0 Q7-116:1;
Fwhflm mo ta Mplouan at mum: manna at the puviem
spinning: theaaahovo60mna:011ko1ytohanhadah1ghnr
0nc|.\uruaotncvma1'.th0cado£npavn1nqaadwur0'm10to
uni’-0: tho naondaxy rwmémttwu phase daring Jamar;-Mazda
1982.

mmm
Em: ratio in the pcpulatien 0! Q; @153 showed a

lulu mama» in em mun phaaa of rnpmfinctivo amvazy
(‘Rabin 3).  with a mall»-tcmalo rut-10 at’ 80:20 in
Fcbmasy 1982 at the onact o£ qametogmic activity, tha ratio
flittld in fdwfl-I oi tad.» with a pmgreaalve increase in
fiht illnalb pepulation, maduing near onguality in ratio
(49=51J in July wan 92 at of the populauen was in zany namrn
condition and aquality (50:50) in is-\|gunt; the mrmth of pt!!!
lpavmiug activity. It would appear that all dlfhtlntiatibn in
{uncle is a slew planes: am catches up llwttly befits peak
apmmiag.

in the can of £1. 11519;; populatilnn the malt--female
ratio wax aheut tqual (‘table 4) during both tho major ma
000094011 twxamuettvc sown!» ranging inn 47:53 to 54:46.(W11

Data on maan gonad index of the maul: an proanntod
in Table S and E‘iQ¢ 4.

In $1. 1,9515; thc ml was 0 tmm own: 1981 to
Jaflaury 1982 and imn Ewtamur to Ihclmbo: 1982. ‘tho mi no
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Fig. 4 SEASONAL VARIATION IN THE MEAN somxu

DEXMEAN GONAD % N

INDEX OF PERNA IND/CA AND PER/VA VIRIDIS
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o   - - - - - o - Minarispawninguaaon (r6'Omm sin groups)
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1.80 in  and 1.-33 in Hatflu Fm! April. 1982 thin M61
1n¢tl% qtaflllllly and attaiaufl hfl in my and In July it
an 2.11. In  an am lhamly menu: w 0.00
with spanning.

1n£'_¢_fl,§L§1gth0momqoaad1n@:o£ thaminalwan
B tmu Jmaary to Juan 1982 la than minmla below 60 In in aim.
In July an ms: was 1.12 and by %at it increased to 2.40.
By sqpwmz. the ma began w fall we “mm 0.22 in
llovenbnr. In flwunbcr the mtmals won in 1:110 non-mpnoauet-tvu

Phllla flitting the miner lpwninq mama, anly flue animals
abmm 60 mm aim participated in the tcgxmélctive activity. In
iinuary flu W31 was 2.15 anfi it get roduood 1:0 2.06 in
ind 0&4 in Mama.

BI3CU3610-H

Thl 8'¢PI*O&wt1VIl18‘lI1&0£§g§&lId£. fifli
8101011 uamblu that oi  $11; an doamrlbod by matte
(193?) and mm: (1959). rm  oi npmductive
blliclcw into the mmtlb (luring the :w%-in phase; which
Qflntivili fimatloml as the itonqn ox.-gm in the non-tnpmflwtivu
Itllbm ml 1011 Qlucldflnd by Baynl (1976 Q; Q) and Dayna g 5;.
11003). The dune“ in calm: and 01:0 at  gland am
Ilotrly uaaciatui with the pmqrna at mmmwtivo activity
III indications of mercy transfer hm digeativn gland to
Alwmduutlve tinpun. The dtiflqll in adducto: muscle would

I100 magnet a nulls: min.
\



The oacurrnnau or aaipaqranuiu (M) and valvular
can um) la the mantle %<=-nu tissue hen bun upon-.aa
by Bcynl Q 31¢ (1983); LOU! Q Q. (1982) md K011! Q Q.
(1982). I-unltta (19653 had obaeflnd only visteular @0110 in

tbs wmttvnp Mama at gum; “mg. In X. 1&3, and
3,. oi the pursuit otufiy. adlpoqramlaz oalll were more
in the enmecuve tiaoua than the vnui-min: 11:11:.
fhcrc in amnion in the almadmm at we with mm all
pmlitonttan which his boon attributed to lywwfi-1 activity
lllmttcvtllo. 1974: Mathicm 1979}, the energy Ming utiliaod
in 930390980818»

The man gonna ii was high axing tin parted of
“five gala and maturation, md 408% with
spawning. B008 and Bsmm (1975)! ma Dayan (1975 5) aburwed

similar variations in the mad 15%: at in @311.

The pfipulii-Q65! 10f 5;. {@155 and 5. 111$“ Ittté-106

van charred tn have a single major mam!-an anon, tlvzmma
Ln 2;. 12, a aim: npumlnq IQQOIBD also eowrrad. In tho
population at g. 1%“. the patted oi rupmwcttw activity
id fmm Fcbmarg to P1191101: with peek Q-amine in July­
mqut. Jonas £1950)  an nxtmdnd  sauna
for the brown maul at vllhinjam with pa brooding activity
flurinq JYqr:n¢  and Bait (1900) IOPQINQ.
spanning in this speaks by thl nod of My listing till.
luptnnbor with pod: npdmlnq in Jilly-Jltwlt. In £1» Iflifi.
inn mathut. moraine lawn was tum July to Invnmor with
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illifllivl mlmllw in savanna: ad oewbcz. nqgmgmnq
‘M "M <19" :1  mu 5. ngg; a Mtnuq-1:3 mum
tam Juan in curly fiwtir. rm» author: also reported I
M591‘ mlvlliflq fitting Fbbmazr-Honda an has hm ohunod
during the present may.

‘PM miwr %1m or 3;. nag; at mama mum
January to Mama in trim only the Mme: also qmup (above
60 mi palfl-filpatod was partial md inocsmplctn. During them
months the primary pmaactivlty of the am: was also fiuund tn
be law (Chivas: III). am: partial spawning by the larger 0110
qmnp: mdm tbs low pmductivlty pctiedo has Men npottld
mm: in thc Banish waists (Janna:  Spark. 1934) . T110
%nfi|puua1aq1n2_.11%mayb0z-olatpdtotheonczqy
mantra and mwlrnnnto oi the mlmal.

to 9:. mb. Hague (pursuant d.tnmuu$.oa)*
the npmdactivu 011621: or btnlvn can he amassed by tho
tuna Pt/P» flute P: ~  available £0: gamete production
aadPLathomma£mo:gy£oruoua\:1cqzovth(1~q)aadflor
quarto production (Pr) . He auaaimn ropmductivo effort as
I function at size haaldna emu: facwta. The lama: animals,
having attained a higher wmdc gmwth, may be able £0 coma:-t
till food nnargy do:-ivod tmm tho minor peak of phyfioplankton

bloom durim Boczumhnr-rwmuy to  otmn. Ga the
other hwi. the walla: animals (below 60 mm). my utiliao this

" Thu valuable auqqtttltml 9&1» by Dr. 3.1-. Barns. Dltomznmwas Institute £0:  swvimnnntal In-latch. Plymouth,
UJK-. during his V1-alt tn fioahin in Dommbn: 1913 an
alumni? ammoaloégod.
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mm lfifltce tar auntie growth and may not bu 11:10 to mnwurt
an @3391 U0 9&8!-Q pmduc-Men. This nppqarg ta bq .3
pllfllihlu lI£>'1llili1On at flu situation obnnud during the
minor rapxcdueuvo phase oi! 5. nggg; at Elathur.

The obanation an the 4mn1% cf wales in
2. gmg in the: early stage: of tepmdwzrtion and the grafiual
Ihift to an almost canal distribution of the G080! aqnu with
that of  and Ham (1915 Q) on 3,. xflgfiip
Mcnrdl-ng w V010: mm Bpitamto (1981); tho availability of

£006. play: a I018 _1n as édtomlnatiou at ucputmsnnl animals
ti. magi, They team that low auttition and him uupemmze
load to doa1n% oi males. i-mun this aspect. in Mala with in
Chapter Ix ot this stufiy. it 10 indicates! hora that it min
observation holds true fir the natural populations aim, the
dnnlnmt male ratio abound in £1. gg during Fwzuu-y~
iiatdl rnimt be due to low levels 0! azlogophgll 5 (5.53 ­
naa nq/:3) and b1¢nt tlmpataturen (aa.s' -- 29.a~cJ prevailing
in the ans Marina the pcrioé.
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mmmv

IIIKJHJGI‘ 10$

A alibi: at lnvutiqatlcna on ropmmetlon of an-ins
llvottabtatnahavobtwdlnctcdtodflcidatithiflwqanwl
actors  mat-ml rmmdunttoa and than haw how nvialnfl
by 610:0 new). ea» and Poor» (arm and suuy (arm.
01010 (U59) suggested that  praise pattom oi a upsu­
lwt1veayn1u6m%w°nth0nnoma1 emwnmmmmm
or time tin Iflfiqenmn 6:1-V0‘ Pearce and Buhadslo (1984)
minus!-and on investigations on the tmrd patina at
tup=&1oa by dullaw water urine mvnnohxatoa La the
1ad1aafl%a.ndon “ttmunv1&tu1 taatoniltdbyanlmala
umnawdat-nminnuhcnthty 'dmu1d' spawn, andthoalmtivo
lawn ultimately dctamininq wtiml npamiaq thus‘.

on-boa HMO) pxoponod mat t was the mat
tmoncat  Into: mqulatlnq summation 0! maxim
tnvutahratco or tmonio vat-00¢ This II-I mniltlnd by
Islam (Bfl). lvlillfin an Hodgkin (1961), Pat“ £1908) and
Rflotkovnky (2910). Therm: (1946) INMI6 thd II9%t1m
and lanai écvclopauat at Paid: marina button iuvbnnbnhu
ad related tcmramu with their aprodlnntlh activity.
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hoonmott and Daria (1950, 1963) nan use at was-aha in
matmlllnq rnvmduatloa oi may  bivalves. Ethel: of
t%0:afltQ on tho npmflfiuic Mtivlty at manic ha: him
wfimd flit by Young (1905); MIG: (1955) and mom ind 301$
(1969). Kayne (1955) 8:06 a  0f t%:afluI msd
abated ltllalntloa to lama manning La manta and duct-thud
a nlat-wadwip bemoan qcnutéwanin and ate of dunno at
inc:-stun. fionodataonuutzoptcalmoeiuhava alaobom
05201-find Wiililjlla 1969! IABOGG-I; 19”)»

Along the Janina manta. an unto: hmorataro is
mlattvuly 111$:  the you without drastic: fiflwsitloaa
adgnauiallyfiuonmt an bolowfluopttnnnqulanunuot
am mnuacn (E00, 19512. mm (1965) wanna that
ixozatan nqm-. not int]-amen the naming of marl-an bivalve:
but man!-dead salinity O8 an Lmonnnt 83:90: in initiation at
mummy. It urn manna! by the chill“ at Manual (1908)
ngggg. nmn|udaama4naa(19‘!5g)ou@,|,]g;;1§fl,g
(Q Zikm) and fiaqnhhulhfi and Mam (1975 Q) an
gag. flu lovnztng at salinity was mnoldlmd the
It-links to 1% manning in maxim invertebrates Wanikku‘
and A1301’, 1939: final. 1948).» Famlolar and 8:101 (19803 hflnfi

the aamal 07:10 at mnp&1on in g. 11351; 0100011 aloe!-at-ad
with the tmoral variation la umparamn an salinity.

‘Phi I010 of £906 hrhytéplaaktcra} in ngnlatim

gmot%n1a has neatly been I-‘lllllflfi (<31-GM BM Pllrllv
1974). Began (1915). Z-lad" Q Q. (1980) and Hater! Q511­
ltilfilnlatal awe availability with p%t$0a oi ripe Quinta
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ill‘ ¢l\lll3B9 1“ Q“! .111!» In till ‘£0!!!-I wits blvalfla
Qtmamto 16890 manna oi cunt» Mr-‘I-an mflnq aiming;
with tho wring bloom at phytoplaakha mi in Illtli by
8 rho in umozamro in  (Emu! I06 Mien; 1978).
Mmtdtnq ta Lubot (1973) wand dnnloplunt. in  to
nontzonod by au%u:1an taunt: ht  and bod
new qadamninorlnfinoflndltfnantstaqoooflghutu-»
annals. Pamldzar and Halal (1980) eozzolatd %d wouw
in am fl,g1§;g with phywplmmm abmd%.

Mam the :ip%t4vn physiology at marina
iuvtrtlbratha is cleanly 1118206 with the biotin and abletlc
pu-‘mun at the stimulant, tbs pn@t study oa2g@@jgg
md 3;. 113$“, laclmlofi tnvbntiqationa on the ooophyniolnqical
alplflta. ‘rho £1 tqsilve cycle oi the %1-as pram?-id
in Gupta: IV is Manned has-0 in conjmctioa with the eyclical
amen in am unvizoiwtal parwtcn.» data on whim have hon
pnuntod in Cl-mpzg: 111. in addition, data on pea»-crab
taiutatmn and pollution dun to eo%t husk fitting have bum
pzamtcd and d1Il'§llIIQ6'o tniaajmah as may marten with the
Inpzumct-11! aativlty oi um maul .

REE‘!-TS :§@ Dliflififimfi

who uur:l':u%~l~.a1 data £0:-'  non Vlmiajm
and_§_.flfl,Q_|,£m:nE1athunavuh00npnlnn$Ufl2ln'reb1¢n 1 mu
2 (qaqpcqg I11) and :0p&1v0 090900 in dtfltlflt maths in
um» 3 mad 4 whaptn: xv).
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Iathocuoatgjgg, tho@a1 mlvzomntivn
cycle an broadly ho axvldofl am than gamma manly

0) lion-reproductive phase (Omaha: no dannaq)
bl Gmotoqaic phase lhbmaty to April) all
Q) Maturation and upmminq phat may to Scptafloti.

During tho ma-mprommtivn phase iflatnbon-Jamazy) the
two:-am:-o range 1: 27.9‘ - 29.1'¢, with 0 annual loan at
:8.5°¢:. In uh: qaaotomxc phuo Wobmazy-April), the rmqa
10 28.6‘ - 29.3%: and the ae%a.1 man is 29.0%. In the‘ \
maturation and spawning piano; the range in 24.3‘ ~ 28.1"¢¢
the manual mm bung 2i.2"C. It in limificant he mt:
that within the narmv $1.1 tango of 34.3‘ - 29.3‘¢, the mm
1'-@orat'n:'0 la moderately hid: (28.5%) mug tho
find" phat» marginally Ollrvatod (29.0%) flurlaq the
0 phaa and la the lomat (26.2'c) during the
maturation and spawning P118-Ia. It mould bu intern-e6 that

qmcuoqoaosio com%oa with a slight elevation of tcurporamzu
(Inca 20.5“ ta :9.o'c>. mmmuon Gf qwncen 1: wcoletitnd
with a fall in timoratun (tn the mam 26¢3"¢ during Pay-Jujly)
and spamming mocha: its pad: in the lowest tawu.-atun mom of
36¢0S"C (J=\uqh0t->8Gi':tChb0r;'i­

On the shown pattum tho mpmductivu ayul-0 ot

Q. 13,319,“ at mafia: can bu bmadly dividoni into tour phuu.
anal!

G) Ron-rmroductivc sham’ (April-Juno)
bi Qmctogmic phaoo (July-inquoti



W as
U) Q1115 when (2 and
G) %O'Il9I0dB¢\1VQ/II$fiQ.;1' avavniag phase

(9UOfibit--Haida).

fhntfiwdaaaoulmaatnmperathrnl flortluahmnphaau
in an follows: (:3 29-0" -» 29.9%. 29.3?"¢: (hi 30.0‘ - 27.7%,
ll.l5'¢: la) 21.0‘ - ie.6'c, 21.8:s'c; ta) 17.?‘ - :a.7'c,
28-»12'¢. The cormtlation that memos in this woolen 1;
dllfnmt Ema that of Q. @135. Gmaioqonnnin ammo” on
the éuwmuc of annual mm f-wexamro film 39.8‘I'¢ we
86.85% ma the warning mama la marked by a alight tin ta
31.03%. ‘tho  apaminq period
(lands above G0 an alone putlnipatu in than partial and
nbmqd whining 0&1-£I'M'-1) 10 @106 by a  elevation in
txqraflzo to 26.12%. It is Mm that in both species a
Mao: tnnpurat-urn (relative  nnrmw animal. tango)
psnvana firing non-IDv%l=Y-I-ve phase than Qltinq the active
911800.

‘Ix-eating the salinity datn at Vilhinjom tmn

Table 1 (fihaptnr 111) for 2;. @fl_q in the amt 00%“ at
tnpmdnetive uycla an £0: t%ora‘bfltc¢ it in lllrln that the
uamnal mm fiat t-ha nun-Iwmfllfitiva phase is thn himelt at
J5-63 wt. qmtoqunltt Phiill is at 35.21 ppt am! maturatlan mfl
w%1aq zzitasc in at sum pvt. within the an-now animal
variations (33.5! ppt in July to 36.68 put. in Hotcakes). the
phase ham Mm“ values oi aalinity an
enwwud to ma activo 1vo phase. A 01-1.¢\t. r%mn
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inn 35.63 pat to 35.21 PM Own“ to  tho qanulsogeau:
Qhlno-mm51hu1h0:*nnhunUnmnte s4¢ma;mn=1nma;*um|iuuunn@»@¢

mhtatim and npnvninq. Nlmration ap@:¢ an hp Quad‘;-ggga
at an ldvnlt lnaooaal luau aalinity at 33.4Lppt during
"IY~J“17'uad qwnmmhu1nmn0u~1ta pea:-mn1u|n4qmm1y h1¢ho:

nun at 34.90 ppt wring mquot-auptemnrw

In the 0800 of  vi:-1610 at madam (‘table 2,
93118911! 111). the  phau has the aamue
uueml moan salinity value at 39.67 mt. the q%9mt¢ phase
37.25 p-pt, spanning phlae 37.05 ppt and nommpmdflfitlvv

Quandary lpmminq phase 38.89 pm. -Wain it is noun that tho
non-npmwtlvo phaa in mrkné by himcr salinity value: and
the active  phase by Imus valuna. Ga
aiwflfllmmwlqmxfiwadwnue inoallaity imntho
seasonal Ham of 39.6? ppt to 37.25 ppt and manning wan
around this uallnity (37.05 pvt}. Farmer olention at aalmity
to 38.09 ppt units enlr in partial and Lamina spanning
among the owe: groups of annals.

W60: a Iwnaooa mg!-me. almost all the
patfiltirl of the an an iafluanuad by its Mazatlan and fomlu
In this study. rainfall in tukua as the indiir of than
fixation mad fa-mo of mnwwn (Tablas 1 m6 2. Gupta: I11).

At Vishlajam 74.1 % of the w&@n1 rainfall of 1431»9 Q is

during the mtuzatmn and spanning phase of Q. @;g3,, 22.4 $3
during thu non-mpmwctlve phaan and 3.5 % firing the
q%@nl.c phan. Gmhagmoain start: in Pqbrnary with 0
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runicll but P1060“; with plaflipltatifiaa iii“: 306%
and apanrninq %aamu with navy rainfall in ifiay
(294.5 ma). ‘rho l\06fl.¢nt rainfall fit 480.9 m in hat talus
tin pawn» of maturation to a peak (B5 S in flags->3) and ‘
wmloratu apaunim. spuninq continua viqozrmaly fining tan
math: (July-auptanbczi uncle: éncnaninq amua.

M; Elnthur. gmtogmic proeaaa in 5.
aommaaea with heavy rainfall (637.8 ma) in July and ileum:
in mast undo: a niallaz mall cf he-‘Ivy rainfall (757.9 mm).
Bitty  of the mmal rainfall of 2793.0 ma &1:ing the
above tin math: eoineiécc with 1c phaad. fiaatminq
camemeu early  with mmad mantel). and is euupleted
mm $mt.mbe:-ilovomcr, the period only tor 16.4 95
at raintall. Then 10 an rain lcxeyept 3.6 m in mach) M:-inq
whm the minds are in the mmtmwdnntivfl
ifibmlary mmmlnq yhaae. The nan-rep$t1ve phacfi wmcidal
wxt-ta 33.6 ii of %a1 raiatall Guriag wail--J‘om0. June alene

having a high rainfall. at 137.5 mm.

In the ptéamt shady, a major chlmmphgll 5 peak was
Qmerved at Vizhinjam in my with a value of 25.51 mg/m3 and
a miner aamndary peak in Jamlary um Q value ¢: um: mm’
(wgmg 1, Qmptgg III). The minor pant in Jamnazy lands tn
quwotbqonle activity in 5;. 1%; Emu February and tho major
peak in my loads to %1exat.1on of mamratian and waning.
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In tho Qua at 3;. mm; at E-laflmr. %tognnoo1n
cwemmwa in July with a mbtlo tnatoaao in dalomphyll 3
mmmt to 5.99 mg/$3 tram 5.30 mg/:3 in am (Table 2,
fimwtos In)» 8-‘iatllration walnut” with inc:-can in
fiulozophyll g Velma and apmminq oommmeu in Sqptnwox mm

Phytbplaakton production is at ita peak (22.60 mg/an’). as mm:
peak of 8.82  in Jamazy &;>§Q6l'8 to  uh;
ltfibmwyl pan“-1&1 and 161’-0 £11m obaenod during
January-Mazax.

"  1   ’. -  . .  J‘,  1

Thu pollution canned by mcomnt. hunk rotting mtivity
at Elatlmtl about om Ina away item the rcqular implinq cl-ta.
was 5&6 to haw an effect on the mptfifitiva mtivity of the
qmnn maul population oi that area. The eav1m%ta1'
parmotoza whidi flwwad ditfozmms batman the mqula; Qmplinq
site ami aooolmt hunk matting alto an given in Table 6. The
tango of t%tatu:u at the rcttinq site was turn 27.3%‘: to
33.0%’: aw the  temperature U60 fibatribd fiuring April.
1982. ‘£110 Qalinity ranqed imam 26.9 ppt ta 40.73 ppt and the

wiw n.‘l:l.a1ty was obutvld during 1982. ‘rho dlunlvtd
@319“ ma eorwaratlvnly lean in the fitting aria. The lowqsst
oxygen content. of 3.09 ml./1 new ohmnnd in Mazda 1982 mu the

htqhnat 4.1: ml/1 1» emu: 19:1. In em mire-pflllutofl an
the oxygen level. wu 4-16 ml/I and 4.5? ml/1 Mime Ma-awn and

Qctnhct ziaptativuly. ‘flan water in the polluted area was hiwaly
turbid. The mlomphyll 3 valuqs van mnatluntly low in all
maths. The want that otwatad in tho pita jlflltl wmmt hunk



tabla 6 some at the cnv1%ta1 pazunton at. thn eauomat
husk sitting Cpelluud) area @106 with thou at
tha mania: swung site (nonwpolluud) at mama:

Oct 81

flaw 81

900 81

Jan O3

rob I2
Hat 82

1&9: 83

I-my 82

Ju I2
Jul 83

Aug I2

Bop O2

met B2

Haw 83

Doc $2

IIZQ
Month D1 united exywn Turbidity aw Pa]-toplaakmnIll/11%-£0  biomass

Pflllutnfl R-on-po11a~ P011806 lion» P011» lien»anu tad area an pe11a- tad pollutedAria ma% . | Gm
‘.78

4¢4°

4405

$.05

4.54

3-0
3¢1§

3.11

4¢1T

4¢15

4¢3i

4.57

4.37

4'56

4.16

“R -or nltfl £t

5¢1?

SQ1?

4.90

§¢4
5.94

4.16

4¢U0

4:33

6¢9D

4'24

5¢55

$.37

4.57

5.38

5.36

200

300

135

600

$00

900

1000

1000

1009

1900

960

1000

1000

1008

1000

Q06

Na

HA

HA

HA

149

363

615

843

940

833

840

930

910

920

100

2u81

2.89

2.82

50‘:
2.72

2.34

2112

2-93

3¢74

2.95

7-50

7.36

7.05

4¢45

2.88

,  8
3:31

4.08

l¢38

8.02

‘~75

4.26

3¢50

4.0
5.20

5.99

17.91

22.00

7.95

6.17

6.58



?LME 5

fig  in £111 tndnnmiaatc stage lain:-tad
wlfi flu! pom-crab ( m.) alamwinq the fibsmn
aware of the mantle and cnaeiaud new as a $010.

Ebwim eauucd by tm pea-crab to the mantle at
‘ fili-“‘ m. £0   i‘-bi  Qt '10dq1flfl'»
nut at  mantle anon mama). mat}: tiauo.
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wan find to: tltttng was darken nmlttim mu mall or
hylmqm ltllphi-60 ma gahwelic %ouaaa.

Thu r¢P%tJ.vo Pmcuaa of the maul aollactca
tmmtlanpollnttd nruawem Eflthfltobtiiflllfltfzbflllfilllfli tho
minds eollactod fizum flu non-polluted area. A atzikia-9
differmca was that the CD1?!-2'8 g. flflfl“ population in thl
pallntd aria wan coaatimted by males and not a single tunic
was romtdld thtmamout the patina of abannauun. The spawning
afitivity of the malcl dlcwud an Lwmplota 03;M1l1Ofl of the
qwtu. The animals in the pagmlation did not lmcnid S0 rm:
sill fluorite in the athor part: at the bud. animals of 601:0
80 an also Wm 6&1“v

In tho regular oawliaq of 3. my at Vizhinjsa,
instance oi  inteatation wan noticed in attain than
of this fiat. The mreontaqo iacmoaco it prciilfitdiin Table 7.
Both nan: cw! mussels mm aftaeué and the poreuataqa of
intonation was hiqhn: in males than in females» In an caaoa
only a single pea-wzrab icaxepaee width '7-10 m) was natieod pox:

mnnl. The poo-ea-aha ma ficrmsd 1:0 campy the mtlo aavtty at
maul: mum 30 ma in aha. The arahn ii to cause dfllwflfi
to the 9111: and 0021: mamas (P1. 6 A and B). The diqooulvc

gland at 1:110 lntcltod INIIQII appearad pal: and _th1a indicating
mntrttmnal at-run. The vdwlo body wan ttanmareut and tho
tlsntlla mm tibmus. In canes Kihlll the p¢<i—-ctfl-bl had iatcrt-06

finally mawrn mania, tho %10 at thn alto an £10m
withwut nymdxwtlvo tilnca. whm latest“-tan diillrl in the



tabla 7 aerconzaqu incidence of
I Iv.) in 2.» Lamas

IflmmSu@%wOw&fi8fl%flIfli@BflfiOOfifiNIfi&fifiWfl=@flflGfi@8DflDfi
Month ‘Total no. at fie. cf intnatqd it incidnna orminds much infestationfl$
0&8

R0‘!

BI
J89

?¢b

Ha:

KP!

"I?
sun

Jhl
MG

$09

Get

N01

906

Q1

O1

B1

82

82

32

82

83

B3

O3

$2

62

B2

I1
B2

2

3

1

3

1

4

2

fifl

1

Q

7¢6

12.5

I
.3

4.5

9.‘?
5.00

23.53

1fi¢00

11011
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"I1! If-$0 0! apméueuvo activity, further
totally zmn-awn. resulting in a ta.-anu&t. 1.1;“; pg“ 101th
tibmma mun. F-notably the  fiooé walllbllity to
thonuualdnomthoennlttonotti-mined nu.-tnqabytho
Pit-¢rcb aftoetod the mania mt! the stand Margy in tho
diqlotivo gland and  am»: much maid have boon nbnind
tor tho survival at the mlnals.

Dlfili-KIGH

"Eeu;;>hya1o1oq1ca1 audios on thn lfllet of internal
tmhonn on the mpmductlou of Lanlltbrmdm has min“-£006
the action of t@tuw:'t. flu aenulbot £?to:1 coelogical
fiat: collected in the £1010 naming as £1-%:h £0: an-and:
in tho lahozatary“ (1-flbnh 1980-81). 378006 On Qflwtafifl
rtqfliis for z'ap&.1.oa. Loonnmit and Fblnjko (1951)
3.60111-lflod phyaioloqitally Mfitcmt tam: 0!
along the Atlantic coast at v:..s.A. ‘tho 5.
popalatiana in the Btttidz waters  obalvbd to ban dififaznat
aealmlll lwrofictivn  in dittotint localixlca (Baynm
1976 5) and an in the sun lecautr the reproductive activity
was-Lad with the haunt. 1: has boa utnbliahcd in the one

=1  lB¢rm- ms Q M  ma ww­
1976) that %to90ma1a and  1: a %t&on of
ti:-§mu and Man mam to unpnnad u aqua-days.

fin aria of the Indian Iiaxatau on the
:lp£1vo ayela of the arias blvuivu in mutation to
onvlmuamtal conditions non the truly nub-matialatll namn
attixopmblumandmoeibphyninloqtnllwulltlluvulmndiu
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qnIo%aumdapawn1nqapp¢a:spo:&£3.ntuz-camncnlnoam
um lacatioa. alaqaunnt (1966) ctatod that. thb Bltlll and
cltuariac lnbllliifli tall inte dlfliinnt cataqorun  tm
tho mas having a rcntnctnd nwimiw mum ($311; Q1”)
to mono spanning more or has aoatlamoualy th& the
was l J. The tnlatad tomperatnrc and
Ialinitj data (largely than taro pumtou have  whacked)
would flaw thn duninant mic of salinity an rmtbfluetlon than
‘E-%8'a‘bmt0 tmuqh tho ailociatnd pattun of tluctuatlons oi thi
tam is C1011! (film, 19518 Mayan 1955: 9&1“; 1965)­

firho parent dataan_§%1mjg3aad£. flflflgmw
that a tilatlvely higur  9:01:11: Qarinq tho non­
rcpmmutivo nan: than during  mtlvu zupmdncttvo mum.
data £0: thil Ohlflflation éfi ft-fin thi Infill 0!
Rae (1951) on lmm flqu baakvatora,
Raga: (1985) on 2  {mu P111: ii! and Magarcvml
(1966) on Q. 1% time M1! oi Haanat. Hm flue Vmtmllm and
Smmlllan malts. Eggamghau ban tound to wan whnn thc
t%nnn has 60:11:06. to 23": after a maxim at 8'6:
lfiarrajal, 1969: I-moth, _1969)¢ In this partials: unfit,
tho  in appear to ho append w t1\0Lr»®%ora@0
Uhieh spun in mg»: tiftatulnu. l'hIl'Vit¢ thin
an also anemic: dun in talus plea in rising or hi-Q:
umperuuaa as in  {mm Kahuna  Jun»!-My
(larn-1%, 1980) , the Quooafiary a%1ag at Q. $311“
mm sum-Apxal (Ram 1951). the comm pal: lplltllq at
3. an mug  ihlagatmani, mm), an duo wu
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Quandary Ipmlaiaq of 5;. 13%‘ 0! thi paint ohm
Jaauaam-Mud». with tho n oi 5.  tam Kalmaada.
an ma emu can involve only a secondary in cad. in
Ilia! Guns. than an partial. than the miner; or major
apamiaq of than epochs  annually Ireland with 1%
of fllmflm.

hl.%c to :01 an marina btvalvc spamming with lam
10 186006 avozuholatnq in thc Irflim lititahltfl
(Ram 1951: Ab:-mm. 19531 uayan 1955; Darn. 1965; idaqatswami,
1966 and OM03)» llnqlbifllflllllw am!  (1975 g) 03008706 it

mflgflggfli (mg. 111%) {mm Hnttactfil in Rataaqiri
a major wining firing Jilly-Murat uulncldmt vim salinity
txmnwn. Tinaaltaitydoltu-annual
vu-y0nzlnd¢ £mm25.6z>9%-in~?m0to3-Opptiainlyaotho
0&1“ emu {mm  Glllll finish in subject to  tfldv
wat0:dt\1%m:taqmn||0@n. Thcmflwaflbnllvidaatmr
spawning during  whim coincided with a the in
intuit: (Q0 33.5 pp: in February) ad low umerawrc.
Haqmhndnaun and Mme (1975 Q)  salinity an a
tutu: in controlling the :0p:o%1vb cyclic at
fl- unna­

hlxthcr amnlu £20» Goa, Eco Q ‘L. (1975) abaqrved

thatthooldnrfl-1§gfl1g(10nqt8\60Hn&nd&bfiv01hfl1’6l
pmloaqld ported ism smut July to Doeuwbct with puck
a%1n91a:andthogomqc:qmImthn1w
com lcngflui  Emu Jmmw m-11. with nflvrvflk
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flit Pflllfit Iblllii On Z. flaw it fllil'Il8¢ Uh-id’!

IIOwd¢r!%&nquu0non3g£o:thno16n:hnnlafl=r1&q
Jmary-Mazda. ‘1‘hOmllp9O&tlfi0b0a6$££fllI§UOlnt1li»n90£
W“l1M¢fthI§_¢g1flfl1g%1at10naa2.onqth0wnnwllt
\Ih$flnI3bI6IP%§0nt31Ofi§t1On0£fl1lhlfil- Tfilliltiéh
alblocaioéinthoctidlsattnflnoanollutlcuilk
popu1at:Lca€flnq0hlva% and Mano. 197$ 3) spun: in du.1y­
itunhr  tannins: oi suflfila lovizinq at nliaity
(3~Ippt1n\7I1}'}d\I»Q‘80£IIlMl6filI1fl£1\lI¢dfitlmlI1nt211I
Gbaltal outta (plltlnt IWQ) apula lath: during
at 0 an-gladly ion: zonal salinity
(37¢%wth8w )%@ Thttflhéf difililliia
10 I071!!! in thl % DQ818188; U013 88.8 3 in NB
fl1at1.a¢mfiand6.2fla81athur.buw0naJnman¢Jn1r¢md
gwttlndtflnalnlndstnmuminqofithopopulationtnhntic
and: and qauuzqnnin and manning at flathur.

suooudazy $1“ at flu mud. at on the than
fliflfiltlhalbtanoblflfliimdinlllfillfilo tluswcninqtu
pa-tin mi i%10t0¢ not loading to my mt“)-0 mattlll.
W110 kw Q3}. (1978) named that only flu IOHIQII can
60 an as 0110. wining troll pm?!-Own mnnwa $5.111;
etpato in km :np:a%1vo activity axing -iamazy-19:43, the
prelim. nudy chews an oppontu umu» whom only G0 old»:
nn00lahwu60m)gaihmuqI\th0ocunn&u7lpn|n1n9an't1<r1ty
musing Jmn:,g-Mazda. The mv?a1 £8-Gill’! Iupvad-bio
iorthanuoadazyapawninqamuatailbthlfl.
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_i_,’,¢fli_;£16aq‘l'-hOO8O‘l@lIth&llh0ImIOlI~b­
101: Vcrzlationl in the l0t%l. cycle of  ll\1V1fi!¢
an ebllflbd firing 1.974-1976 at Rakinada by unnclflfl (1988).
In annual. tho film is pmlonq-06 standing nun Basia:
to July, with I pod: ma-tag Jmmry-May. wntraxy M tho Wit
eoalt nituatima. the pod: apminq in flu Kannada maul
population winaidno wiflm 110109 tewatun and him admit)
and tho animal: are moltly in mating obnfiitton during tho
porioduhnnthotumcramn movaa6ocna01n9t.:ua:!auatho
lalintty is lam

vain: aft mun. mo exams: anon! chow: a
diftotclt typo at xupmfiict-two 01:10, an mvostiqatcd by
Hulda: and mu HMO). Oil nu obncswfi in
remnant: oz 7-lmauonudaruttdulmn (vuuldaumd
halal. 19801 in Uqniult 15-5 m in tho nah!->11 bill (B-lo nfl-,
mm. manning maniac“ in  and lanes \-.111 my. um
apodciulhy. Bunaqémo-duly.  lb”
an in the renting pm». rum 1%: an meanness
amflicmntatlahsvcaooabndwalnlngaoawn fimnfitptflbctto
liovufllr. This man at flan mourning action well viw
observations mac in the pa-calm away at mam;-.
to Pltalikit QM D1111 (IMO), tht punk spawning  um
taewumfilo uondluana oi uupareturm salinity and %&|nco
of com mtozaal and the naum phase 0010:1600 with Q0

lowering oi tmoraturo. I03-inity ufl scald-ty 9! £004.

the anon maul (2,. 1mm;)aa 4 an
along mo mum coasts.  Gate on  0:010
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discussed above would dww that tho auscnn  in
dtftuaat areas (mo flitnrmuns ho!-an ennui. lat!-Gillan!
and 1%ma.1) have npccsfiaally edema! to the
eaunflflifima pruniliaq in their situations. who tntlucnau at
salinity en qawiwqlmsln and simlmtnq also appear: to dlittl
ti:-ally in than papulattona.

Installs» (1973) obatvod warming in 31. @355 at
vlihlnjam inn July to Buelifilr with  Mtlaq ~§ilq8Ifi*
finvmbar. ififllill-0%t oi wand after the 4|-B09‘ fining 10
nmnndthorotomflnaamaneeudauapaminqlamomociu.
to Kurialmoo (1913) the upwninq puma mimién
wan  m mmw  mu u.14 - awn pm
tango 33.33 - 34.30 pp!’-J md the spdminq
was with m illlilllll in Mme:-aura. ‘rho sans woolen. mm:
nit mlflzm mama Qmm call of May M11 fiwtmbcr with peak

Iplvninq firing Jflfimwfl (Appflmttm flflw 1980). Thmli
authéti also ehaonml yea!-w-10:: variauaaa in tho wanna-21
1:301“.

Rainfall would appear tn act thmw: Q-hi QHHOIU

bmaqat about la iaaponmn and annuity and also thy.-00¢: in
on mlrlx  loading to ?1&MB
blown. Earlier sunken on marina blvalw  in
Iadluhadaatpaldagwlmtloate 1:namh%o£mu'$¢.'lmtn
9%“ M14 spumtnm Puuldar and M101 HUM)
aumiat-06 this Inna: vim qzwth and %&|~0\t¢n 02
£.fl,g1fl‘. Iafizhoptolunt shl6yon_!g>_.g@fl}§,£DIli-lib!‘
mg 3,, 5"“; gm; vutainjm, mu iaflsl-ante at gflwpiakioa
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bloom on  shew.
1-‘hiacotzrlntionlalnnautlztaqlnflacsflldwatarud
towcnu main when phyteplamtoa p%1¢a and bionic
arnlinlttflkaatuvmathntaagnarllhllhtflltflin
I-8&9: "*I’¢Ir# 1"" wflilwi
(Thowmn. 197?).

Thonttinqofcommthuakishmuqhtaboutbyfllc
activity 0!  0%1a11y bactorin
0&6  mtlaq the 989$!!! of lit!-1&9 11890 WMUMII 02
6398!)-in  111:0 900%!-In vlllfifismu tat an tannin: an
libnntad ma» tn: mam wuaalnkat. 1966). who aat:l.%o
tuna: unnlatnd um nit-tag  tho oi tcmtvo mien:
zonvmliaq that at lmlmqcu  flaring dnnlpoaitwa mi
pmtza. a rial La amuse; md tnmasattln. an toast!-w.
4% of °='-NIH. %ct:l-on an pmducuvay and comm:
alum: oi the mum (M1: an! Iain 1976). Tho ‘all--nah‘
pup\l1atL0n0bII8Vlfi!.Il%bt6l>%\m»IIlII@i»$ll9llU8mlyhI
M0 directly w than above: pollution afloat: or indirectly to
doflciucg or a mama“. at hath.

It has ham can that %anb 1a£0|ut1ea_a£ fi0cta
tho mmal mtritional balanm of 3. ‘mug and alas:
with npmfinfltwa. Similar obaatvatiem have bola null “flu:
aag. mm by Homo: (um an Xfinuna (mm. ‘nu as-an
ebunud plltlll at marina duration at p£lm at quotas
an to lama: pa-cab lututatton. min at
(196?) not-Lend  dnpnaawm edit! by  an
flwevwM@f@ua&n-.
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Tho mxpholoqy of apomatida and mum: oi
515113; Q1“ was hauihod by Barman (1955) using um:
micwnopy. swam on um ultnatwi or mom nude
pmqlvuc 01¢: the wash ct Hlijlna md Dan (1965) on Q. jug
and Bawaut gg. nus) on  tum awn
Iriicvcdthutlolkonflnultrallmutmroottlxc mono:
annals» humming to Iinnatt Q; Q. (19%), mu
of flu,‘ 3@ llflnblfl-I of an “Eli; a middle ptoca and
a flaqollun. TM min at atmaumn Ln I50“-£1.taat1on at
E. $11,; ova can dinuuund by  (19631, ltijin (1963)
and Dun nil, (1972).

The at:u¢tumo£t11coqgot@,|,gwu dnarlhlfi
by iwwhtlyl (1963) and 130:1 (1963) and has hill: avian! DI
Rdihzblti. (1971). Loam and mazwa (1969) and Rltfinot
(1973) afindlcd the honmqomuu aggravation oi 1011: bodies;

lipid Qmplcta am mitedtondtia in the ooplanm of an-an Oflis
During flu {amount iavuugation the 910» nospholoqgot tha
cannot 3;. {film mg. gggflgvu ‘mm. Pmnlhtnuy
obnxvattouowarcndluonehoaltrautnnemnclfinmonei
2,. 3m“; ulna conning alumna aauecmpy.
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viability 10 a vital. alpwt in the mmagzt
or npmmatlon of fin cmdmatc spec!-on in amamltum. film
aunt. ts-and in manual mlmum macantua la tho
haflflicty pv&1en at and mm 0004 availability 1| the
msjcz  (Butt. 19$: Alagatlvlmi. 1980; $1110. 1980).

Gm of the m-not pmhlcna in and pmwtion 10
manna maturation and waning (Lemuel! and Davin. 19630
Alaqaralwmi Q1 Q.’ 1981}. Infiwod mafintion. rimming and
intimation calcium; haw: hum dealt. with by may voxkcrs
(L-ooaaaott am Davis. 1963: Ina. 1912: Morn Q 51,-, 1916:
A1 aqaxwami. 1990} .

Limtamre an bivalve spam and 099 viability 1:
linital. wan  bu bun Qbtazlmd thmaws the uozka
otheugo and flafiotnoa (1969) on Q. ‘@111, Wilma (1969) on
ggflgaadlnuqlz mmfionor (1971) on_@}_g,
. Hmmvot,  haw boon auroral. works on the
axiom. or salinity  tcmramm on the ml!-arm:-phoata and
dtwlapmunt at nasal larva Wayne; 1976 g: Hr!-~Brmlw, 1971).

in alatlon ta the hatch-cry pmdnction at and, thn
ct ezycmlluezvauon oi talent. won: and own has
bola roannofl in meant than (Ballard, 1981: Swan and
Boaaldwn» 1982) . L-itetuhnm on the ntgopresuvation at
gunman at bivalves an an limttné (I-oaqlnlil. and aux“. 1968:
am/an. 1971 and Ewen. 1913). liulzntnq the imertlain of
mm iwdlu in aqumalmn, %I.'1W$t01 won: In canto! ant.
mam the prouut 1a'I00t1'gat1am an Quito  in Aflfuwt
“Hanan and short-cm ptuirvutlm oi mun: 08 tbs wand
meetin­
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imAilflIAL8 an anwunns

N11! ripe mud:  1mg; am 2,. gflflfl, warn
flfillofltnd ffl flit natural hablut and mil-Iltilnill in Si!
woatainiug nomad can water at mint isms»  awn
ma mam 10:0 eellaetcd in tho natural warnings in tm
1-nboramry ma  man: plum contract and flan fluid
ntnxoamp-0. For am weaning fioctmn Miamowpy) ozmimuon.
tho moms of 3, gflig won find in hntfioud fomalfimydo
and pfistwdlntfi in 2 $8 oil!-in tntwxtén. Fixation was Gm: at
low txoramn (5'¢) in duienou md tbs amour omit»
tttsmsido was mound by  washings in 6010:3106 natur­
A drop at this mom cvupculon was tzaasturd ton glass
Iflblt£a%¢ onahnd with 9016 and 0638106 in tho Skinning
moutma microscope (Pam 501).

For the  on amt: viability. clout mi
unpellutnfi an later (ml. 32.7 mat) mllifltid Rel the opium
lea was ffltctod and Hill! in prop-axing ‘aha mmflrinmtal

add-nlty 101010. I-own: all-niticl (20.6 and 27.1 wt.) an
undo up by diluting an water with dlltlllrlfi wator. Hid»:
nnlinltiu (35.2, 38.7, 43.8 and 48.1 ppt) mm prcparad by
than no wan: in a clamp-Irma fie: fneaiaq out
the 91¢ wator. idflnugh the dmctimto wan carried mt in
amblmt tamozatuto. the range wan mntmllod within 26-27%

byklopingthoboflmrs in awatorbathanfi fnqnentlychlaqlaq
thin vat-at with ltornd up water. Mofllity 0! tbs upon IMO
tam u tho ariuriea in dausninlag open viability. lulu.
flit U139!!!-llli-¢ naturally wand in tho lnbetiwq and
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Chi hilt Laitlnlly Idttlld Mia. Balm In pipcttu. Gd ml of
tho mile nu dram and Lntmdumvm tat»: am of than In-alwra

msntaiaiaq we m of mpurumwz medium (clithtqnt auxmuen .
‘rho spasm were disputed uniiemlr W curring. at 15 minutes
interval», 9.1 ml oi imam diluuon was dam inn um aé the
beaker» placed an a glans mm: mfi gmtlyi téppnd by G
cove:-glans. Under a magnification oi 5'0, cm gpezmg whim
ahowed motility wen counted under 10 fialda ei view of the
phase mat:-ant mics.-oawpu and the mmbe: oi: qwmu pa: field

oi view was mnxaqcd. ‘Ina mom an slide were than  by
ad-fling fiarmalin flaw: a la tip at tho maxqin of caver­
qlsu. Cozmung of the total spams was dam again mu: 10
fluids and avuzagod. The  mulity at ditteant
int-ervala was calaulat-ed as £011-owa s.         A‘can aw. of worm pa: in ii of v   " 1°°

The eqqa oeellectad arm: warning were nopcnfind
in aea vats: of diftanat saliaitias in 100 ml boakota.
a=;aw1es of eggs wan withdrawn at 15 -» 30 minute intoflaln

from the mmaaaion and allowed to feztilia with fnvahly
wumod manna. ‘rho viability of the eqqs val calmlatcd in
toms at the percentaqu at 0990 fad:-111206 an indicatd by the
clemraqa and  dcvolopamt. at each salinity 18101.

pmumrazwn at spams was
at 7'6 in a mltiqcratot and 0'C in a  Wfiml
aulloctld lama tnah spawning: of maul an I-flnltlnid ta
Itotfllnld tdat-tubal wntamim atoriliid Ill Into:
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(001. 32.7 ppt) and an imndiatnly itozd at flu chow
awn.-umsa. Hustle flame in £1111? mm“ wmltton no
wt am stored aiullasln Thu fizanrufi matnrlll In ulna
nut at intorvala (6  to 10 dayn), wand nah: man
tawcraturi and @1006 for  mtilitg nadir

axmura

Undo: 11¢“: aicmawpo. the mam at both £33
@@m6£u¥lflfl\.l.'lP%1‘l an anovalhodyt-nporinqto a
narrow pointed anterior and (P1. '7, ll. Fostnrioz-1y. 0
dnliaato tlaqnlhni-like tall qiila mtnlty to the open. The
spam cf 5;. mm, aha ncmofi under the aloctma mi-nouwpa.
avuhd tau: distinct. mart: nanny. aczoannu. nucleus. aiddlu
pica ad cu: (P1. 7, C. 8. 2:. P). -:1» Manama. wbidm is
ataxia: in pblltl-0!! is  alumna with the ‘amp’ peat!-on
tflmnd tmwitdl thl melons and tin ‘whim’  £110

aatu-flatly. The azmeemc mamas 9 fnin length. The
unclear man in aylltdttcal with a slldat mice in tho middle
martian when it in mo bsoaént» Thu menus la lollovnad
L100?-0:10:13 by rm mid-$5.000, at the bun oi Uhidn Qmryfl mu

tlaqollum--111m tail. who tail at the wematoma
wonky 1a10ngfl\am0¢8}n1ad!.~mut0:ah1d|$a\1§Iw0m
thmumout in length Uncut at tho baa mat tho
1: is ¢11gm1y bmifltr cm. 7. n. I). flu am
oi mm imludinq tho tail portion is about ‘I0 Po
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A. $pum06 egg: of Egg gm is 625).
8. Spcmatema or E. ggg violnd mm: 13.91%

mimuaopc (ac 1500).

C-J Geanning Riemann mintvfimphl of Egg $35
%t?fiBt¢IOfl. (£3 It 25%; D it 3750! If 3! 3750; I an 5000).

A - Amman: aw .- I-middle piano: R - mama: $9 -. Qoplaam
T @
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rm £0111 lawn Lmlltmlar cg at both min!-on is
3.1.-maul.“ in maps with a pmnlaaae  vault mu;
Wm»-in 1/I 0! km may an (F1. 5. 0). Pcziphu-ally, the
09¢ has e flat at v1I'»c11Ln o;a|nb:aan amid: in nap“-and tum
tin an 0! the 0” by Q puwrzuulm main. mu spam
0qw;o I\0unm50-w}n mcumur. ‘rhoyarimhctical inwith £150  Ofiplém   tlw
fiat: @111  quanta thomidflloof
tho Iflfl (P1. 7. A). The vltalltno fiat and iworivitnilina spam
ari and tho 09¢: war omnmrrd in oo1ou:."rh0
ooplul cantata 1191.4 M0911“. mil: qxnmlco and other:
cytoplanlc orgaaolln.» mu values have also ban obanod
to malt in the poxishuy of tho GQPIGUR»

21$ Lama
‘tho uwcrinnatal unit: ca qua mtfltty bi '

F. iafiiaa an Plllllfiifl in rm: 8; ‘Pig. 5. At the start of
?%1%auja:1tyo£u~=omcna (62--93%)wuuntlv01nt.h0
salinity rap 20.6 - 38.7 apt: mt lat-0: the puuntaqo at unttlo
mull in all  bnua-008. the salinity of 32¢‘? and
35¢! ppt IODIG to bu the molt IM-tabla for tht nnivul. 08
wins. M ital» ppt all tho spams: beam: ma-mule “Bah
3 Mun (1!) and at 27.1 and 38.7 ppt wm mortality was
ugunsmmxmr. 1nmmm¢y@z4a.apm:ix»:m
IPIIII an vumc at 15  (min) sauna at 40.1 wt
vluhlltty was ail. flu $0 $4 mun viability  ill
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0§§l.1IQfi.liWl'Gl1Il'l'.l1.j8t6UIIl$.l51ll3Q¢6ppI, znuunm
27.19P¥¢3hl0n1a1.nI2.‘79vt¢ 21: 15I1n1l35¢2pptaa¢
1hO$lln1n33'¢7ppfl­

Tln units ta: 5. 13331.1 an pnlmud in trlblc 9»
F19. $4» M 18 I18 aftnr mutation tho mjetlty at tho spams
(ea -- aw an wan mun in an salinity rum 20.6 - 1a.?
Thopozuuntmaotilttywttimadadth lwaottlm. flan
at-c oi  balsa depnodnt cm the salinity 08 mo H8118!
(rig. 8). At 26.6 ppt the inmaataqo motility “$54 to 43 %
by 4§thI1.mateaad£urthctt!mw0dfi9IO:'0£n1h30m1n¢ '1-‘ht
mans» m wmuatlnly man an tho mlinitfldvcl
21.1 wt, mend: an the mom banana non-naiusla in 2 h 30 am.
Cowarilfi W thl NIQVQ  level» $11000 at 32¢‘! and
356 ppt amuod htqhct antral flit?‘ fibmt I $6 of tho mam
wan mrtflo ovum nil: 4h at uwflro. M. 38.? ppt flu
spam motility  rapidly: the  at @111 moms
ulllll atihlontm Atihlpptilfiotflumnuuwozn
viable and total anti-:11!-.y oceusud ulflata am hm: and no
ammo 0I:'I':l*nfi at 48.1 wt. The $0 S spam viability lam}.
In  lppmlilntaly at 39 min in 20.8 ppt, 1 la 15 H-in
um 27.1 wt. I h 15 um 11:112.? ppm an ta 35.3 mt and $0 min
‘B 38‘?­

E» mm
rumination oi awn @.1-rd at 0:11:18-I-an inn

20$ to 48.8 99%. Int tbs an of £0:t11$utlna flthld



tabla 9 wow motility pircontaqa in 311$ flgflfl, at
difiorent allniticn

$8D@8fi flDfl%8
§;},_*“‘“"' 20.0 21.1 32.1 35.2 zen anQCIXQQ-O ¢I4U|fiIrIIIrQQQD-nowan 2:"3,_.hmZ Eaom muzizg as

15 sin 62 82 8? ‘I4 70 34
30 min 59 78 85 75 76 21
45 min 43 64 76 71 61 16
60 min 18 62 72 70 54 8

1 It 15 min 12 R  70 48 0
1 h 30 min - 47 5'7 64 32 ­
1 is 45 min -L» 28 $5 $2 18 ­2 h -» 20 55 48 ‘I ­
2 h 15 min ~ 8 48 41 4 ­
2 h 30 min -- --» 36 39 - ­
2 h 45 min - ~ 31 38 - ­3 h - -» 24 21 -- ­
3 h 15 min - - 20 15 - ­3 h 39 nln - - 10 ‘I ~ ­
8 11 45 uh‘: -~ - I 6 ~ ­4 h -- -- S - -- ­n
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Nlbll 10, Fig. 6). At 30.8*mt¢ t-hi tam  tdttlllnd
but ma-that dumlapnnnt was auoetd. m 27.1 ppm 70 % at than
0950 Inn tart-£11006 dim find sitar 15 MM!!! at
flmfimtm The  of viable 099:  gtahnlly.
In tho salinity ICVQII of 32.7, 35.2. 18.1 and 43.8 pp’! first
aqg viability was 82 1%, Q‘! 16¢ ‘I6 $6 and 69 % tmlydttlvcly.
Rlwction in the an of ht‘!-iltuatlon was mi-lend in all
tho Gaol: but it was qraflnal in 35.2 ppt camamd to the other
thtnfi tzcammtl. In OJ ppt tho  viability 0! the
Qqclwas€9%1-.0 ntutwitm buthy1'.ln4tbh0u:a11\*.hoaqqa
heemu ma-viahla. In 48¢! ppt fertilisation In ail. In
none of the trcamonta. the aqua win viable nth: 1 bra.
‘fan 50 % egg viability Ian! flu QM-lined appmzinatoly at
15m1n1n3U»699t; 2h30wAn$.a2?.199\¢ I1-a30n1n1a
82.‘? ppt and 35.3 ppt and 1 h 30 min in 38.? ppt.

In the nalinity 21,1, 32¢‘! and 35.2 pvt flan 0990
ma vnhla upto 7 h am tho  viability oi the was
Ill hid! in 32»? wt (18 $3 Habit 11¢ F19. 8). In $8.? ppt
and 43.8 ppt salinity ZCVIL» Owl inn viable apto 6 in and
5 h aspect-tvuly. In tlueiamr (20.6 wt) and himnr (48.1 ppt)
salinity, fertilisation and further flcvclfipnnt of the aqua
an poor.  pcmeutaqo can survival and tnrtiuuwem
wan Mm in  initial stag» of observation £18 nlniaafl
thouqrnhallyznduood. rhowasqxmunt
30--38991. The 50109991-ability IUVQIIIGGQGQLIIIG

qpmauuly at as ma in ae.a ppm. 4 n in 27.1 pm. 4 n so an
1:32.799?»8h1a35.2pptm¢3h30a.tn&n3IJppt¢



tabln 16 Egg v1ab.i.11t1 pnmmtaqa in mg Qflflgg at
disffiutont aaltnitiosQG

§;1t‘““"" 20.0 21.1 aa.-1 as.: aa.1 4a.a"l # @i d-ill ii
°“‘mf:_i_'°“ mu°f sq; many as

IS min 54 78 82 B7 76 49
30 min 18 73 70 ‘I6 60 31

1 h 26 62 ‘I0 1'6 60 30
1 h 30 Ila 18 58 65 71 53 242 h 4 $4 G3 71 46 19
2 h 30 Ila 0 $0 SS G! 36 143 to - 45 54 60 38 9
3 h 30 min -- 41 $0 56 34 74 h - 34 42 45 18 4
4 h 30 nln 1- 32 38 36 10 ­5 h -- 1! 38 25 4 ­
5 h 30 min ~ 14 29 15 3 ­$ h -V 9 30% 9 - ­
6 h 30 min - -» - 7 -- ­



Tablu 11 tgq viability po@tw in £33  at
different callnltha

§;§*“"*"' 20.: 21.1 an 35.2 an 43.0
°“‘;,q,:“°“,,-.”°' Hm vmuany s1#

15 nu: 4e an as 9: as 4':
an um 34 ea ea as 1: 4:

1 h as ‘re so ‘I9 10 40
1 u so min 10 11 we vs 61 an
2 11 '6 as ‘H ‘N 62 :1
2 u :9  -- so 01 1: so as3 h - as as as 42 1a
J n so Mn -» 54 as 64 :7 124 n - 41 :4 ea :9 9
4 n so min -- 42 51 so as 35 1: - :1 as 01 11 2
5 h 30 min - 31 41 38 8 ­o n - 19 :1 24 ~5 ­
0 u so man - 9 24 10 .. ...7 u - 4 15 1 » ­
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woaupruu-vain e~cma1'ca1am=|mmmy
diteunna me to tumporatxu-0. wpw ‘)2 h, the panned mama
flwflnfl nnmll Intllity on thawing. 01: day 5, the mtility val
vary met: “mm and. cm ciay 10. mm of thy spiml was
@110. Thus rosulta am may tndieativn or mom viability
ma pmuurvatian as they amid not be continua by £02113-llaatiwn.

while spam: preserved 1n:tm tom of wilt gave  anon
mom!-ta» ma mantle tialnm pnmtvod as sum: gave oamqplottly

uogatiw Insults.

ofla at both lptéilta of maul wen prilervad
inthtsunnwayau fiorthemoma. mon%0da£te:6ha:ud
thawed, Q-my were not fart‘-$11006 with addition af finch spams.

ION
Karim-noaa (1973) chaos.-rod that um spam at 5;.

in small» pin ahapud with an oval baud manriaq 5 -» 7  md
a v1brat.t1Q tail. 18 - 20 /m in Icaqth. The saw mmlmflon
shows a lame: oval ahapoa  The results ot the pa-rant
inveutiqation agate with the abacus-Mono mull by
Q; 3;. (1965)on  with mm to ctmcmrcl nun“
at nucleus. mlddla piaoo and tail. The 11¢“ miomaoopte
ubaezvatxons on tho egg of 2. jg and 5;, gggg, which -an
similar, aqrco with the finding at Kuaiaiwao (1973). Ila thl
light mtamaoopo 11-.ao1£. ma acmmm ma %l0I:c I0» whovisible: thalonq
In the dank fluid micxoacopy the chtnlla could D0
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mm mm czluarly-» Tho hailed an was  in
tho sm msaminatien.

The qamute viability at 50 ii lava). qivea similar
ram-111:0 at mllaiticn 32.7 and 35.2 ;_;:~pt but the viability gets
rnmaefl an aims: :16: of this rmgo. ’l'he 59 $6; viability
lave). axmearo batter at 27.1 apt than at 38.7 ppt. Baynn (1965)
ebaarvad on  $11,}; that tcztilination oumra successfully
in thu salinity range 15 -- {G ‘gepfiu In tho lomat wtparimezital
salinity of 26.6 ppm sperm viability appears relatively b-stator
than egg viability and in the high salinity of 43.8 ppt ngg
viability appear! greater. Howwor. than fltttflila are not met
with in 010* coastal inn. The amual salinity sanqa in
33.55 -- 36.68 ppt at Vizhinjam md 35.40 -~ 40.56 at Elathmr.

During spmnlltnq minim 0! jg. fig; tho salinity tanqn in tha
aauu-a1 ma» is 33.55 -» 35.851 pp!-. andioi 5. flag}; the rams
3.8 36.23 - 37.72 ppt. The  data have fin the
111$: viability sf qmatoa in the am“ ranges.

£g,@ g_;;;g1; also oceuzs 1:: cshaarinc eflndltiama as
in Qaatia “Mk in iiatnagiti Md. as  by Naqablsualwnm
and flan-e (1975 Q), than populatian spams during July - August

when the salinity is 3.0 - 9.13 ppt in July md 18.0 ppt in
august. It wuld appaar that this population hat it; Own
&d&ptat1On be have him qmu viability at than Imus:
aalinitlna. ‘rho salinity in ‘august (18.0 ppt). shun ma: at
tha spmum is mnqsletod by thin p0pu.1-Mien, LI Qliditly aha"
the mininm (15 ppt) at the fertilisation salinity fllw 9!-V“
by Baynn (19% 9).



Inthopunntsmflythomomainmoobaoxvodw
mnlnto ama.1mot4handwqaupto7h. benqnaad
Mention (19691 reported that in gg. tho own
viable Liar 4 -» 6 h aft‘: waning. #81110 G‘-I'M: mama
was tom: w um muucy in 1 -- 2 an an arc.

Lengwoll and aitiloa (19661, Lemma (1971) and Ihaqhoa

(1973)  with QEIOPSQOOZVIQ spams cf eyotor apocin
nmgflg  Q.  in %r1ma1-.a1 iatt11La&­
don. Ihghea (1973; uvwi dimthylaulfnxide (IJw‘”=-@114) cf 5 ‘it and

10 1:1; mmmtmtion as crwpwtectant ma fmm mud stared the

%O@1-ea mntaming spam Inspinfliwfl in liqunidi nitmqen¢ Tho
short-tam pmwwatws: c:q.>er$.mta card-ad out maxing the
pmannt study Q-SI of a preliruinary namza and need to be
wrsflcfi further.
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cuman VII%
In marina annals» an use in aunt blvalvia. a

etnata bwmmleal storage aim as ml adipose Mimi in
lacking, and the arnthuiana mtximta an #1-ed in the
lunatic as apmmntiia amass (61000. 1959). Thu prawn at
gam@o%1| d1n% 111$; many. The ulationlhip banana
£004 avulabnity tummy  and gonad Mvolupmnt ha
bum studind in dctan taunt!» 196$: Reyna» 1978! Wbbvtt;
197$. 1976). Hum? fimd it in , fin mtrlunta an
altlmflatnd Md mm in diiiotmt emgans. this any happua
daring tbs  period. H1110 pxotda and lipid
nan» an upon“ to @m1a1:a in the 1:10 tlumu
055.333. qlyuom taebnwodwhoswmdtaflmmnntla
mun amndnt. ram in available (Gubhott am Bun» 1973:
ammo 5 Q,» 1990). omwualy flu» loads to C ‘mu-ta:
nwum 1301.0‘ alaad no the mpromcti-we wuvtty at tbs
on-qualms (Gabhott. 3975, 1976: Bay“, 1976 y  Q 11.» ¢
2.900 ma Paton Q 3.. 1920) .

1'hu11untu:coan\nm1%nn1¢a1v0:1a$nu!.n
“M £2» MI III! II"-III! if
Gian (xiii). nay!» (1976 9) and ants: (1919). who 1010 of
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Upidulathooavnuuyoztnuuriantuwuubnununa
by 61000 (19662.  an  (£9663
flit  Int-030111! mfl noxktn (1906) thn nit-nbqon
metabolism at manna. The qumrn obonrvatmna ham ham
that the aunt: of earhmyu-atom psotaim ad 11»:­
ini an gonad ilvulopnont panda and flan 60:11:00
101108109 £189 Kfilbhott. 1975' 1918: &8u7¢ 19798
Slllllic Q Q», 1980) .

5QQO@fl&1Qlfl%Ol1B€DQB9fi1VU1¢’l‘U1h8I18€.l0fl€b

rcpmduettvn activity have Dill  in ifllflg $3“
(Mull an wuvuum. xasm 5. gm (mm n 3.,
10002 an  mm; (mu. 1974). Dry mm
variations an natal? duo to variations in thc cubmydrate
or 9130:9011 cnmlnt. mim an the lmrumt  mama.
an abautnfi u 5.   nu: ma 5. mm; (B-uni
and H%agI.bl'uid~wa%m¢ 1975) ­

eabmu. and iiaym (1013). mm: news). Berna
nan Q and hm nil... (10021 amen-04  ntllllntlon of
qljuoqnn nun“ in adult  Mung 9III%WfllI1l~
Oynsmmflyblwomqlraomahzaxdnwnmmavitntloqcmonlshal
bola wanna in g. mp,“ by mu: (19591. rm mniauen
ct 1l is fiollmnfi hy I pound at wltotlaqunulit
and 0 cwrqn 1000 of euwhydrate in m ii.“ (8utty¢
1979; zaaunngp, new 910$!!! 51-. 1900). 800011
133],» mm m6 M0011 anti mm: mew) mu ohalflwfi
zcatpzaul ulauamhtp human aazhuhydntn and ante!-la
tl::0u% tho your mam-an a@&1w nativity tn
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hhilnsmdytngthouttntatltawcthuoufla
41%?-3'00 qlama at 3. $11; Thaw»: Q Q. (1974) %d
distinct @0901 in the umldat and  euwnsiflun of
the than.  human at 11916 incl in tho my In
muuounwnamuauewmmmuruanozuaww
qlyaoqen into 11914 material in tha egg in the can at
tunic (Piitan 331.. am: zaanun Q... nae). Ia
hwnor. 1%»: (197?) did mt
abut" my mbiliaatlon ai oantqy IUIIINUI inn the mmttn
ta the npmductive titliil mating qmvth am mam:-aticn.

mama fig. £1900)  infl» mmmsmnq
zn¢11pm¢mme1nm¢mayzuuauamnnueunu1apum1nq.
patella and qlyooqu Giuliani firing  Fl-M’-0:3 Q ‘L.
(1900: onnsvau nuumm in an puma. 01-IIWIB cal 1l916
matntmfl. ggwtthtmonudfioddlmot aunt».

Ttucwmeflai-tL0not1:hooqgo£§»fiflg
was  by Began gg 51,. (19153 ma wanna Q Q. (1990).
The afloat at diftncmt eta” eaudltlmu, in tho egg oi
Q. mg,“ was @106 by Bum, Qabhott ma Mia (1975).
81:1-iklm change in the blommlaal win?» 0! mo egg: M40:
ltlwu was Mum to bu in fin!-r lipid mums.

Hnntofthoabnvlatudlciaaznpmducttoa-routed
bmctwntcu mama in maul an in temperate spanks at
and an little won: has bun  in tropical spaciou­
ma uuguhhudwnm (1915) am mqnbhuahaan and nan £1910)
doantlhd the %c1 mpmmcaivq qua in uhtlaa to
biochnnlal vaziauoaa in §¢ flgflfl. wan Q Q. (1916)
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intlnatod tho hiomcntanl chug“ with nqcct to nutrient
V11" flf filllfl M1001 5;.  The puma» oavouuon
of mun: moat bu hum cmdlcdl with mini to pmfiouing

I

lfluzalooéaarm gg Q," 1982) . .»@a acmprdlnnllvl lfliittiqiltion
on  unusual hinalmwal variation: in the in lfimanwt
mntlo QM Mgnauw gland as mutated w tho :ap%l.'*l'n
cycle inthe mo apociaot Imam ua-maul£_¢  flwnalhom.

The tonntwtly samples of 2,. mm and, £9 11$
imm the maul had: of Vinhinjm and flint-h\u.'¢ nmoctlvuly»

in hfl‘-1-1-hid fllliti (éhwt-0:‘ I1). lflilllla 45 -~ 60 Q in length
aanintlanannornpmdaet-tveuuquvuznnelwtoé innin­
mmlcallmoatiqatlea. fhounfiestnimnyunplnina
moathuuopooldad 10-I0 latalswnzclrnm twain
poolufl uamllo ma:  Qlllfllfllfiflla Pbwihly IIQ value!
an  nun the into.

For tho dry weight and watax mntmt oatimatinn of
whole hofiy. 40 it of ma minus in am salon!!! lwlc wan
and. ‘rho soft may was  cnunly tmm the shell. ‘Sh:
tia-awn ma blot-tad and \n1&nd imdlatoly tor obtain wt

we!-duh flan tiunaa ma 4:106 w wnstaat ’w0.t¢It at 99 3 8%
(£or24in36hJ1ashaa1:ovnnandvo1¢od(hy\n0&¢niJ
after Goblin; in Q Clalnnurlwr we: P305»  ptmfli II‘!-ll"ucumntuualaulatod xmmmwau.
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uumuonanazttuamtomaaatlnranntalagwflotfio
animal: in the  “min wan utfliald.  lllllm
Mqeatlva glam and dduatoz mule Hub flunk Gland 111$
Gimme distilled wan: to manna any amning  mi the
at awn. an wuqm and wan: mutant maul!-non! an Inscribed
mm.

‘rho glycogen comma: of the math. dlqolttvo gland
and e6%rm?se1.cwud? by thcanuhodet Kamgygl.
(1%-Q). The tinmn was pmnhad ta mun 15 ~ 20 q oi cad:
aaauwanmmtoz qlyooqaawudotosntandannfluontugnoz
G17 Ittqht.

Thu pmtcln mint ot  mantle. diqcatlvo glam
and n@awt uncle was dlttmlmd by lowly‘: loathed (Lorry
Q51.» 1951).  dry tuna an tuna! with 10 is "ma
to ptccipttltn tho %pI0€-013.  pmnipltitl Iii Muolvtd in
1 I aodxmhyazaxmoandtmunnntotpzoutadutontnod
ualaq tolin-ciocaltnu ncgmt. ‘rm cptlaal malty ma&t.n
Wm tan-m cm fipoctwnie -» 36. ‘rho pmtmtn moment of tho

8%'>108 HM GIOIII-i-ltd Ema tbs Optlfil-I Gdlltty using a

91-‘I931 Pzwlnd ulm Bovine awn .  pmuln
mu ualuulatod as oi dry volqht of flan
oz-gm.

Thu ptooofia l'll@@$@ by lblm. 3-on m6
Bleam 8tan1ly (1951) an and to “aims ms %t of 119140.
-rma:y@na=-m1» (:0-~ sr:=q>1-uumuaqiauunusua
35 :3. of 2:1 (V/'0') mloamncthaaul. oi natal’ wait‘
rha total. 119141 an t11 annual fan flu
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alumina:-manual aria: evaporating mo  cut
the ruaidua an: P305 ovemtqht.  11,91: mutant Ill
dctomuoa an pcmontaqo oz dry wiyut.

2*hQ éiqtotivo gland influx (ml) in caimflutod On
dry “amt bani: at um dtgeauvu gland to that oz the nuanc­
fl‘.   'I1¢lt ‘rhiflll  urn 1’7‘)o

li.E$JL‘I'8

The monthly new Vanna of the %da1ca1
ceaatituanta of the body tissues at Egg; mg“ mi L. 11:13],
in qlvln 1:: ‘rabbi 12 to 20 and Pigs. 7 to 15. F01: A9111­
-Mquat 1992 in ,5. gag an October-Decanter 1981 ma duly­
Qctobu: 19!: in 5;. 15%“, flu values £6: sale am £0010 an
given oupu-auly. For the mm: months. the van“: stand £0:
the Innlnlly  mine-la»

Zmlmm

gig: The  variations in the 6:1
insight of tho whole had; of  1&3 an pliant-06 la
table 12 m Hg. 7. nlttumncaa in dry wuflzt inn distinct
hctwna tho ma-mp%ct.$.va and npxohltin phuo. In the
ta:-an phase. the value gmqm 0.584 --% 0.188 9 dunag
Qctobo: 1981-Mum 1982 ma 0.486 - 0.?“ q mm
%mber 1962. It 10 also cbnnud that than was ambient
and grab:-I1 Lacuna in dzy uniglst inn phat-spawning in



nun 12 stages at uatuxity. may My mas an puountap
irate: aontoat in  ‘Q13

munmamunnmnnannmuwmnaaamwamnmnntauQmmmflmammoflmdflllulfllflnlflhl
Month Uinant 8: ted; dry wt Ha&0t'c0ntmIGmaturity (0) %
1211
on
Bow

Du:
1231
Jan

£0
Hat

$9:

"W

Jun

Jul
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08%
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DOG
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0¢I16
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00°89
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0:117

1'? Q
0,182
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3.307

0,134

9.093

81¢?‘

82¢18

79,48

80-16

80¢32

81.40

53069
69:18

60¢53
79.64

73.78
72.93

69.2$

82017
84.23

81¢.’
3105,

B0¢3§

83.30

3.71
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3-16

3.24
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arc-wwwwmnézu phase. In the rwfitin phase. the dry
Htiwt 1-ncrlalod I‘ll&d.l1y fmm 0.796 g in A9111 1982 to

1.112 Q in July 1982 for male» and fmm can I to M236 Q
in July 1902 for female» uoranwmiau with imtcacinq
npmducuve activity nun et%1 to ataqjo-8. In August 1992.
the wanna dacroancl with pod: waning activity.

' 0 Data fin  Of Vii-Cl‘ fitmt
of the mind are prtinntofl in T6b1l 12 md F19. 7. Mm Unto!’
cuntmtuuwhiw latlwnun-:up&1vephnnu¢mv9n:ndw
£110 tnv%ct1vo plain. It. tanqd 79MB - 82.118 5» flaring
Qetohet 1981-I-ianzh 1902 aw 80.34 ~ 81.53 S maxim fitptedren

1983. all eat-a nlating to ma-zwromcttw phase.
wring April-July 1982. mrrnpondinq he zlniunttoa oi
quautngeaosia to maturation, the value: won low, ma in the
menacing arder. fizom 60.69 % to 76.16 % ta: main and {mm

$0.18  to 69.28 as £0: tmalca. nu:-tag utmd (Mast 1982),
the values started  nth 84.33 at £0: tomato, bung
thi hlghblt valuc.

= The wfl-:17 man values at tutu.‘
eentont of the mantle an givnn in Table 13. The mum: of
water I-I the mutla of the mien varied ism 72-01 Si to
85.16 % and that of twain fmm 73.62 9:; to 87.24 % dud-I9 Chi

15 months oi? ebootvationa. A0 pma%ed in Fig. 8. the water
mutant dinteaufl Huh-July mm the animals watt in at-mitt-2
and 3. Following spanning in iaguat tbc water mutant
lacunae! hr!‘-hon
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2%,“: The pmteln I-IWII in the mantle ehangcd
tnazkably in mint!-on to  upméuctiw activity 0! the
mutual (mule 133. 11:. varied, £1-on 41.09 % ta 53.22 as in the
{min ad firm 48.64 it to 55.51 it in the lulu. N:
in the protein content was nidmt uifll an: Mttannflauea
and ammo: (Pig. B) . Banana July and fiopt-flbu: 1962 the
pmtein mutant dacznuod drastically and roadnd 46.92 2'­
éurtnq mtmor. During the mm-ropmdzsctlvo puriod the
relative pmportton ef pmuin was Ion than 50 %.

The qlyuuqen lcrvel sf-nrtld ecmmalattnq
in the gcmad tislml considerably £10m January w Mazda when

the naturals wen iumatun, but as gs star.-tad 1:-he
glyeosgan lave}. duclind drastically and farther rmnufl an
apnminq (Tabla 13, F19. 8). The glycogen was
minimn in insist-ficptfios fiutlnq  the majority at Q10
llulaala wilt in the spent %1t1on. $11n11&l' tnmwtion in the
qlyeeqen mutant was obazved in tho pnmlous gm: nae
(0ctobe%rvumbar 1981). ‘rho wan range oi qlyuoqnn cnatmt
wan firm 16.24 24 in camber 1901 to 29.86 '2; 1n mm. ‘tho

glycogen uontout oi the %1o in funalna was cuwaratlnly
lower than that in the males. In July the glycoqea content
of than malt! was 36.94 % while that of “I010! nu 17.62 ii.

s The lipid cantmt at the maatlc III I100 '
mints! to the maturity staqen of the animals (‘tabla 13.
F19. 6). flu lipid lira}: iacroaad fmm 59:11 to Jilly and
nomad Q put in autumn mania by -7%-July um 12.61’ it in
males uni 20.73 15 in tumult». The lipid 1001 dntlfllli Q0
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r

846 S in main and 9.24 it in tunic: £01-luring spawning um
blqau to build up nth: $0p‘buI|b0r¢

1 TIM  unto: fit!“ 0!
maaator Illllnll flaowaé only ‘minor variations  the
90:10:! at ubanation (Hg. 9). The 1% oi water mutant
an 71.34 - 78.18 % in salon. 73.68 - 71.09 5 in 1:-no tunes
aid 69.06 -- 76.42 5 in Ladqtnminatol (Tabla 143. TM

pcmtntaqe of water was high  the porioé of spmmiaq.

gig: rsmum level was aewaznunly higher
in the adhew: munch flaw my ether than la mo may at
the nun)... Mao 1: was man: in the
period. It gnhally mcuaad imp acmhur 1981 to Mall!
1983 501101101! by 0 %et.'l-on to a minimum at 61,25 it in 0:100

and 62.16 % in £01100 in July (‘tabla 14, rm. 9). The
seasonal varmticns in pmhia level an wralctd with the
:ap%ct.tve nativity or the mini. M mo pzetctn
doanud. the ndwter mach was  m Ion its mm:
and tartan.

1 The glynnqm lino). in tho afldufitflt much
wn %~l:at-lvaly law (Tame 14). Tho mim elyeow lcvul
was nfltwod in A-ptil (10.36 % in mica and 10.71 5 in tandem).

Atttt April the gljwaqcn llvcl. qtafimlly %a0d md Ibndilfl
6J1 % in lillll md 3.73 14-Y in taut» by  19!! (E1-9. 9)­
Attot spawning. the level at qlpmqnn in than Minna: DDR6]-I
was to manua­
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@451: Thu lipid uni was award-1901; law in
fluadfluctormnaelumaataothortiama. ‘lhomnfittnglfi
flflfl 4.94 it to 5.74 75 in unlit and 4.68 X U0 6.13 Si Ln
(‘tabla 10). The lipid 10%}. was rclativlly hi-Q: Quin
:w&1va phaa (rig. 9)..

4 Thu vats: enntlnt at khc
gland did not shew mach nmzteuablu tlmmauons in ruapoaoa to
tho npmductiw ctagoa oi tbs animal. (F19. 10) . Turn was 0
I1 ight inattaa in unto: uontnat Gut!-nq July-Aliquot allbciatad
with spinning phaa (iambic 15).

Pig“: Th; range af protein mat-out was 59.46 ­
62.66 is daring thn non-:np:0%1vo phase. 61.40 - 61-23 X in
males and 60.97 - 65.11 % in roman. in the reproductive
Phiilfl than In roduction in pmtqin  from qwtogwmaia
to waning (Twit 15. F19. 10).

%§}g@: The qlyeeqcn mutan: wan tho hidielt in
flay aaoociatcfl with qmtogmnain. 1:. got pmqruaively
206% wring saturation and spawning. In the non-repmdnctive
phase. the qlyenqan content fluctuated between 6.83 -» 9.17 5%

(Tabla! 15. F143» 10).

iflz Tm lipid cantent oi the dtqoatiw 911218 of
the meal dwwqd almaiiiaant Variation in nlation to
maturation md apnminq (F19. 16)» The lipid  lncncld
{mm 13146 75 in Getabcr 1981 to 21.82 ii in Dill! ltd 33.11 3

in tcnqma in April 1983 (‘tabla 31. with inexact in
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ropmdnettvn wtlvity the lipid level qnmally doesnuod to
14.04 as in muse and 9.81 % in tonal“ in Ange».

Eamflfiml.

mini
pmngm; Thodataoudr;-vm1qhto££,1§flg,u

are painted in Tabla 16, F19. 11. The mnthly mean rmqbd
from 0.446 9 in January 1982 (peat.-weaning) to 1.104 9 in
Nlgust 1932 (active qamlmogenbail) . Theme was a study

increase from January through  during the indcteminnta
phaa and further incm-an! upw fiovtamhor eqiaeiding with
gamma maturation. with spanning in October, tho dry uoimt
drops down by about 50 75. Finale: ahowod slightly higher values
than malnu­

a I-13¢: water ceutmt was observed tram
DQOGRDQI 1981 tn Hay 1982 and tn:-m cwctoboz to  1982

£00.14 ~ 85.02 $1. oomaminq with the in mower; an
indltlzlllnta stages ni UM animal (‘tabla 16¢ 91¢}. 11). with
the cant of qamntaqeaoaim vats: mutant dnoreaani and with
maturation .tt dacraund mrfimr (68.74 % la bkwawbo: 1981).

Thy main generally had a h1¢aer water cement than the
twain.

mm:
a In thal infitnminnte phat! firing

James;-cum. tho wm: mutant nu high ma? - NJ! an '
(Table 17. F19. 12). During qametoqwoais md %at$6n
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inn July to flcwtcunbnn vats: content was low in auto ma
final.» (67.13 - 73.81 %) and, with spawning in Omaha: 1982.
hyflz-atloa nadad tha htmat Incl (85.21 9% in lulu).

e The protein lmnl flnnuatcd butane
44.21 -~ 49.63 % in stage-O animals and imnalod with

twmdclfitive activity namhw 52¢!‘ 75 in Illlllll and 51.68 X» Ln

imalu (Tabla 1'7. F19. 12). with spawning tin“ wan a flmp
in pwhm “W01 t0 thl  41.15 36 in Novezbdt 1982.

Qlggggs Glyuoqcfbuildi W in tin mantle flame
increasing tram 15.86 $9 in January to 22.26 94 1a Juan in the

voqatauw phase (‘table 1'7, F19. 12). Gaunwmouio am»
upon the xenon: rcnultiaq in £a.I.1 in glyuoqm level daring

ggggs Tho lipid lovnl slowly menu“: tram
$.92  ta 6.47 % mung January-Juan ad fllws a  rim
-with  activity. awning 13.68 9% in who and
20.70 as in tunic: by Bcptumbot (‘tabla 17. mg. 12). apamzm
in October brings about an equally rapid tall in 11916 1001
to 8.18 ii in main and 9.43 % in tannins.

u The Vequtative phi“ llwva a
tltwtuatlon blhnia 64.21 - 73.63 ‘K and rmzoawt-in phan has

a hiwot 10:1 ct vat-or contmt (71.62 ~ ‘M.-21 $3 (‘tabla 18.
P19. 13).
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The hlflmnt protein 10010 (78.14 % in
males and 76.24 ii in fauna: an  in July 1902 at the
bogiaataq at  phat (Table 18. mg. 13). Than

1

10 wnaidozeblo &1on with maturation naming “.27 X in
mains and 611-64 % in tunic: in %tm\bot 1982 indicating
utilization of protnin  of aamcqzor ammli fizrtng
quota maturation.

31?: ‘rim glgwgan Incl: in ad-duster much
arc vary low mwaa.-ed to mantlu name. Qlymqen increases
imm 6.21 % to 7.74 $6 flaring January-Juno wt! declines to can
intent mating  activity (‘table 19. F19. 11}.

Egg-_;g;_: In tho vaqotativu phase. the lipid level
ranges» bet-mam 4.94 -- 5.32 wa. In we initial qamezcqenic phat

the lmml rcmaina slightly high (5.60 $6 in malts and 5.56 % in
icmaloa) but clwvs marginally with mmzatian md apumtnq

-'¢*1_7... .11. *_ <-<*‘*.:-".

0 Gmwqmnail and maturation briaq
about an ineuaa in war-or c=out.ont., ftm 68.81 - 73.28 Si in

thovoqotat-.1“ phase ta 73.32 - 78.43 % (Table 19, F19. 14).
with &.lag than la alight abduction in water content.

3%“: The tetal tango M protein level during
the observation period 1-ama.1.na narrow bgtinnn 58.96 -- 64-14 ‘ii

(‘tabla 19, F19. 14). The value an slightly higaot in tho
Fbili than in the Wtcttvo phase vlthtn the
lbflvi %~I. will: thl htqhelt 2-IVQJ-I in /stag:-3 militia
0100-elated with gala“ nwuratlon.
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511$: Glyuoqun mam; w tam: 7.30 $6 in January
to 10.34 It in June whim» drops to 9.76 :4 1:: union mu 8-92 98‘ in

twin in July with mat of t indicating qlyaeqan
utilinatifla in tbs pnmeeas (‘ilflbll 19, 3'19. 14). ‘Phi! 10
follownd by another mall of qlyeu-gm lacuna in Mqalt 1902
to 10.3% 95 in males and 11.27 % in females. but mdélnly dmpn
agvaia to 7.62 $4 in mica and 7.“ *3; in iclnalma in septum:
¢0%ltmt with qamlte aaturation. warming bring! about a
further marginal Itdfifltien in q1yco%.

z The lipid levels an high in tho digestive
gland an %a.:od he mantle and adduct-or meals. In the nea­
phuo. it doubles up fmm 10.30 18 in Jammrg to
30.86 % in Juno and mlatdua the hid»: Incl. firing J\a).y-­
Mmat (Tabla 19¢ F19. 10. l'lau:rat10n% and spanning bring 0
reduction in 11916 lard daring :.
.*,9v.¢ -.1. 7 ,@ %    ?.

Thodiqtat-iv: qlmd Ludo:-:a£_ij;@‘§1,g,nad£g
flflflg ahnwnd nimifiicmt variatiana manually in nlation
to rnp%t1on (‘tabla 20 and Fig. 15).. Tho éiqustivo glmd
indie: was high in the iaacmznlanta new animals with 36.36
1» January me: in  13“; and 32.95 in R9211 ma: in
5;. flflflg. The indu dropped Qzxiaq an Mftollntiation
mtamat&on- The  in aim digest!-vb gland indium VII
highly p d Qurmg vitclloqnaaalo which august: the
swnnihlc mic or azgra maxim synthesis at llpl.-4 in £351.



Tabla 20 Digest.‘-%1r¢ gland. index oi £1 13]“
~14 E» nnmC_   "';;\__#. ‘"113 _ V. ' _

Z‘ LE“! £1» Ilflfill
Oct

H0?

90¢

Jan

Fnb

fiat

fipt

may

Jun

Jul

“O
50$

Oct

NOV

30¢

19l1

19Q1

19l1

1982

1982

1932

1982

19U2

1932

1902

1982

1982

1932

1982

1992

17,16

32.73

34.31

36.25

35.71

35.64

33.52

29.87

22.36

13,11

16.39

18.2%

25.94

28@25

29.6‘

16.14

16528

19.69

17.53

23.07

26.48

33.96

31-34

27¢26

22.67

17.89

18-36

18-43

2$¢16

25.71
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nzwasazw

rm nmm variations in an biomal-cal
comaitzlon of invertebrates an span may tumors
sud: as flood availability. ropmmsctrn mnditicm or the animal.
and dlftoant stun uonditlena (Baym. 1976 3, Sufism 1979;
Taylor and Vmn, 1979; Pintitl _fl 11," 1980: Z-undid Q3 jln
1980) .

The body wolmt. of brown maul 2,. 1,@}g|, U08

mininm wring Decmrbar-Fabruary and it at-artod laarouim
with an inoreaa in tha phytoplankton bloat», as G1-ID
initiation at r@%t1on. Tho Manna in dry wlifit in
and  minciéea with spawning. After spawning
tbcdsywomghtwan toundtoinuoasoaaetethcmnnnlattan
of thu mttimta “curbed fmm film rcnidunl wot-on There
wu also olabontian of intorficllicular win tuna in
than math and %mu1at1on of qlyooqcn in the Hana. The
build up ¢£ 1ipi-‘$8 in the diqaltlve gum and pmtlin in um
“Maw: mach was aim ubservnd in the apaav. animals.

similar mm; an abaervod in the QSIID munol
3,. uflflg. ‘rho phytoplankton biomass was htw procld-I-no
gum 0011 ptoliicration and mam dcvolopmnt. in 1. gfljflg
into peaks ct dry weight imxmat sun ebaornd 001:0!-ding
with zep&1VQ activity. Thaw obntvationn 1106 to tin
ummtton that changes in dry “tat ea ha auoahtal
foodahmdncoandnunualaauvttyotttnaulnaluhuboua



fin: ethos" bivalves Kfiahhott, 1975: "De and
nlaqahlmdzmun. 1975: Dayna. 1976 5: VQIQ ad lpltmuo» 1981:
Low! Q}, Q,» 1902). Thu dry weight. 0!  tannin was mum
to he hiflnz than that at mo mica whim may ho duo to the
him lipid content of the awn in fmalu or duo to tho him
mount 0£ lnpxoductin mat-axial in than female: (Henna Q 5],,“
ans: ma; 3; Q,” zaaox.

The pemmt water mutant. in the body of both
5;. fija and 1. 131% abound flflntuaticna in rulation tn
the mlpmductzl-to activity. ‘ma water auntaat lncroaaofi
aha:-ply fonowiaq spanning. Aftnr apwnine. an the eunaocttvo
tissue pmliicratn am mttiuta assimilate, tho water
watmt 60:1.-macs zwuchmq the minimum in than-3 animals.
T110 tibial-tan in water mutant, matfltity of quad and lipid
nuuualauon coincide. The hydrophobic nature of lipids in
i-hOqOll&d&lI0m6y&Q$\lBt£OtU\U8Ofi8fl%1Gn1DthOVi‘§08

content (Pi-stars 33 31.. 1980: zanau 5 51.. 1990) .

‘flit bl-Odiunicnl flbnltltfim?-I 9179005: Qmteinl

and 119168 varied seasonally in relation to tho npxwfiwun
activity of em animal. The glycogen and lipid lwnla mm
significant in the gonad and diquttve qlmé while in t-ht
adductbz aawcla tho pmtein I188 flu t tmwt.

The qijvmoua mntmt was h1¢Mt in tha wtlc than
1:: the ethos." tin»: undid. It fluetuatad Ln ml“-inn to
the toad abmannao and anvil-we nativity. ma IIIQJA
qlgwm star-Izod iuonulnq tmn Jamar.-7 and
and-1 11: mm 1982. During this mam ill ltfltnnflatlen
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uunotuot-tad. Aaqancuaq@1s%nnoId1nApz-tithe
Glycogen level hogan to 60:11“. Thd  or the glycaqen
aunt-at was more and in um tannin than in anion perhaps
duo w an ammulauon of unwaw in flu spun In $011101»
and the wmcruea of gzyaeqm mm lipid: in tannin. The
your puticlu in the awn at bivalvu have boon lhmm tn he

eomoacd of lipid material Ifiantry, 1979). M spanning
wnmnd. tlwwacttontnthoglyeoqmcnntnntinnnlnawna
mm rmld man in final“. This again oontthl that than in
qlgmoqan &.‘lati.oa in thc spams. Aha: Mapmminq the
qlyeoqm Inn: iacmuu along with um all pmntozation ma
glyaow wmmalation in the wile. Than obaowationa in
2,. 133 and 3;. gflflflg aqua with than zmorhd on-110: in
other bivalves cs-mac. £915; Bum. 1976 y hymn g__t Q...
190:). wnzam (nee) and aw and -:1-mpwu (19102 wand
in the pivotal: am lipida and acumen in aubohydraton
Gating winter and opt!-ac and mnnlattfi tho mango: Ilth quad
acnxopanm. ‘Ihay um ohm:-vua nduction Ln s>wt-min and maid
level marina manning.

‘Iha vole of mile Hana as a aw:-we alto during
tho non-:opz0¢l¢t.1ve mason and as a ftrtili area in Chi
parted was  by Dayna and fhomlnn (1.970).
‘rho present. obazvauom aoatlm the above and also aqua wtflz
£11000 08 Glbbctt (1975, $976) in 5. _j}1|.

Ihnpmtoinmtnuttnthawtluatg-jflfllg
imnandtmmzmaawamamdwutomdinhflnhlwon
flaring Mn: INS. ban: than an a alight nhutlcn Ln tho



83

pmutu wink QM thin win:-Mud with anti“ ullowqlnnln
and v1tn11;1s. M %1-nq %camd flu wmtda mutant
at use @340 dlaxoand. The pattqm at  pmtnia
vartatiann van similar in 2. 11%,“.

¢-Iamatid to thu other tiifllllu - it-h! pwhtn IIVQJ. in

the adductozmselowanhiwa aha alaohouaxcportfiby
mama Q; 31. (1980) ma Picture Q 31. (1990). An ocmwooanuu
pmqrnaad the ptotnin mutant in the odfluctor meals was
found to docmaao while that in the wake inczuuod. This
mgg-est-0 that protein tram tho admwtot mlclc is acbilluod
and stored in the gonadal tin“. ‘the edduewr nuclei‘:
Qonttibtztion cf pmtein to the dlvaloping flit"-Us has him

ttpbttod by Zandoc Q 31,» (1980) in E» @111, Thi 9801?-010

contmt in the adducto: meals  iiatoly awn:
apuninq.

The glycogen and pzeuin larval in the dlqntlvc gland

did not shew Inch ooaaoml variationa. mum the lipldilcvol
fluctuated aiwiticently in the digattive qlmd and gonad. The
charts! Inflation in the lipid level in the digoutivo glad
ad@%£1.at.\oni.n1:.boqoaafidxwathattlxe
diqtltivc 91656 {sanctions an a storage nitn fin: lipid: firing
the non-mQ%c*t1vo anon and with the on-not of qmatoquantm
flu llpmlatralportafito the gonad. auntie: vlcwhnahua
amauaad by Mall 5 Q. (1964). widens: (1972).  and
Baya (1973). ‘Ramona 5 51,. (1974). Baylo (1973, 1916 5) and
7&1» U977)» Glbbétt (1975) abound  thi @809! $2
mt:lntal.nt11ad1¢csl::lv0q1wdo£§.¢11,|,6n:£nqs&0
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non-rnpmametlwuauoalanzcuatothu tooaahmdaaaa am
the canny la mbntuofi to: l¢ Raalpnccl
tilnttcuhlp of the aim at m amen am/or tta Lipid incl
u1tht!naotumma6awnst1tutoothoI:u1ko£mu¢v1d%
to: tuaaiot or 11pm fmm aomtlc storage to the gonads
aria; gun-ad duvelopnent (Gimme, 1969: Lm:Inoe,19,‘76). The

pmnflrt data on diqautifl gland ind»: of 5;. jmig and
5,. 21:15-Ll arm:-a em nupwm mamnmp mqqutofl mm.
In g. AME: meets; love: me: imam. dun-In 1:0 flu mu.-an or
13.1.7, 00:-taped with the apxomuflw phase and flu higher
luau with  phase. In £1. flflfl; too, the
19801’ “I180! 0! 17.89 - 22167 0931819006 with Eh! zwwmin

phase marina July--Ocuebon I-flaw (1976). mile nvtcwing
rilltifimlp bohlolll  at Ituzaqu of lipids in marina
iwnruba-an and the zupmcuu qua. amend we when
mayboaaobliqatioatnthomluul toutua manna £0:
1! than 1| a an-“finality In mm int&.0*.
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cmwsa nu
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NH 1&3

filnwmntccl iavoatiqatica aids in cmalityinq
further tho muted nature oi the organic mbatancla present
in the different all Mayors. Gomarod to the 11‘§»Ot¢lfllII in
this specialisation in ocba: mvertihntna auch an amntaeemu
and edainodomo. amdiu on marina bxvnlvoa ham: ban a tar.
lilatochcntcal Ifilfilli in mlatloa to npmduction of tin
maul: havc BOOB carried out by huhot (199) la $1“
Qggeadgi. . Iaaaot.t.a(19i9)1a£g@m@anr.\
cfioatmuo mm an 5. . I.-abut 41959)
investigated c:o¢au1a and vitolloqennsio in £1. jug and
aeattund tho ocmrrame at antral lwldm phoupboliptda»
glyeoqam and acid ammpolyamcharidna in that ooqytoa. Thu

aw:-awe oi glycogen in tho adipoqrenalar tissue and oceazmmu
at 1.1914  and protein granules 1:: the oocyua were

r

Ilfiflflfl by ldlhtt (1959. 1916) ¢

Glycognn manual anon in  uaatla éurlaq ma»
rtpuoduutlva llilflfl and its utilisation £0: %toqma.tl van
manmud hutowhaniculy in 2,. 3% (hunts, 1909) an
9,. (Gustaam. 1966) . 1 vuuuoaa



86

La puma. eurhohydntc and Ltpiéa in the non-upzomuvo
ta plums an stand (mm. 1959: hunts.
1969). Tho ucmarzcaca of lipid in the: spam and ca-ocytaa o£

gig; was  by bumtta (1969).
Tho htntodnmieal variations eonaqumt to ganglion

ablation were invent.-tgatod by L-abut (19 $9) in £4»
and 5. . The zytochollcal d1al'a¢&lr10at.10n of
the miipoqxamlar and voaicmlar mils wes~= studied 1;: 5;.
by 5100!! (1976) mud Bayae Q 3],. (1983) . Lywaomal activity
and its aawml mango: in the connective tissue of Q. @g;
were rcmrtaé by Lon g;g,.(1982).

During the paomt “My, the htatodunmical.
cha.raetQI:$0at.1on of mantle tissue and clmnqea enunciated with

zapxomcttve cycle in  anfi £1.  wcti
lnvwstiqatcd to auupllty the biochemical data an npmductioa.

amiss of gang ;M4g; and £-in mllectnd and
find Ln 5 -- 7 S neutral bufiorod tomelénhydo am! Baker's
Formal-¢a1c$ml ‘Fill and £0: the hiawdtfilnal 01106100

(Para. 1960}. Math than tron the animals was amid.
in: not‘!  P80608806 and sectioned as tor hivwloqy RIM
methods daatibnd in map-to: Iv. ‘the auction: an static!
int hllwdiwlcfl loealisatton of pmtninm
11-pi-fit U33-IQ standard 11161 Otflihilfl tan!-qua
(Faun. 1968: mb:%1m. 1982) ¢
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wnaatnuaaaaulanuozntninn/tuatnfimtlenudinthc
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-wanna Bnomphcml blue test.
Bmmphmol blue after
Qaninatinu.

Toluidina blue Mat
Tomldlne blue after math?! anon.

1*-i111on'a tilt
as-1.1100‘ a teat after ioainatlon

Ferric ~ finrrycyanmu tut
Fozrte -~ hrryuyumdu altar.
Mcian bluu ton
Meian mun after szorfiemlc ma

mmatutaiurtonalduhyflo

9&8 1’-08% ~ %'ul.f1 Q1080
PM QQIQ 1- Pllifléifi 8816 861118

PM tut - $d1i££ at“:
aautylation and dcacatylauoa

ms tut - mix: attox dtautaau.

Pas  - fldulti aflttand mthami ~
Eoluidtan B180 at lltiulllt
Pa ‘F 10°91  ‘I’
Pu *"' 5'3 9% Pu "' 71-9?



Carhoaflatad md mlphnmd ..
amid meambntancn

muooanbutaanu
0'0s 0

H12“!Pliii Qt  co
11916 O0
Data:  1.19.1.4: ..

Mu-tan him at critical
nlnctmlgtc cunnuutrnum0:3 H) 0.§  908
Bram anti‘: tut

Bolt Carmina that

3$\Id€i-B  30
Sudan mm: a nu: pytidim

01.1 Rid 0
U11 Ed 0 aim: pyridine.

8.1.1: Bin!
£1110 alum afar pytidim.

Mhlntomumindtnatawunvlrfomodonlyte
underataaadthachenquiathcmcuutcalmmmctthoqonad
anzmg ditfiozat luau at  unites wan limited
to tho math uuun along (banana. 1969). -rm twmmauvc
stages have boon dudtld I-Jute tbs fellmdnq 5 at-aqua
(Ciaapux IV]: Itaqn 0 -»  l‘l~% 1 - qfihlll 0011
aittaznntiauon and gumota&1a: stage 3 -% mun guano­
wnoaiu nap I - any mama gonad vim rip: gamut“: and
lain 4*» npnmiaq and nwvtxy.

‘flu uniting pm-pectin and colon: infinity an
Gfiflaldlfll La btli-ufifllfitl Q13-rifltlt-1-ll‘N-Ii!!!-» I-1914

h1g oi tho was elm earricd out on trash
t&sna¢mnh0aandapmmdn90rma@nfl@WI¥°°°B!1m”"'
emanation cm the pnnflbfl amp!» ­



RESWES

Ga chaining tha hiawluntaal. tumult: at Egg;
_1_%5an6§_-11g1§1,|_at thamflotthoawdyporlad, ltwu
found that tht data tor Gililtlflt Iipwfifltiii stages Illrlr
Mat!-cal £0: the time specica. The htatadsclalcal data

pxumtnd hum an wmna; fer 5,. 1&3  5;. 35335;.

‘£110 pmtein niawcmmnistry of we auntie tiaua

of 5;. ggfigg and g. flaw during diffannt stages at
tnpromactian ta given in ram» 121 and 21.1.

The ooplaam of Q. “fig; and 5. 31_;;% in the
atwu 1 shown z:=os1t.1v;i,.£y to gwetal pwtein as wiéioncod by

the positivity tn Ermmphanol blue reaafition . sjaeacttvn gamma:

mad‘! as tfmlil,  and   gmups wit! £08!!!
to he undomlnant in the cap-lam. In the nag: 2  stay: 8
0003808; tI'm-85--wdaiqmflpl allbbecane abundant astlw
cytoplasm amt: intensively cal; to thou tints meant £0:
-s-s- and sari. namely Fa!-'r1¢-£OIrt*1¢1anidO and pufocnte amid

nu» hm: teat-0. In the stage 3 oocytom though as daemons
in this staining proparty were notiaod. diauuto granules val:
oharvdl in tho ooplam. Tho presence caf gram!» may august
that the Iwctivfiry pmductn may be concontratd in flan
gram-1110 in flu final ataqaa oi maturity.

tests £0: pranow of amwatle  ad-6| in thi
oocyua puma waiuvo. Alma: ‘main  can was
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wna Mcatiuoé an the protein eemmonu in 1:1-maemctivo
tiuuo an an an npitholxal sell: 0: \'-he mun. The
rndflctlan in than diutrtbutien ct than pmtmln lnctiona in
the until epithelium ma m%t1n that   oocyte
filiblfiplmt  xhat than two ttuuu my euntzlhvata
protein pnan-nu: mbataacon tor the yolk mrmtion.

mention results wire obtaiasd in the cane oi the
malts. The pmmin oi t.2m mum tolllclta is elm
in tyreayl, ~s-s- and tzyptophanyl groupa. The possibility
at thin dorivatlon vaf gsmtein ptleutlot fllb$‘bL'i!lOG8 fmm tho

aonnactivc tissue and epithelial cells of the mantle in aim
by the identical hiltnduvalcal nature.

In t.i*'»e 5pQl!t animals, t-hi rcsidual ova am davoloping

ccumeative tluue mowed positivity to basic pmuia, midm
;;::otea1u ;"=~:» -6-a~ nod urgpwphanyl qmupa. The elaboration of

ameobocytam was i100 high in this! Rm“ auqqoutinq that ‘Q10

residual wmetas an lyud and rose:-bod‘ into tho body ad
stoma in the connective than.

The ¢%hy6tato hiswcimlis-any at the maatlo tiamc
of 2;. @355 M16 5;. 131$“, in qivon in ‘lablns 23 and 34.

Thu dlvaleping ooeytea in sta-=,;,m 1 dumlllfi P00!-tlvitzy

to glycbgnn in the ooplami an raraalofi by tho Bz:%-“til!
ma and PM taste, and tea sulphated mwpolysmdlatifil (1%?)
an ovldnat tram melamine him Ha dtttcruat 98) am aloha
blue tin ditturant critical electrolytic  testa­
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Mflfiwwwcsmrflspmads. iazhoooplannttlnataguz
and 3 entails. the appuaxamo or 0:16 lyuadsuidn was
notiavnd along with lnaraul in the unnbattmtnfi 112 qlyml
axon». The nuclmn af the fiwoluplnq cocytaa in the stout 2
animal: shaved high paattlvlty fin: acid mmpolyowdoatidu
and 1:2 gljmls, but thc latter was aetlcud in the natnrn
oocytoo in the stage 3 animals.

The mmocuu than ma the Qpiflmllll. 00110
twaalcd a wry clone mlatioadnip in ma changal in met:
cathobydratc zwmtivi 081100. The disappearance at sew-u» in flan

cmnnactzlvu damn and in the aplthouai. calla and their
t%&ato appmrwo in the eoplum at the éuvalopinq canton
mqqcnts a possible ttaaoiamatioa of tho mat-trials from than
unmu w the ooplmn. ‘flu pruamo or fine aldehyde: was
mtladd in all ammo; with qmate:  in the stag: 1
and 3 animals, no 0v1& by tho positivity tn adattifi
iz elm periodic acid cite: dnlipldatloa.

In than can oi mica the pronmm of tan aldehyde
in the cplthollal ,  ma £0111-unis: tissues was
mtlué in an stag». Ill the mic 50:11:11» the mlphatd
Mid mnnpolgsacnzharidua (MW) are qrafiaally Qlanqbd to acid

nnoopolyaaadaarlflu (MW) an qmwth pmeadn. The 1:3 qlyuola
are qomazuttvnly him in mmtlty in the male fialltuiu at
Qatari and-lulu mqqcotlaq qlyuoqna dwunzlt-tum In tho nil! at
talus ‘W0’ traitor of camohyéxato mwcmnh final that
aomoctivn and 0916101111 damn he the male Qollicho was
avidnnt imam the  in dttfaxnnt. eamohyflntc mficltive
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‘I

attulamotoznntaadmctz appoaranmamanutlattontn
fin lattzx.

In tho want qeaad, tin mavpiflrflnli of MID In
not-loll in the mutual open and ova. In the eolmdctth
uma. mm» um: pmllfqtattnq axe»: the olabontlcll at
was fouafl to ennui: £10!-alddudt and qlyeaqu
in qood qflwitgu The IPOIJIII rclouod an highly pooiuvu
to the sw with 1:00-aldnrmélo and qlgaogun.

Tho lipta hiatochlntltzy at the mantle tame at
g.  and g. gfl-{Q1 in qhmn in ‘tabla 35 ma 2&­

midic and antral lipids an low in  oopl-an
in tho initial stages 0! dfliluplnnt. B0801-'0 flu would
@0110 appear the emmeetive tiamnm cont-aim highly “Mic

11914:. M ooqenuia aommu and pmmoda, the flltonnlty
at acidic liplén mu named and neutral 119860 woulnlatn
an Mahala: in appzvaiabls quantity. as wmnaoed by tho
liaising nmwn wifiz on ma '9' and mu blur. In the
connective tissue and epithelial mils. the antral lipid
cits reduced with a gradual build up ct tho amt la
tho ooplum oz aha wcyuu. this suggest: an can-aowazian
precursor  in v1k1%1¢goms1%u- rm enormous aeuunalatlon
at antral “pith in the iumaln iellielu in the vitnlloqlllifl
stage also mqqutc that lipid La txuufczsnd {ma mun other
bud; Mano to  dcvnlopiag  The  flltflllty at
the tulllmlat  Ma with intact 90:51:61 05:-lthtliun was
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an H-)
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Aaidle 11.9140
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1131158 premat­
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lxptdipruaont

5:3 (4)
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lipid: present

(+3
Acidic and ndwtral
lip“! pznsoat—
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and nsutral
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11916 8&6
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11916:
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11916: la
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11916:
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obunnfl to in conparatlvaly 111$, “pacts!!! in  ndko.
‘ink  that the yolk ptnmroeza an  into the
09¢ ti? em stalk.

Zn tn: can of mains ttw Matribuuen oi 0016.10 and

119140 was ualtem La ataqc 0 and stage 1 gonads.
Thirl ea:  gradual -tac& oi neutral 1.3-;Jid:8 in atom 2
animals. But in tho stag: 3 animals than ratio at acidic and
antral ligzidi was almost the out as zdvoalod by Qil--rid 0
and mil! him mlphate ‘Mata. lwwewer,  twining intmaitial
ef thm mile fflllldlba was hifli to thn  Mack B. Th-I
uni-tom dinxibauon at mm acidic and neutral lipid! in am
epithelial and wmctiw tissues was also not.:l.¢ad.

In tlw spam-. animals  staining pmpatty of the
tellicln Ina dial-niahcd and. on the pmlifiatatioa of mmcctivo
Mama.  intnnlity of the lipids  TM nctlttal
1191.60 vim obooflid tn be high in thin:  Qomand to other
ataqqn.  magenta ruaorptmn oi the 115.1160 tum tbs
natdual 0990 and spams atur spawning.

DI.$C?l3S$10fl

n1aw%i¢-:01 studios rwenod that the namlo
flqeaadal  at £3“; 1%“ and 5.  1: q1?W11;o­
pmhin in  Ia the  Phillip flhllmwllll
wmmlatc glycogen and lipids in mm-stln titan and fin
lwol is comparatlvllly MQ1. $1-mill! obanauona
won mafia on  3% by bnnotta (19693. ‘rho antic than
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10 aewrtood at qvlthcllal lapra mu %1v0  at
(Aw) am; vnlwlar (W) in natal! (I-abut. #959:
1-“bot Q Q,” w‘I6.»- mm Began Q, Q," mm. M pram-a.1u
gum all dtttarnntiatlon and active qmatoqnasin pwlnnd,
diatntbqxation of thu afiipoqzanular calla occurs. IaIb¢t?$51_.\..
(1970 -- 1978) and Bayuo Q; Q. (1982) apart“ mat. during
qaaotogomata. than to a wlim in the volumn at Am 0:110
calnctdmt with an incroaac in the mlumc oi gametes and they
watimofl flu: the loan in  all mu is dun tn lyaooemally
Ildiattl mwlyail» Btoawicd ii-is Whapter V11) also
eonflm tho obarvatien that during germinal all dttfanntiatioa
and p:01i£0rat.1onA than to auction in an qlynagoa content. in
tho mantle tissue.

who  at and mmpolyaaeumrléoa (AMP) an
flu gonad $011101“ autos with the tiadmal of what £1959) in
5. $31,; and l-flnntta (19693 in 33%;. tmtta £1064)
nportoa the aiaflvvfiflflnou at  at the and at Vttmtloqoasia
in  3%, but the proant wbacrvation dlfiiits in that in
£1»  and  gigflflg. Afii‘ in mt-stand an aflot vitallu-»
qnnlrail in tho ripe eva.

‘rho uanatu of yolk pmmttaor n\b0t%a from t-In
aoamctin zislmr to tha Qloplnq caoaytaa in tho falliclu
nu abnrnl aq 1-mu 5 Q. uoaas and Reyna 33;. 11902).
(1974) and Hafillifl (1979) have Qhfiilll ‘that ‘lhl ADO
o011nlafln%@ct$.vet.1sncanaa1mpornntnau:un0d
PIO\'»O1»flfl¢ lipids and glyaaqan tar Qwtoqnnuin I'M mutant

nusvnxaunaauo indimlndlurtaquwnwqnuuwtth an
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luau: in an lyamaual waving. 11:0 ahunauuan
flea ei mattlcata in tbs fiolltelcs am! aunt-on  that
the Lynn mtztnau an tranufionnd to the dnclepiag tantalum

no paetam mam-an anon in the was at 5;. 351,9;
am 3.  are rim in tymoyl. tryptcphmyl and -s-a­
qmnpa. mu.» magenta that ma protein ccmtent in the
mmuuetivc t-luau has a flan aim mm profile. the pntntn
lwu mmmnunuun1maunmmmmomla1 andsrw
60910/tofi tum tho  than an ttnnshrnd to the
genial. fiollinln £0: qanufiowuia (1-aantta; 1909: licmttavule.
1974: Hashim. 1979). ‘rho madzmen amnion twqus V11)
use ruvualod that pmtain incl ta the mun during the
muting phase of the  If-and imroumg althmdw alayly.
‘fhtuaayhomo to thcbuildw oz pzmoin in tho daolnptnq
ooayzu and spomawfiytan. fliodamlual Indian tivcalud mu
who pmtoin 10111 in the will gonad was relaflnly high“ wan

in th0_ fcmalc. ‘thin was wniimud h:lat0¢1%ea111 wifi tho
inane" in the staining intmnlty in the new 2 and stag: I
animals. The wmtrmm of tymql and t.:yp-wpheayl qmuvn
iathcapembwmfileaafithncbuudmmoitrgptwhanmtdafolly
Il§l2I@Il60£_§j.8M£¢1LMj_fll'Ol-1-fl11Bl’%0@TlI
tlaatnqa oi Krishna: (1960) in

‘mo ltpidhlatndacnlatzy rnnaloé that tho 11914:

cciamulatod in tho mantle 8-I-Iain at 5. £3 and 5‘ gflflflg
an both mam and antral. ‘flu livid mutant was %0tlt1va1y
hid: in tho mating  of  sniluch  (19593 elm
zopondtmoouuzrenmacwmmummuwnllpunafla
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mantle til!» 0! 5. “mg. -M qwuwmfiiflt  mi
1-flplé éflmflat in the follicle: ltathd Lauznuinq.
mimlfiod filth the alight néuctian in the 11.916 ldvcl in tho
aomucuvu name. -rm atoiainq of “ulna  in vary
high fiat tho spaaifin lipid stainn. min  that, 0&0:
than tho lipid stored in tbs ao%t1vo mama. lipid is also
mutt!-butod tzom mm other nouns. Modmmlcal studios

Gaaptdt VII) hwc tndicatnd that the lipid in the éiqoatlva
gland in mbllimd into the gonad wax-Lag vitolloqonaata.

The e:~.p%;:¢&t&nfll bf thi qtfimllil in QM If-690 3 £10

and the ooeutmnm of lipid émplotc Yaqui with the observations

at Lubet (19592 in 5. $1“. H0 _r0P¢>rt»e6 %m1at1on at gulls
platclitl. lipid droplets and munopolyoaedntidca Milne
v1to11o%a1ia and conrolatnd  minus chanqn in tho sum 2
and 3 animals (tonnes) with lipid wwmlaflon.



IX
~ Y       %  A      % he

IUN
‘Ila mproduatlvo atratogy oi marina bivalves has

him at-udicd Iittanaivcly am the literature has hem rcvllwad
from time tn um (Guns. 1959: Put“: and G:ahm¢ 1964:

Gian and int», 1974: Burnt. 1976 5; fialtry. 1979}. lbst of
the studios have been be-006 on observations on the natural.

popnlationl of  mllaaca mien are of ecmaidorablo
ommme imttanco. particularly oysters, masonic. aedlopa
and aims. A law dimonsion to than tomamhen was added with

the dammit of techniques fez artificial production of
lpflt in the lanotatoziui vmcznla matml a£ zopmductmn mm
ta be neoqninafi as one oi the important anpaatm A good ma}
of scimtiflc nifort has baa: Mmtod to mmem maturatian and
apuming at  almollfiah laberatorics. particularly at
Milffilfi; U.£5.A. (L-oouaott aafl Davin. 1963) and Kaasmumu.

(lmai. 1971).
Gino and Purse (1976) uonaidu-ed t%:awro¢

§'h0‘l-0IiO1’1-041: ulinity. madman of flood and Clmtcll factor:
mam": an tram metabu11t.~::+a an important hetero ta tho %mnu0
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tcqulttton at npwductwn 1:: marina invertebrates including
Ptliqlpwl. Thi latlucacc of tumpnrttarc and salinity on
at maxim mvalvna ha: Qlmafiy bum dtneinmfi in
earlier Qmptem oi  puma: smdy. The 1:010 of
photefiltiad in ttpwduetio-:1 of bivalves baa not yet been
elucidated wcapt fur mm: evidence on ecallew waatry. 1570).
‘rho tile“ of u-we mtamlitea has bum Very littlc
($1.000 and Mara, 19745.

In thl roceut years mfiti attonticn has bid! gmid $0
undtrataad food availability, &Il1m11&=:‘\‘.£On., nuttidat. atsrage

and anergy mleam for variant mtamlic wtiv.1.t1om
paruwlarly fur gnaw gmwth and qexnotogeaoois, of marine:

bivalves (fiabbott. 1975; Eeyne. 1976 3; imynt fl §L» 19828
Thompuon Q Q-, 1974; Ham, 1979). Fur some minke. inq­ifianm 19681 M
(Thompson. 1977) the periods at food abundance and wand

dcvolopmant. an nanny ealanldoat. Fox may others. mad
dovo1o@t. is linked with atemqc and utilisation of reserves
wémrulatcd clurtng  proadim poriad at pluytoplmkwn blooma,
mg.  (L-commit, 1965} and £13; $@
(Cl11ppetl'1n1<L 1953).  (1979) taund that Q.  has n
tcmaratun rwlatcd ammonia of awnqn motlbollm. mm:
(19891 stated that the Gnvnloit oi twang» clam: and the
qo:m:lLna1 Home was in two opgwaita directions.

In tun tzopmal wants, than has bun vary ltttlo
wmflt em the  of upmduction  and mm
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_ \)‘.\\L.VER8/‘ 36‘3 *.Q-/'\ " ~_availability and the tow results ?;~ tint  Q    1a
lean  (V010: and Ep££an1o‘°B1). V I (1977) mum!V ? ~<that, 111 ¢  %>.i -.,. . . ;-gqgggign

‘\i’£;;"/wan during tho period of minimal  I »-V-f  density
cnineidinq with maximal uaqonal. tmontum, moat mast-1cL

qmvwflz ueeuxa during than period of himoat phytoplaakten

density coinciding with upwelling and minimal tumpazawrc.

ms in tho tropical. maul  3% spamming pinks tam
place when tampetatuxo has 48:11:06 we 22‘C mitt: a mn1@

of 28%? (Lamtta, 1969). Vol.0: and Epifianio (1981) experi­

%t&1J.y oblnlftfl that-. qwtwqimain in QQE gig; val
mmruly inhmitad by h.1.¢\ tnmpetatutc irrtapcctive of the
wants 0! ration.

fianaq the various noqomus factors ma: aoatrol
ttpmdflctibn of Imam manna bivalves. many author: have
ahown tlm-at primarily salinity. in mnjunution with t%at\1re.
cavern tin tflvrocluctlve cycle ifihaptar V). since the 0:51:61: of
aallnity ma tmpcsatum La no pmammmd and élcinivo in
nature, the factor of nuttzltion has no int boon overlooked.

mam mo pmuat invaltlqatioa it was aqtlufi that
gonad gmwth and qmtogmnainl in  gmm at-'0 P80601106 by
intnnan 9l'ayt0A;>1ankt.on pmduation and accumulation at mlttilnt

8080:": léhapt-or V} . In the amt or  natural din?-rlbutloa
at flu Nflim mini 3, Q; tho lnmanl IIIIQO at $11-ONFIWI1 g
aoncenttation was found no be 2.0 - 25.0 mg/Q3 with thy
amino an may and tho Mint in October-liovnavhu. Pal: npamiaq
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was during  cvincidinq vlth low values of
ewwphyll 3 concentration. In emu: no teat it npzoeiuctin
activity in the apoiclca could he indmod out of anon
as-:1 £1c:la1 2006.109. an capartmcat was daaignod and can-led can,

the malt: of which are presented hare.

HFGEQIJRI.-S RED §:~‘3E'i’HO95

In February 1982. than brown maul (Egg; @Q_g)
wet mllmhd tron Hm natural baéa at viahinjam and
kranaporto-:3 ta ‘rattan-in by road. ova: a 6101'-amt of 230 lm.
Tho ‘iutioorin Rounreh Gantm oi Contttl Marina Flshntloa

Rnaoareh znmwu has utabltdmod mail 1:1» tor tho uuppiy
of filtlrlfl non vats: and nan mutate or algal £004 and, hmaa.
the umwriaemtn was-0 canted out in this laboratory. flho
musnls VIII  to the laboratory conditions to: two
days bcfmru acmmmainq the expntixmntm

mualn in tho also range 46 - 50 m wan noqz-canted
and d1v.t% into aim qmupa oi 40 animals cam. ton animals
tron the ax lot, but 1N1‘-0-mt flu nine qmups, won sacrificed
in 601106?» the data on initial. mnditicm and the Plffiti-O88
noted an mpmdum-ire at-am. dlqostivo gland iaéox, an
gonad 1%, tbtll waiqm, wot moat weight and dry ant weight.
The  Iago and nan gonad 111600: will “cums by
pmceduru mm dmun in Gupta: xv and tho atlas  an
stated in illaaptar V11. Em): c1@r1%a.1 qzoup was pluonfl in
plastic tub eoatninlnq W litru of seawater tlltcfi to

renown particles larqoz  10 /nu. who vats:   and
maangafi minty day.
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The cuporiaaata were conducmod mks Ubtnnt

aonditiem and darim than 45 day: or uposlmonh tin hlmordmm
tuned firm 28.3‘ to 29.1%} am salinity  17.6 to 38-J wt.

Fur 50061129 the maul s, mixed phytoplankton blown:

won  in outdoor tibnglaaa tanker 0: 500 11¢-In capacity

by fertilizing £111:-0:06 (10 /um) seawater with mmozcial.
tcztiliacra Elia and {%i~f*if;, (nitrate. phosphate and potassium) .

MQW  @f imm mi mm wvv
inaculatcd into the madam-a to mpplmzut. ma natural form: of
algae like eoeoid grin‘: uni blue-gum: algae. mall diatom and

\

other manoplaxakteza. The chlorophyll Q content oi the
;>hyta;;1anktcn blwm  on tha thivzl day Ema: 1B<3~O\11e3ti.On
wan 0st1ma% apactre-phot%t:1ca11.?y aim: wtrecting fer
phoepiqmcata. fnllm-ting the method of fitridcland anfi Parmna

(19682 . TM mom chlemphgyll 5 amrtem. of the third day blooms

was oatilmtod to be 12.90 3 1.68 /-Iq/litre.

Of flu aim owozimntal qtfluvil of 40 animals each»

am group was maintained an contwl withcmt finding. The
ctimx might groups were iad with appmprlate wnonmt of

phytoplmkton which weuld gin tin pta-detcmrinod lwol or
Gh1Ol0ph111 1 an laaicaud in Tabla 27. The ration was qivm
canoe a 6&7 ag 09.86 h for Wm emu?! or ddvidod up to £983‘

Qqual. mime: and given at ma]. iatozvala batman 09.00 ­
21.66 h (‘tabla 27).
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‘tabla 27 fiwurinmtal fading Innis as 33$ ggg to:
indtwtleu at maturation. Tho mount at phyto­
plankton £06 is oaprluod on mlamphyll 3
aantent par animal  day.Q $

Foodmq ‘fetal ration supplies! _1 _1qmup udaodulo ¢h2.oQ@ :11 Q pg animal at
‘a ‘ “Y day: 1--1! 6&1: £6-30 My: 31-45

1 icwntml) 02 cam3 once4 0860
5 twice6 twice7 thrlao
B thrice
9 Ema: tine:

0

0.6

0.9

11,3

1.8

2.4

3.6

4.0

6.0

O

0.8

1.2

1.6

2.4

3.2

4.8

6.4

12.8

O

1.3

M8

2.4

3.6

4.8

7.2

9.6

19.2

‘me ucpnriaeatal qmupn were gained at fortnightly
int-naval: and. fxon sad» a sub-nag"-110 of 10 anlmalu was

amtifilood to obtain data on maturity “wt. digestive gland
1%, mind index» total wolght. wit mat might and dry mat
1u1¢:t. Glyueqcn ountont in am mantle was examined h1st0­
cbcmleally by bagel‘: iodine aothod (warn. 1968). ‘rho
nxporllnnt tn: tnrminat-ad on thy 45th day firm! initifltlon.

C‘!6
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8E$UL'I'$

_a. ' ' _ _,3».S.Y"..¥ 3. 1' . ' ¢“"!_:1"

The data an qmwth 0f _?_. £13 in tom; 0f 4:1
wclflit of am anft damn in mama“ 1:0 fllffitlnt chlorcghyll 3
oonemtrnttoml in the phytopl aakton $95211-IQ; as amid an
day: 15, 30 and 45, are pmaented in ‘table 28 and mg. 16.
In contrast. to the contml, than was ;,_0l1t1vo  in £11
the treatment! which was diroetly wrmlatod with tho ration
lcnla. In tha coutml than uaaipmqzuaivo doeroaa in
vel¢:t mom am initial 0.504 g w nun 0.210 q,tha oat Ion
being 58.3 fié. The at weight. at animals in control smwod a
21.: as 10:0 fmm the mun 2.61 gm final 1.94 Q1» 1:
indicates that the mtrtont tnarvna in the bad; than wen
being doplnod tact to ovawmuo tho atau ma support the
banal motaholiun in ma control aniaalc.

4

In tnatmcnta 2 (T-->2) and 3 ('1‘-3) with dzlomphyll 5

conccntnfiibn ranging, 0.8 - 1.6 fag/mum/day, an initial.
teductinn in dry weight. was aocicw can day 15 indicating that

the initial fading level; of 6.6 /ug and 0.9 /ug chlorophyll 3
were lnaéowto awn tor ovate-ominq the initial atrcu and £0:
mtaholim and, tho:-atom. reaazvoa tram the M61
tissues had boon utiliaad, resulting in zflwtion at body

wclghm I-lmwver. whtn the ration was inetoauod to 0.8 /:9

am 1.2 /my on day 16 and 1.2 /mg aad 1.0 fig an 6&1 31
(Tabla 28) flu animal! mqiot-and might. lamina, tho not
gain being 18.? 76 in '1'-2 and 2-5.4 ii in '1‘-I an My 45.



‘tunic ll whet at ditiu.-ant. finding lavela oz‘. phytoplankton an
mam qzmrm and rwmmtxvo miwity in tin bzoun
"“Il¢1.EliBflH$n§lifi

ax. cm» 211 anmamn"°- “"1'*'1“’E¢*Y8‘as so as 1; 0 4 o as
1. 0 mmtml
3» D15-w 1¢2
3; 6.9 - 1.8
4. 1.2 - 3¢4
5" 1.8 ~ 3.6
6. 2.4 ~'4¢$
7. 3.‘ w 7.2
8. ¢.8 ~ 9.6
9. 9.6 -19.2IDC

lotus i’*’fi<Bfl' valwu at iaitlatim (day 1) 9011.1 s dry wt. -» 0.504 9;
maturity stage - 0

0.340

6¢413

9.432

0.599

6¢§B4

9.78?

0¢95§

1.060

1.990

0.250

Q0571

0.621

6.650

fi¢716

QQTG6

1.020

1.090

1.140

an“X

6.210

O¢59B

6.62
$.75!

0.672

0.971

1¢110

1¢121

1¢210

I 5 15 3
2.ea 2.1: 1.94
:.ea 2.14 2.94
2.11 :.ao :.9:
z.as 2.19 2.9:
2.19 2.84 2.es

3-9° 2.9: 1.01
1.30 1.41 1.5:
a.14 2.94 a.94
3.BI 3.98 4.13

0

Gk

0

0

50

1

1.

1»

2

O

D

Q

0

0.1

1.2

2.3

3

3

0

0

0

0

1.2

2

3

3

3

Qfl%fl@D-QQIBQQ?
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wuctrestmanui. Sandnunimnaivudnttoaa
ta Qua ram 1.3 /ug - 4.6 /uq mlorovhyll 3 dmafl minute
Lacxu-an 1» an unaqm. .1» direct tnlation ta tcodiaq Itvula
up to day 15. (Fig. 16) the percentage woman being 15.8 $6.
37.7 X and 56.5 % tram the 1n.1.t.1a1 moan at $.50-0 q. Human

days 15 - 30. the not. increaau in gm:-rtls was reapoctlvely
10.2 ‘$11, 3.2  and 0.4 '5 in '2--4 thmum T-6. Howcvar. in the
mm: fiortniwt. um nut growth impmvod to 14.1 ii. 21.6 $6 and
23.5 % respectively in the treatments.

The qmvnh nawnm to Eeodinq level; 3.6 /lg ­
19.2  dxlouophyll 3 was vary him in the first tortniqht,
the incruaaa in an azgm mug sa.3 2., 110.3  and 11s.: as.
on tha initill mush wnight of 9.504 q in txutmnnts T-7, T~8
and T-9 mspottivoly. As in  ease of the grwp '1‘-4 to
T~6, the net growth in the noun fidztnight was minimal
(6.9 ii, 2.8 2% and 4.6 $1) fiolloued by a slight. 1rnpmv%t
(8.0 2». 2.0 as and 0.1 1.) dating the mam fortnight. 1: 1;

observed that dc-ubling of the zatzon mom 4.8 - 9.6 /uq ('1:-8)

to 9.6 - 19.2 /:9 chlorophyll Q (T-9) had only a marginal
eftnct on gmwth.

‘rho éata an éry voiwt attalnafi on the ccnulution
of the %1mnt (day 45) won statistically testod by
analysis of vananca (5ao&0mr anci Cochran. 19673 for

slqnitlcnnfii of the variation; mac to diifozmt.  ldvoll
and the main pa-aawtod in Tabla 29 showed h1¢ atqntflaanm
Qt P 4 60°: ‘$.10



‘tabla 29 analytic or varianeo or animal. weight (dry night)
on day 45 at diimrent fllflinq levels (data tum
‘tabla 28) in  135$

llUiI*IIUUIfl1IUIfiiIw$B8fllllt%¢fiflttfi&fl’lIfiIIl~l=0B=u:3mQa%Ofl¢w\fla.maiIUfllIOD-fiflilflflof Daqmca of  of squat“  squashVariation ftoodam
-QQQOI flmlonnlnu --1 @qno@Q4n¢Q—Qnu@uhQQ~

Treatment 7 ' 1 . 533936 E3 .2 18862 "’ *
Errer 24 6.47260 0.002697
Total 31

Q-2% 22£flfl@@$8$%$I5¥$i8‘£&=i&2 -I3 4;-'-SE‘-%  3'-<B$X3$~“'6 $§§~3$W-Giiii

* * H.1.ql\J.Y aiqnifiamt. P4 0.01

when the mm: valuqs oi dry weight in diffore-at
treatments warn marparod, it was awn that may were signifi­
canny diiiurunt fmm am ancmez at  < 0.05 level. oacapt
botwlen '1‘-1 and T--2. the pair of than ma-an wluea being mt

significantly differiat. .
F08‘ diff-cunt chlorophyll g eoacantratiana 01‘--1 w

°I~8) the qmvth of maul. aa npreaomwd by airy might,
abound a loqarithnlc zolationahlp W19. lfland the Qq1ifl¢i€>11 18

g 0 6.69747 x 0'39”
with :3 Q 98.80 %, morn an 0 Q’-lomphyll Q wncontmtionBi  . M"mi

The data on digecr-iv: gland mm (D613 at
@335 £0: different fiedinq lovcla an prnantafi in flame 30
and F19. 1?. In tho cam!-I01 (1%-1) than win staid!’ dltline in
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B61; from 20.84 on any 1 1'» 11.11 on day 45¢ tho lea D01-ac

46.40 76. Thus. the animals which did not £00011: my ration
survived (nu mortality during cspcriuonth taut}! dlplctinq
the innrqy rewrites fmlu the diqfltlvu gland and othat parts
of the body (58.3 26 Iona at dry weight of animal).

Tmawnt-2 (0.6 - 1.3 /19 dmlomphyll Q/mimnl./day)
also moved pmgrcesiva dacmaae in U61. the mt loan mm
12.43  and the ration was ehvioualy inadequate for a:a.1.nten=mca

mertaholim of the animals. Pram Fig. 1? it la scan that in
Ta-3, there might have bum an Oxpltimmt-all arm: in the

caloulatian of DGI on day G5,  the veluo cxceodo that af '1‘-4

with a hiwar ration. Tht animaia showed a 011$“. 1mp:0v%t
in 53131 on day 45 in '1‘-4, the mt lncmaa bcinq 29.03 ii. Evin
at this level, an can be sum later, qmvth of gonad has not
commenced.

In traatmente T-5 to '3‘-9. there visa wnaiatent

inamaae in M211. with a spurt of accmmlation of nutrient

resatveo  days 11-15. mdtntc  batman clay:
15-36, and tux-that 1rupmvnom- between days 30-45. The net

ineroaao 0!? 1&0: ranged from 49.09 X in '1‘-5 to 72.0? it in
\

T99 Oh M

zsmtistical tmatment cf data on digoativc gland

in: diffemnt finding levels. by analyain Of vifitifinée.
showed high signiiiicanca (Table 33.}.



tabla 30 Itffilii at Mttoxlat  1-nut: at  an
margynoragnaaazapzoduuttnwurttytntmbwva
I~In~1.£n:naHtnn&nn

$1. mx1omQy11,g (/mg) % mi mag! ml 22.,§I.._, %"°' '*"* “"1 as an as as so 4s
»1n 9~l9Q€lb1
2. 8.5--1¢2
3. 0.9 ~K1.8
4- 1.2 — 2.4
5. 14:3 1- 3.‘
is 2.4 -6¢I
7. 3;‘ Q 7.3
Bu Jul ~ 9.‘
9- 9'5 <-1&3

18¢‘1

2i.00

21132

34¢07

3S¢29

37.11

29¢fi0

31.59

32.17

14.13

IBQIQ

31.96

24-72

flflull

27¢i8

39.6
33.0‘

33¢11

11¢17

15035

27.2‘
3$.l9

31.0?

33»90

34-77

34-16

35.88

0

0

O

0

O¢15

0.54

1¢45

1592

2.00

o

o

0

o

0.41

1.4:
2.so

a.no

:.ue

IIDCQ

6

G

G

G

1431

2406

3,00

3¢fifi

3.06

mu: than values at tnitiatiea (607 1) wan: wx C 30.84:
I461--0. D01-dtqutivcqlaad 1%: aasl--moangonad
indlt.
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Tame 31 Analysis of varimco ei aiqoatlvb gland infill: of
2% ggg; en day 45 it different faéinq levels
(data fimm Tabla 303.

QDNQ§fl88 flwnfi$&'fl$flOflfl# 'wS¢fl8GRmflflflflUflDUUifl
sous» at fiaqrnea of an cf “mans New aqua.»variatten tmedom

ttectmata 7 918 $4890 131.2783? M
£1-mt 24 13.204550 5.3835229
Total 3 1

@513  22$-?JZ.l$fl  f-J-8I‘R3S8#§l'i-@&2!&$Z.»'-ifl=€"£&fl~b3l31€<'.IlZ§~;-‘

*"* I-I-twily significant 1&4 0.01

‘rusting the mi mean values statistical 1y. it Ina
found that T--3, T-5 and '1‘-6 valuaa 60 mt differ significantly
from one another at P I-< C-‘OS level, ac» allb ‘I-6, T--7, T-8 and

T-9 values which had resulted in gcnad growth and ganwtaogenwis.

iacrean in D61 for difioxcnt feeding levala
is Mmmnufl (F19. 17)  than rolationahip is cloocribod by
the oquatien

y - aeuneaa an *"*°‘"-6
um :3 vum cf ':a..9o we. when x - fwdim Iavcl and

,1 I» fiiccauvn glam! um».

‘£110 mean gonad index (F261) and staqc oi maturity at

thd mimals haven bean ahmm 1n Table 30. T110 animal! in

control, as wall an treatments T-2, T-3 and T-4 616 nut dim!
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any repmsauetiva activity till. the an of mquurlannt.
growth %muca with tzeatment 'r~5 at. um ration at 1.8 ­

3.6 /lg mlomphyll Q/animal/day ma W61 velnu iflfitblll in
tune with increasing feuding levels an can bi Quin tam Fig. 10.
0:: day 15, all the animals under these trcatalata had mtorld
the qmmtcgenaim phaao. the highest ms: value of 2 .00 was

afihiavml in ‘I--9 with the h.i.¢u:~at raticn 0! 9.6 -~ 19-3
ehlozophyll 5/animal/day. clcaaly followed by the gcmad influx
05 1.92 in '1‘-8 with half the tatioa of that mi '1‘--9. Cm day
30. the ml values have inereaaad turthar inéleating intanm

\

Q:-’3mn‘t.O§I_;Gf116 activity and the highest value! at 3.00 was aduicved

both in ii‘-6 aml it-9. fin day 45¢ with further incmaae in
qam-zogemnis. the %1u in T--7 mcoiving rattan of 3.6 ­

7.2 fag d\J.oz-ophyll 5/animal/day, had also readud  3. and
those in T-8 and ’£‘-9 haé maintained at W31 3 level. In T-5:

with as :'at.:lo::: of 1-8 -- 3.6 /ug 3 chlomphylh and T--6, with

2.4 - 4.8 /I9 clulorophyll 3 cmwnatratien in tha food. the
animals hm attainad mi valma oi 1J1 and 2.130 znmoctively.

Thu man gonad  has a ltmar relationship with
the dry waiglt (Mg. 18) énactlbod by tho equation

y I 16.2546 -v 21.7211 :1
with 1:2 I 76.53 in were  I dry weimt (9) and

y w mean  influx.

'1;“he glycogen content in the mantle at the lnptrt->
%tal animals on day 65 wan sttadiod hiatoehallcally an!
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tonne. dam with s-as-amzaqu (sf animals in ditfioreat mg»
of maturity, an give-n in Table 32. In the cont:-$1, thorn was
tram oi qlyuoqen. In treatmmta T--2 to ‘I-4. what: tho
mussel: more in the vegetative phase. glycogen started
accumulating in the mantle. with :1.ncrnasae in feeding levels,
there was aotreapcmdinq increase in glycogen level, with high

§oe1tiv1ty in '1'-4 at a mticm oi 1.2 ~- 2.4 /.19 dalorophyll 3/
animal/day.

Gonad gmwth with gametoqaneais cmmmacedi in T-5

with 1.8 -V 8.6 /ug chlorcphyll. 5 conaoattation and the. highest.
acwmlaticn of qlymgan was mticed in this 9n‘M;,r-. ‘rho atagflfl
of maturity are distributed with 16.? 2% of manuals in otaqn 0»
45.8 % in ataqa 1, 16.7 ‘ya in ataqc 2 and 20.8 vs in stage 3.
Glycogen accumlation and utilisatien goes concurrently with
more reserves. F:-:.:m ‘I-6 onwards, with higaer rate of

gametbgenllaia witls incrcasing fending lavale. there is mater
utilisation 05 glycogen to maintain this activo phase, THO
treatment in which 100 Ea ef the rmaaela Ibilflhfifl stage 3 on

day 45 is T-7 with a ration sf 3.6 - 7.3 /I19 chlorophyll Q
ccmtttnttatiun and the mantlie glycogen lmml is as high as in
‘I--6. in trc;~at%ta T--E:  *1‘--9 which did net ahfiw qlywrgen

levels any higher than T-6 and T-7, the mserva wmiaum
ccmld have buen in mm: mztrioata such an pwtuias and lipid:
which an not looked into in this expo:-i%;r. Sin-on the
abjcctivo at the cxperinont was nattietnd to inviatiqctinq
the influence of ration an maturation of the mania. it was
as;-t ecvntimod beyond day 45, when punitive limits mm obtained»



tabla 33 Dlvllomom. or  uamtlty and lard it
alguoqn in the man?-1: than at brain and Egg;
jflig in £5 an ct maiz­

snflu»  level ‘ 1 iwitwtaga at mimicaunt day’! /W *1 %
10 9 Qfiflttbl 195 - 1» -» ­
3» 54‘ 1- 1.2 109 - - ­

+84­
4‘ 4'

3. 0.9 - 1.a aw - - ­
4.. 1.2 - 2.4 100 -- - ­
5. 1.a - aw 16.? 45.9 10.1 20.0 3 + +
6. 2.4 -- ma - 29.2 :o.a sum + +
"1. 2.0 - 7.2 - -- - 100 * +a. 4.: -- 0.6 - - zoo + +
9. 9.1: ~ 0.: -» - - 106 1- +§fiB@fi QSfifi§QC
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‘Hanan, flu relation at mu-teat noun  can gaming
(sun 43 an ant been nmuoi.

DIE
who am» chm 0 good @ nnoaq

than twwll  nlllnlythcqnowthotflnbmin
Ilnlil L» mm {dry  1%); dlguflan gland tad!!!
and nun quad imam to: autumn lmnlo at zauoa.
itlzvatlon at tin anal-id. (Qantas!) loads to Q  19» at
$0.1 as oath; 45. Fox am coo (1943). as  by
flxaapnn Q 51. (1974), found an appzmunnc 50% as 10» at
initial matte than wright in
anfiflznvnightlouintlnprtnllltcaao eppoantobcmri
“pin. Figure: 15 and 16 mm the dtniaxahiaq ah%n uh:-nq
plan Ln the mud Mo to swan at starvation. who finding
Zuni. vhidlamfinaiathobladmuhouaot thcaninal.
Qantas: tn ho flat matte: at I-4; that 10 hi -- 214 /ug
Glonplqll  (Tabla 20 and 36.  vniqht and mi
data).  below this 10101 Mwt adult in undam­
mtrltlomlatliaaandabovothlnlovulltciuoqzawtm
aaewlati/an mad qamtnqunaio.

Worth (an might iwouo) and dlquttvo
13% Ihw imam with meson-tau livlln of nttoa.
can  mtztuonal 1011 to: banal mumuan is
pmvléoitez, gzawthdcpoaheathoadfilt-inlilmutltn
of ration at tin 10911: at tnctlllat in tbi
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Figure: 1'5 and 16 would chow that qrovth is ennuidorchio

during tho tint iortnight, but general 17 tend: wvlzdn 8
Plateau mu-inq the nomad tortnimt in spite of an inctouo
in ratinn and shows a rise during the third fortnight. The
I-Qcmad fortnight 1; a piriod of mun» gamatoqenic aéuvizy
and it mould appoa: that much at the energy is utiliucci to:
thin. suzflmr iacrbaa in gauetogenic activity in related tn
the higher levels oi ratiem. ‘£1118 hand in growth is rofiem-.06
in the man gonad indcx too (Fig. 17). Treatment: 8

(chlorophyll 3 4.8 -- 9.6 /agi/anilml/day) arm 9 (9.6 - 19.2 /Ly‘
animal/day! do not diftnt in promoting gonad qmv-th and
qunttoqenblin (Fig. 17) and would lbw than unfit: tho qivcn
cxpcrimental eowitiona. additional amvunt of phytoplankwn
may mt. be assimilated by mania as in '1‘-9. The pmseat
obaarvaticna an growth and qmmtogcnuain, as related to ration.

eoxzobcmate the finding of Velez and Epifanie (1961) in
ggmg that the qroat-cat growth and wnadai ddnlopmqnt oceurnrd
when an a high ram:-H <o.oso - mom mg-alga mg-mue1""1 .
mt. thni: observation that at high ration gamwqnmaia in
inhibitod by high twperaturc (28%) but moat advanced in low
tmoraturo (21%?) mum mt be mbntmtiatod in the premm:
away (unpexauure tango 24.a -- ze.4°c).

An interusting teaturn obittvnd during the present
investigation in that an aha mania in the qeatogauiu phaan
wart mains. V0108 and Epifanio (1981) fiound £0: £93; 3%
that, in all tm uacpmrimantal qmnpo. the majority of a@l1y
ditfiormtiatod indiviauala warn mains, particularly than
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.41 with high tenpezatura (28"’C) . kbvnver. thiit data
chow that wan at low tampanuure (21'¢) all animal: fad low

ration fiwelaped into males (stage 1 ant‘. stage 2) nxaept 6 is
er tho animals in sexual mqzesatan (stage 4) in the fmmalo
gm». Tmntor (was Q3 ormzvud in the imatralian pearl
oyster Zmflyg  that the BpO¢:lQm which is a protandtic
hoxmphmodito, suspends differentially to achievn the sexual
phan mind to: its nutritional condition; oyster: with low
food rcutvoa may reproduce less ctfieiently as fqaaloa than
an males. It was coanidoreai that gem @011 mdimanta might.
Illpfind to the food ruown level, fiwaleping toward mlemas
it at a lower level. saatry (19682 obmxvad in the can of
(I ) that at 20%‘: oouyte growth
is auppauod if toad is abamt but both mezmatozoa and
oocytoa dovilop in tlw pretence of foaa. Than. than is
evidqnce that in some of the marine bivalves development oi

wuad toward eithar am: 10 dependent on food reserves.

Fret“: and Gtflhm (1964) conaidcud mag”
as qomchorletie and’ Ahmad and klpfitkl (1910)
cfinsidatbd that £3. QQ1; and 5;. ttpmfififit as
uruo males and females possibly duo to ¢l9881Il<_'; ova: and

romnbinatian of qaau oomomod with ax datezmtnaticn.

During tha puma study, the natural papal atlons or
2,. ‘i were obmrvod w be either true mules or Um!
EQUIQI lmfi hotmwtfidlk-ic wnditian was as-var Oblefltd.

Nutrient zen:-vs-depandome um: to be the only pllillibll
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oxplanauou that can be attribgtod to the present can whom
all um experimental animals dnvalomd into males. It is
pwbabln that the ration supplzlld to the maul!’ although an-cat
than roquiamenta far gonad gtowth and male gamctoqcatlin.
mt adequate to pnwido tho thruhem cmrgy £0: the? a1££cren­
nation oi oacytan whim nquito hiqhtor ennrgy manna. Thu
data or Velez and Bpitanic (1981) mould 1100 he takoa to
eormboratu thia statat, although t!-was authors wen inalimd
to attrimm the male domimmcc to hig-net t%ratu:0. Another
pie:-00 0f suppoxting wiécnoo earning fmrm the cbnervation of

wild pog.=~u1at.1onc of 5;. 12 in the it'll! oi 01-may is that
durinq March 1982 whim is the month of low phytoplankton

pmductlvlty <m1o:opny11 5 nq/$1, flare won ma ma“ than
{melon in the ratio 80:29. with grwual increase in
pay-mplaxmn. II-aching the paak value 0: 25.6 mg/as in My
1982, the an ratio shift-ad to 55a¢5¢ aw-abo?t»11r roauhing a
50:50 ratw in Juan. which in the first peak math of apmmiag
(chaptm:-0 III ma xv).

‘I11: praumt study has shown that gmotnqcnic pmcaas
in the tmgvical manual. can be indflflwsd outamo the normal

tnpmmctlve season thttmqh ;pptOP818$Q fneding levels. mrmaz
detailed investigations would be tcqulred, particularly towards
swam the thmaimld levels at rattan for c-oqoaasia, for
application of the iawcmfi maturatican principle in practical
aqmwultnrc at wasltll.
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X
fiwuar £1935)»  tho “rat ti-III.  tho

omzroaa 0:  calla (Rm) in the mlluam.
mead on n study of opisthobnnduate mollunen. Mu: tun
@0600» Gab: (1955)  than presence oi naultary
mama in 20 maniac oi lllnllihranoha. since thca llfitll
wotklrt ha" ltllfllml thn “nature. cytodnuvistry and d1at:1-­
batten of mumuczwozy calla in the contra]. mums cyan.
parttaulax.-11 in tho  (an-cbmpluuruli. visceral am
90601 ganglia ma 0:01: pzubnblu mic Ln actaboliam and
af lawalltbrandm.

Luhnt ham undo mhutantial contributions to tha

studios on mom.-oucation. atutinq non his baa-lino
wormnw Iwliw in flnfinnflnfln Mmlwzms
(mm. 1955 3.. 3: 1956) to his more roan: works on £3. flu;
involving q%110n Qlttirpatiom Grafts and organ mlfitil
Uauhqlt and fiathiw» 1982). The nltraatmcmrc of tin

nmmwfimtaty 00.11: of Q, $1}; has boon ltudid with
0100!‘-um mlémlnbpl by Illa”: (1979). 11% 08120:!» Ill?
(19%!) matted noumaonutozy grannies in tho tzndnrnor
maul @1g&1@; Ant-nou%n1ooa(1963)uo:hod an fill
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Mnwmnwn qrfln 1= Wm H901
pnatulatndi 0 nlaflonduip hoflnnn amzoacnwoty and
cpl.“ an 33. (3 EW. : W111 (1969) “find minimal
¢blm10aurQo£;1_fl§1gga@nnd
on ganglion ablaunna uni Blake (1972) examined tho attic! of
Guava-'ahuze and starvation on llarcaoemtnry activity amuam " QM­

'rh0 Indian wrknrn have made significant contributions
ta the studios on lamllihzanrzh nnmaantiom both in mu-inc
and ftonbwatox bivalves, piorczud by Ilaqablmahanam on

1&2 U"? fir 1"3§!5- mma n1.£fll.l1&
U-"1 £2): %La¢illl1l5¢1963 ah
(1953 £3: @iii19“ 53- EMMA %@Ll
(1964 Q),  (1968); miflfl 3% (1969),
$3M; urn) and gm (19121. mm
Lucinda mom of the 011-110: was cu.-“£106 an in the United

fitatlli of mntiea . The  wt-lvity in @_g_1,3_|1g
ggg was at!-IM-id by hlaqlH:ud:% and vim: (1973) » in

by fiagabhulhnnm and Bldatkcr (1975) and
in Qg gm“ by  and ‘tallkhofllar (1978).
slant: oomrimtienn have been mu in India on muhwcu:
blvalvua an (Lama and dudham 1981);
A Wqqabnudsmm am I.-mto. 1973) and
gum”; mammu g 3., 19191.

mmzmrlaa gum; or aqua-ohmal ozqml have not boon
1doat.t£1cd in bivalve as-lluaca. and an mzphelcqlntl,
cytolaqinal and eytoehanuu nzunoa,  cwtin
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and the cyclical. awn at anwencntezy pnhcta cadulllltlag
clam cartlluflen with anabolic functions of tho blnlvn.
certain 00110 in the qanqlla of tba central nervous 018%“
have him identified no  cells with l-npl.1e1.t
oudacrtnn fiuncticma.  eons ham boon mgmrtod in the
dorsal 0011 caps of cu-fin). ganglia md time dorsal 01:11 layer
ef vlaaru ganglia (habit. 1955 2: maqabhumanm, 1963 3,, 3. 5
and others). ueumuentcry calla an not usually éound in
thi pldal ganglia of bivalves (&'+.~a|r\'.t$, 1979), iltbtmqh w-G1

cone no manned in the podd. gmglia at inalwatoz
bivalves (mhrmaan. 1961! Fmthamiacm 1963).

The prunes of mom than om kind or mumoncatory
00110, baud on I13: in the ganglia of 53.  was
by was (1950). mu: naqaumahmm (1902 31 anmmuauu:
two coll. typas. Typ-Q I and Typo 11.. in Q. flggflflgg bind on
dlfiozntial staining tadmniquna. am: typing wan tolkawcd
by late: workers am; mm nanny, habit and Math!“ (1962)

dnnrzlhod than musoacratory all typos, did-watd Typa 11¢
T3991: aa6TypQl3¢ mgmmmmmnmaam mm:
for auuroaocntiua. ‘rho stages in nuuoannwry cycle have
Inca dcncxibod by  (193) ta: gig 531$
and by llmntmnlpan-an ma Mdarimr (1975) £0: 5;. .
Annual trnnupbrt of  mat-axial has bum awaitedin Wild». 1961).  jfli
(flagabhudamm, 1968) am Q13}; (?aMam¢
1910). I-Iowans. u stated by satay (1979), the kin!
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nu‘!-um. trauma and rm at muzonczcwry pa-huh have rm
no tar hon clearly natahltahnd.

other mt-abolic inaction: lam an aaowth.
qlyuoqnn motnbolimh oawnqulation and water tilttatian
(Naqabfmahanam, 1964 3; Luhit, 1966). nIu'¢IO¢z'It1en haa hum

wand to play B pzodomi-amt. ml: in the control of rapromaction

at blwolvun This cmatzol has bum infigcmofl item tho eycliual

latifity at the mumaecnmory calls mac; whim  a clean
mrmlauen with and which ta lupurimvoeabln en the Mammal

or annual npmaactiva cycle (Laban. 1955. 1956. 1986:

ralumm. 1901: Anthmniai. 1903: naqamummm. 1902 3. mes;
Liens, 1965) . The integrity at mlibnl ganglia was mm
indiwnamlo tor the maul ddvelopmont of the rlvmdueuwa
cyelo in 31,. $11,; £1-abet 195$ 5. 199). £1» ummm
(flaqabhummnan, 1962 Q); Q. tmthmmiuo, 1963}
and g. 39}; (Haqabhuahmm and f<*-mm 1913). Ilcnxoeaeretory
sntirtnl build: up in the BM oi the cerllbxfl. qmqlion during
la?-ha genie phase am 1: evacuated just baton spawning.
Ncflroauarotlon tram the vtsmtal qmqlia has been fiound to be
responsible for tho mntabollc actlvitioa (Lubot. 1966:
mqammmum, 1960). Luhct (1900) had dram attention to the
‘vary awn‘  aye!» whim an ma to eamormmtu.
strum»! (tbamal. emetic) and tho ‘long’ 6113100 mid: an
aaaociatcfi with mqmlaz bioleqical and  qlllil
mm an rupmauctzan, mtaholln and %a1 vnrlatleau at
haters siwh as tamuratwa md salinity and 1016 Uahaih on
taking apnea! pacuaciena in the nutty oi it lntounmuos-1
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cynic an mm 610m:b% at external. twtura tea moi­
dosably malty cgtolagtcal pmpoztan at mumuczctlea.

Onnuidcrlhlc an:-rorimtal work has boon Gm in

uwlnl species at bivalves: on qumlion ablation  an
afhwtl on rtptoauntlom on 5. Q1; and 3. 1“); (what.
1956;. Q,» uni waqnblaummum, 1964 3,). 3:3. Q“;
1960). 5. fig amqam-mama» and mm. zen).
5;. a (Ema)!-sud’-saw and Lama, 1973), Q. gggg
(uaqabmd-zanam ma wunmmu. lwfimnd Q. $153
(aaqanhuahanam we Man:-tar. 1975) . uuwralacwmy has shown

specific .lI81;»£;-1'18-G to aupwmmctive cyalo and vimozalwtomy to

metabolism, an a mic. in tho marine bivalves that have bow
eanperifltod upon. Lubot (195-'9-. 1966}  that bilatoral
aorobzal ahlaticvn ea 51.. @111 in thi taming {st-agq 0) and
gamewgmic (stages 1 and 2} phaaa leads to significant delay
in coma! . and when tho cerebral qamua an
ottirpatod at the  of gmtoqonosll, discharge of gasmtoa
was more rapid.

what and mt-hlcu H962) abaezvad that uvmonnonta

at qmnogmnus 1-a emit. fi- @351, gm“ naé
95,3‘; flfljig, &u'1m t-In £41 npmmuativn  4891511:
upon the aetiun of avnzal nmmundacriao femurs. Thq
sumo: stated! that the nnumqndocrtno tacmn an to In
mime: %a.11ond not specific. Luhct and mthtaa (3.903)
conohmud tint. ‘It is thonjfiom impossible to rule cut flit
that tho  may not int 51918211
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the gun 01110 but may umu out thmuqh %1u7 ans
1:: tho  N-nun‘ .

Dating the was-no oi the present. study, attest; wan
manic to up the ammseazetory ails in the antral manta
Iyltum lbw?  annual nmmiifiriww @7011: in mlitiun w
tho mpmdxwdve cycle and omain experimental 01% cm
thin mole of neuzbsnretion in §.'|-nq by ganglion Qxtirpaticn
in the tum s;9¢c1e%n oi meal 53% 333% and 5,. mm.

i4iB‘EilI$%l»£ AN}? P1E.‘I‘H(.;95

Idlntlcal mmthoda were used in tin study of

nnumaeetution in tm two %&0n at mucla.  1133;
tmu fiathu: and £1» firm Viahinjam. Ten musmlm in
tho sin ruse 45 -- 60 m. was wllnctod ivory tortniqht
£10!!! watcher 1981 £0 Pit 1982 and til. tfiwl-I animals watt
£1304 in 'B@u1n‘s fluid %nd.1ata1y in tho £1016.

In  laboratcn the earth:-al (ocxlbzopl-aural).
vlmcnl and mdal ganglia wen euuiuny dissected cut. tam
eh: annals with put at the eemlamru (tn the can or
co:-ubzal am viuutal gmltul and tbs mrmundinq tiuuu
was-0  ta we aquarium smut pencil:-10. ‘rho ganglia wan
9:000-utd for hlatoloqical wudinl uainq ataadaad
ll Gcncrihod in lihaptnr IV. finial ufitiona of 6 - I fi
1.111%‘: an pnpand.

Mallory‘: triple stain (Mallory. 1946) nu and to:
one aim: in cam mrtu to dzitazumiau tho qauguan inn
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at  three nathnfiu mix U.) mutt’: £1939) Quain­
lhmaineaylin Phloulnn mama. (2) Guarani‘! (1950) imralddgyén
manna name an la) Iibqra and ‘1‘cndan'0 (1964) natal:
Pfllfifilllfl 5416/V!-¢t¢r1a Mun  In tho thixfl nuthod tho
Quinn Una stun“ at 50 X alcohol larval. For 01$ nwlc
of animals; tho ganglia Inn stlinid  in all ‘lb!
three mthods for detailed cywlogzcal amdiom ARI! staining.
1:-In sections vim daluyfiratod in tha alias uric: of
alcohol 9:060» elaand in kyle}. and nouatofl in DPX. mm
auction: were can-1-and undo: light mic-zueeopo.

Gmlion ablation experiments are an-rind out
duxinq July-mgust, 1982 on ggmg  at Vtflainjam and
during  1983 an 5;.  iahtaiw from mm“
backwatorl) at thn Kevan Fin!-d Laboratory ml: Madras» when

the uni-mall wire in seat-I113‘ ripc mndltton. Fifty mama
animals Into used in mam at the cnpcrlmolltl. Identical
pmwhrn won 10110006 £0: both em opcclu.

Tbs animal: wire amltmatad in the lahcratory by
kucpinq tram £0: 24 h in tuba mntainlng vol). an-at-ed
Qnavatnr. fin and ripnaaao of gonad into coniirmd by uulnininq
near tram the mmtlo taken utter inserting a wooden pug
botwuln 1-hi chelln wityhrbut Qaustaq any 1'-18060 4&0. R190

malts ind fmnlea IIQIQ gnggggatod. Qanqlion ablation Uta
porfemlfl, aftnt natmttaiag the animala in lunnthol Iprlaklad
“avatar to: 2-4 h. ulna a surgical nu originally 60019906
tn: um!-an implantation la purl oyster thlaqanwnl and
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slvanjnn. 191$) . Ina:-um aha apoeulum b% tho vulva:
a Qeattbllcd dull cap at abmat 1 m was obtained and thl
CI-1-Ill was mated on a ataad with the gala in plultton.
Using surgical tools. unilateral and bilateral Qltirpaticna
at combs.-a1, visceral or pa-an ganglia as pa: oxporinnatal
protons! an carried out. in all cans than assuage, mun
an uammlaablm was kept tn tho miaimm. A batdi of IIMGIBI-I
was Ohm opcta-tad at the site! of cembtal. Visceral. and
pedal ganglia toqatber and maintained as central 1, an it was
difltealt to make czoirunt observations on shame tor

indivtmal tteatmaats. mace the eowbinyd affect will be svora
than individual cflueh the data ean ho connldarod for

cumpu-incm. Animal: in the natural at-at-0 wen kcpt as
cont-rel I1.

Mt-or aanqlioa extirpation, that mgnla wart rota:-nod
to mntJ.%a11 uracil manta: and obnnetiona won nae on
zqwmzy. Fully meovnznd maids were tmaatcttid to 20-1
ylastie tuba and  with notation and change oi um
veto: £0: ‘I3 hours for obaorvations on mortality and apavniaq

tonponac. Thug wore an arrmqod in the tuba that reaction of
each individual maul could be aotlrd.

The tampozaturo and salinity sewn of mo
medium were 26' - 30%: and 36 -- 37 ppt £0:
am:c~ ..ae-><:maa4...'as ppt zarhmm.
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4.‘. .64. -1?"; ;=+¢.#=,.."n~.L  “"\_"“‘i_t;.  »-cf ¢  1% 11  3  ft i.L. ?.%% *.%. *3 ‘:1  %

fluanwn n1rttnot£_g;@jfl,1g3md§_.;),g}fl;
Qanaista of that pain at ganglia unholy the Ulllbtll
fimzvbroplcural) qo.ng.1$.a. vtnntal ganglia and pedal. ganglia
joimé by patted oonnocuvu (Hg. 19). The pairs of mnbral
and viwcnl ganglia an I011 npaxatod and an manwtd by
intowlrobrql and intervlnnrai. mmumrn nnpocttnly. who
coznbrnl qanqlia in Ionian muribrly dorsal. he the labial
pulp!» Tho viidltal ganglia an louafld pnttbriotly an
vauzral 03.40 balm: the posterior “mew: mach. rm pedal
ganglia an puma chow ma m.-191» oi ioot. who mnbnl and
viaoozfl qinqlia an mnrnetnd dixwt-17 by the anbmvtamral
eoanocuvaa. who pedal %11a an unit aoaaonad dtuctly to
cube: oi the mtnbmal or villi!-‘M qanqlm. but the m£¢da.1
%uot-in 301:2: the aablwwinoral cannnetivq postulate: to
the “mm qaaqlia (Fig. 19).

v  1. 1")’  _.u_--i. V %

who panama of anumncrntozy calla (mac) La tbs
mrwuo Iyatcnof §_. gjflaadg. giafliwan alilufllland
hilwloqieally by their staining properties. The mnfltla
viwanl ad pidll ganglia wan  and the ninth taro
amum fin: men apeaau. Tin murwuzuua puma at
It-lining of Malina. aytoplln and  ltflriai in
tho uamaenwrg 00.11; 5.: givca in ‘tabla 31.



FlG.l9 Dlsseclion shomnq lho locolion ol qunqlio and
connectives in lho brown muuol Porno lndlco

HII

I“‘IlI\|DlI||"

/5.

‘.."':/I fl’I ._ _______
,q|n'\

f"*~.' .
9  P)

” ,‘*1§'£‘

-l. S I,

1

‘nv

Séhomollc roprojlonlollon ofjgongllo gnd
norvouo oyalorn of the maul Porno lndlco

l W l Corobral gonqllu
CC

~ won - co
7 g j betsva V C Bod}! qo_n_gli0* " ’ “ll-P9 %

P9
l‘o  on o —cvc

‘ Vjlcorol ganglia qc‘ ,1“ _
‘ :— _ W7 ’;   ' .‘v'

c c - combrol comrnluuro-,on - odduclot mutclo i can - mlvrivr nolllol Mrvn

g.-¢Q[QbfQl gongll on ; cpc --corobro podol connocllvo ; pq- podol ganglion;

cvpc - corobro viocorol podol connocllvo, cvc - corobro viocorol connocllvn

1- fool , v:- viocorol comrnluuro, vg- vllcflfll 0°M'i°" , 99"‘ °°'""°'
polliol norvo . rm-rolroclor muscle.I
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‘tabla 33 Qaqrwuriatia staining proportion of auutnunlrnwzy
calla of 5. mg;

I aaanaaauaxamaaaj%a@ana uX@c3stain mcloua Cjtoplanln N-sumsaazutorymatorial@""*"l"* ' ®& $@ Q‘;
fla1i.o:y'l dark pink pink itch pinktriplestain

Chmm- Pfltpll roddnh pink clap pa:-plo or blurhmatoxyltn mm
phloaia

zfictoria duh blun light. him qruaiuh blucno

Paraldohydo yink purple  gmrpll
tuchuinU $Q@

Hwmuantoty G811! worn meant in the ccrob:-cl.
ganglia and vilnzal Qamlin. Pudal ganglia oi 3. @155 and
5. 135“ did mt mow pmalnco at  calla.

s In the uetabtll ganglia. tho
nouzoucntory 68118 an diatxibntnd in the pnrlplnral area
(P1. 8, M. The Luau: arc: is occupied by mamas whim: main
lightly. 1n the pnriphu-:1 distribution ct NSC, a greater
aqgmgation is fauna on the dorwlataral mrfaco oi tho ganglia
(P1. 8. C and D) . msfi an absent in tlm cntnbzai. camissum.

= mu distribution of use in tha
via-curd ganglia tellows the same pattern as in ccmbnl, with
peripheral o&t1aa and aggregation in the Mtlolatanl
luztuzm The panama of 1436 ha: Men dctncttd in the Vilettal



P103! O

A. Qutobral ganglion at E. “gm. ‘rm amuoncrutozy
mils an distributed in the paztphonl urea of
qmglioa. The NSQ an shunt in the combat mam,‘-am:-0.

8. Vifiltll ganglion of £9  Tho  am dint-xibuted
in tho ganglia as all as viaenrnl manila“­

ficnhzal ganglion of §?_~_. j,m@_,_ the Hsc an nun
peripherally with qzuatox aggzugauon in the Gonolatoral.
was

Mr Ccmbral ganglion of g. gglgg. Thu Hm an tun: in tha

£0 --  aosnlamns £26 -» fluzubul gmgliom ism; --A
fluazoancxowry coitus W-1 - Visceral %&nmn: W -- visceral
ganglia.
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7:1», the 00110 hung ummua arr!-9110:1111
thmughoat tho lauqth at tho eomtsnu (P1. 8. B). 6-tailing
oi tho 88¢ in the vtooural  is pmntmmz tnldlctoly
aha: tho npammq at the much.

Tho alumucnrhory 00110 in mo maobral qmlza
of thallnunl 1» jflgandi,» giflflflgmaflemto a mingle
0111 typo. They  911212001 and unipolar and mama 15 to

80 /an in lcnqth (P1. 9, ll. Vuiailom within tin general.
pr:-12¢» mm at am not!-and   1» sag. no (A-ma.
‘rho single nphorlcfl. mains in “tho: nlnttul at %t:'1c
in position. Vamoloa an in the cytoplasm oi the HM
609% an the nag: of  activity. ‘I-‘ho
mumaeatozy natu-101 (RGO 10 in than tom oi than qramlos.

~\'( \"'_ 1  1 _1"."‘ ¢ ‘I .I.“,»_'f,~"2 . . ?“( " _I§l.,~"5,:

‘mo flillflfifillllflfl ntalntnn pmporty of nam­
nccntory maria]. mm Mallory‘: tsipla am) in the use
at caudal @11aotg. @;gandg_.1ggfl|_nansi.t
poutbla to mam» flour annual“ ntuqn at adumacrnory
nativity» Inland in the new at nnimcity e! the quad. mid:
an amzana bales (rag. :1)»

Q14: Icnmaocnwn mtorld (ma) dlatrihllad

pmpanya ‘IIIIOIOI  game:-any
Pttllflh



F|G_ 20 5ing\e type of pyriform neurosecvewry Ce%|S
present in the cerebroi ganglia of Perngindico

and Pernqvirjdji, Within the general pyrifOI'l"fi

shape voriotions (A,B,C,D) are seen.
( Figures drown with camera lucido)
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FIG, 21 Different stages of neuro:-vcretory activity in the
NSC of Perna indico and Perna viridis as deduced

from their staining property. The stoaes
1- 5 are arbitrary as the process of N S M
secretion, accumulation and evacuation is
continuous in o given cycle of activity.(I. ‘_:’ .0  0.. .. . ’ 1" . ' :. - 0'11‘ . Q ‘.  \ '. a 0 0 ~.0‘o: .'.\\...‘ '.  t?). - '.-.I.®= :: 1'. » 2:#'1*t»-We ~O , . "0 .0} 's ‘,‘  I. °_-'-:.'.3"'  '­
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£1: aw 1; %tnt-ad
with 600:» staining property: -vacuole:
aayormayaotboproamtiatho
pnrtphoral can at cytoplasm

%g__§_¢ MM uaamulaiaa in the a-maul mam
with dam auininq property: vwln
are qomrany prucnt.

gé; 8&5 anon the awn oi mac, implying
transpmrt of nuuzoaactotmry
material: B156 “aim ":7 limuy uueopt
in the canal toqma more Ital: is dong:
vawolu an panama.

Bayou! ataql 4, whim aw ha; bum fully discharged,
the lwfiinthe in-cutlvuphnnccmboiiucdonlybyfln
pyrltou dupe and the pmanm at v%1u.

Gmqrallyv ntaqa 3 of  activity can
be morn tcadily taooqniood an it in the moat aanaon stage
during tin vial: period oi maturatian at golwfl. The transitional
atagu an %u1y can with the Ran going thmuqh the
psnuonbn at accretion. wmmlation and waflnticn.

The %1ea1 namn of ma MEN was dueractntiold

by naming the acumen: with specific cysodnmtcal stain.
-'.l'1”ll results oi thin: away are pmnnt-ad in tame 34.



tabla 84 ?nn-tan  at m
anal-‘it! lathoenanbralgcnglzaatb-jfl,\flandbud“:­Qbunatloa

n@phnm1 + + + Paul atB1» (dun: him) protein:
llothylauna + MI ­
Aquoua B1 ‘r (Mm) Panama of bani»:Blur ivmtnial­
wazuamu an ++ (putrid Panama at was:

Plflfilina

Mcthylatiua + Tl ­
Alnim alum + 4* {him} Pn%0 of acidic

pmtuiniPhhl "Iv
amitt - in inn 0148:1600
Formula and + smut H (mama) Panama oi 91

ml W-nounyl qiycula
nun»: + was - Pzuamo 0f glrwown8 1a inst + -v
Edam Blow + tuna: Puma at lipid:Pyzjglng 1- $8 0  fill!

0! 1&9!-as

3110 Mun + -1- {B11301 Midla lipids% I ... Ge £1-nu the
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The wdtlvity to manna Rmmphcnol blue tadlaatnl tho
presence of midi: pmfiaiml and mafia bromphaoi bill
twvlald bane pmtnilu. Thu pmte1aa£l  0! EM who
further mntimofl by Tolumtno blue and Mates: him It-alas.
Thu panama at qlyeoqm an vtaanyl qlyocls in 01% by the
peaitlvity to periodic acid-anhltt and diantaa + PM reaction.
The Qwutzinnn of glyagm in fin R84 wad tuttfnt contimnfl by
Brweowmartiu tact. The peaitlfl staining m mdan black
ladlcatafi the pnsencn at 11.9160. ‘rm REM van also zzositlvm

to 813.0 blue mlphato mien manna the acidic natntt at the
lipid ml“? in thin aw. Thur cytochemicnl stud? rwtaiod that.
thl H:-M in acidic and is qlyuslipopaotoin in mutual.

Th0  activity sum) in the 8&6: of
uonbcal qaaqlte cf  5&4“ and 5;. 113153;; has been found
to have was wrralation with the %a1 np%ct£vo cycle
at tho manila. In this study Mimi: at 45 -- 60 m lonqth
slam have bun and md. thntdfon. only a niacin £1
1-'Ip%ct1ve cycle oi both npaczea ha: baa trmad. 4-apart
from seasonal dlfterinmm in the  cycle of £1‘ 1$§
and §;. 11515“ so diamond in Gupta: W, the mumaentutcty
onto was similar in both smctaa. ‘Xhumtora. 2. ;@@, is
taken as tha typmal an and in anamauantozy cycle in
ehoeribnd hum.

The animals an in slndctomtnata
stag: ($09!. otaqa D1. Noumalcnwry 00110 an ‘INII ECU
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(53. 3-5 0011: pct action at ganglion) and stain ltqht puzplt
(EBA new 1).

a Gmetogoaula momma: in
Fommazy (ups. stage 13 and intensive qamemqauzia activity

1: aeuad in April (apt. sum 3). Immune in nuumacmwry
activity boconu cvidnm.  this period. who umber of
H56 10 more (53. 12--28 B0111/nectiani and the
material stuns 600;; purgzlo. The iesa ntaqn 1 is éominant in
iobmary and nouroacrotozy activity pmqmnea ta otage 2
with waemtrauon or u&~1 uwnd the uucluua an April
‘PRQ 9;  0

gag -- @511‘ M051; 0:? the mussels attain fully mtun
ezonditman (rap:-. at-age 3) mung this period. who nonm­
activity is at a pack (SM ntaqe 3) with wamlattm
0! flax»: at the amml I-11110-ck: UM Influx." of W96 is high

(Q5. 60-72 calls./nnotieni. The nae: stain! 6009 aranqa to tad.
The nucleus is not visible dun to the  staining oi Ram
(P1. 9. E). H1110 ma stag: 3 is prudomimnt Quxinq than
months, some  alww Iowa: wtivity (HM ltaqo 2) .

ggy This in um parted of intense manning
activity (taggfa atago 41. who want majority of tho animals an
in went mmiition but a tow an in fully ripe aondltlon and

wmampanially spent. 1nthn:1poamne.Llath0lI8A!-tin
ltage 3%. ¥'rier t-ca npaaming than is evacuation of 88%
(P1. 9, F). In partially apunt can the l‘i&A in in stage 4 with
mm only in the axanal raglan. In fully spout satanic-thl NW
in taint-11 tomqniabla an the emu.



PLJEE I

A518. flcamnoentoqallsaa £cwnrandut0.1.n<ic0patt.ha
initiation sf qmtoqcmaia in  {$155. the
pyrifom cull tn:-Q is distinctly awn in 8.

C 8 D. meetniva stages of incnam in I156 and mamas-emtoty
activity in tho active: qannwqauic phase.

I D009 ltaining misc with lntunoc  mttvity
in the I190! animals.

F list: in pm-@%.tnq phaao shaving ccmzancmunt ai
Ivawation cm nmu.-eaaurctozy mu:-ial.

A -> mam C8 -- C011 hardy: 33¢ - Nuumancnwsy calla:

8183'! ->  matexialg vim - iqrtifann nduzoaoenlhory cull.
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1 %1n%%cu\bor. the mimall an la the
ltuqc with trwea or Nam in the %lwl1
Of $§5¢¢

The ehovo abncrntians mow than typical cyclta at
twrommuon and nmmnecntbry activity in the apcaioa
atudlod Quin; tho you 1982. as 3'09!-'Il%tGfi by majority oi
thn animals in the snmploa. _P!o\va'vc:'. both the activities full
in a lrangl of stag”, tafllct than in a partkmlar atage in any
glint: mt!-0d. capo-cial ly during the waive reproductive Vp-triad.

But the cvmwct of mrnkatim batman thu stages at
nativity md  activity is
unmistakable. hazing flu ativu q a1a and mabatation
phalt.  nmmauenwry armorial build: am in the naaro~
wanton @011: of the  ganglia. In those animall
mam have unused an ovfllfliw whim mo éw:-:~. has boon

naeuatafl tmm the nnrouczctery calla. During the
panic. mm thin is no  activity
in tho animals. the nuumooamtory calla an 0100 dam-ant in
nativity.

‘£110 "Quits of mnbmloetomy an qivtn in Tabla 15.

flilatctal cerebraloctomy nlicitod atmllq Wild“ spanning
response in mm the speéiem as eoqaamd to uunatcrd ablauen.
The famine nhmcfl ea s11¢1t1y ornate: aspen» than tho malts
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in hath spouse. sgzawninq was new in notch confazala an A mar:
low: scale. Qcmtml I mmla {mm capornutl) giving a lzlttlc
mm ltbpena than Central II mimic; It umlé appear that
basically u at-runs factor might ham him mayunaibla £0:
apnminq in tho ocmtzoln. ifinu annually ripe animals an
trfllshtrlfl txom the natural beds to thc laboratory, Qmuimally
natural lpflilllimg ocean. iimmvax, a amiaanta lpfliminq zupenao
in km:  mimals in flldmt and is attributablc
tr: than ortirpazion of cetahral ganglia.

spawning amen» mo to biiatanl ablation was
oba:'ndu1th1a3h:n tzuutzammmt inlflfililfil Q0192 is
tm|a1n%$.n§‘;;-fl,fl&, and36%na1¢land60%£mal0s1n
ifijgg. This wan mllouod by similar quid: “£9033 in tht
ncxtihrs. Th0¢mm1ngnlp0mm1nhoththom0:10aupo:
data in ‘tabla 35 £0: hililtltll énubrlloctnly am: maple“
within 13 htl inn» Q-tbntnmt. On the ethos‘ had, in km!-laizital

aanhralocmmy first manning response Inn dolayod and Ian at
.thc12fiMn:1nbothmuc1umauaacmv1otoatt.howth
rvmnt1n£¢11%uad3<lthI10\1:ia£.j@@- rm» .. an
flidmt that untlatctal. ablation brings about a delayed and
ltnltld nnponn than bilatanl ablation. ‘fin apmaeximatn
ratio of reap-Qua 1: 4:1 in bllatorn and nmllntatal ambr-n»
loutomy in both the apoatooi

11:0 spawning aspen“ to mtnbtflwtnmy was tad-Id
It-It-llf-1018111 by 2»-tall! cf liqllifiléafllw by mm: O! {hi
fililntt l%6I¢08' and  1967)» T110 8&1“ Of Z-108$
an Plilflltlfi in '.l'ab.‘l.o 3G.



‘rune 35 fipmurnzlnq response in  E;  ad
£;~ flflfiél$v~=1~=

Unilateral Bilateral Goatml I Qoatml :1M I H E’ M 3? M F
QQQ-nInfl»qn1D&_~b»QQ—0rIImnunuuunuv w-nnwno=nnc~0n~s0cbQsmrQcvc0cn¢>|n~@~ Qildravmnvfi not-n

35,. 5&3; so 24 we as 12 1: 10 a
5;.  1e 22 1: as 10 14 e 1:

tabla 86 2-not rennin on swing “spams at g. 1&3 and
Q. 33;“; to mzubraloctomy.

spaciu tlnila- Bil» van» vn11a- Qtlatw Contml 1::total. total total an total an ml an Qontml 118110- mntml 1 central 1~~ -_anwQww¢&&a¢»QQM it F 2'! it F M F H F M F‘ N Fmm#Q¢»bflmm@a¢m@m0w~umbQQQnmQwnQmQQ
2.» M@ ms. ms. * * ms. 9%.-m * * H-$~ 8&­
§_. g_4;;_g;,; ms. * * * n.s. ~ * * ms. Rfi.

* siqnzrmmt ag P 5 I"050 n°t
as In mica
I I Pemaltl
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Tuhlttli mowathatthoiiagguiph
watml I and neutral II mimic la not aiqutlillltly fltlnflt.
Bilatoral and unilateral ablation brim: about llptihfit
dithzuuoou in qpauataq muponnio in zonpnet. at lulu nail

tannin. Mao tampon“ tn nllat-aural ablation in 01-qlliflilnfly
diflennt item that obtained £0: mam oporatad animals.
Uaflatunl ablatian mtks as aiwitlcant Mffcrmm £160
wutml 1 only m sumo» of 3,. ggw; mam 1: abamt m

Obuuationa on mttality of animal: durlaqg tht
cacpcrinont an vaunted in Tabla 37. ‘rho data would show
that although tho gravest npamlag zusnnu was abtaimd 1::
bilateral comb:-aleuwlm the mrtalltg was also the highest.
011 %1n dying within 36 hrs. Initial mortality was
qhlozrd ulthin 6 bu. In the can of uanatazal. ablation
mortality was mdczata. Iiortalslty mug chm aporotnd animal:
was alldatly ma tram that mung ebntsoi control. II mindl­
Q,  and  11,511“; gun similar tumult: ea mortality.
In the truammt and controls; um.*ta11ty% ml obncnud afloat

spamming mliwntn.

ll-Ill-ll iinllataru an wall M
bflatarali  tan nanny, wttmn 50 -- 80 minus of
ramming than to an water. They appeared to show nomil
dull. activity. Atcaaunnut by byual thud: nu an within

30 minus. warning. mun an  was vtmmua and the
amt-as win mtzudod mtimoudy. During the initial phase
0! spanning the 011011 auvuuts an maul. As tho paid.



Tabla 3? Pwqraaain mortality at axabsuacuemad mans
(huth mm) o££_g@@1g1cn6£»1}fl,fl,|¢n|.'1ng
7'2 hr: of nape:-taut (‘total fie. at animal! 100).

rtuhmt a __  FE]  a  mnmgq ii
3 h Sh F h %% *-  -V -1* I’: 71 h

i. - - 11 av :1 4a 40 40- -- - 17 49 as sz 52é
i. - 9 24 85 190- 12 as as we
- - - 4 0 a as as3.1;,-;m; - - - 0 9 11 zs so
",4-.?.t.\1j,: 1.? 9.. "" '£0 .i'.?7.~. 5';-_-A. "" "' '9 "’ 63;.   -» - - -- - 13 18 2:

OfiImnuaanaannnaunflaaaanwaaalanablamaalmfimawmamanilamsnamaslfl

Tabla 38 8PdlIraIlng napoau in viaceralactamlsod  1_flj,g;

Gianna:2.:Ilnaarmnl-animusan-in-wasawdma-than-Ia;8-in-azaaanniliinnliltnuniaznulnanhitW1» %...‘£s..&a...............fimfill I H F
g. 3&3, 16 20 30 401. 13% 18 16 14 42

tlmwzznnnnlztwmlammnnca-mun aatammrass mflumfl ma: wnawmllfllifilfill
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tba spawning activity was %cad flung with tha ramction in
ahan manna (shall opniaq ma alomxal .

Data an spawninq  of vlaeamlactoniaad
aaimala an firtaqnfi-O6 1: tabla 38¢ 81% mfltml I and I1
wan oolllcm for all tha %1$»u ablation aamarinanta am the
ram!-ta Mme already baaa praumtad in Tabla; 33 and 8? mm»
Qtlptetia than haw not haan rapaatad hora. ulauzul
ablation at viaearal ganglia gava meta zawonaa 0! spun!-aq
than unilateral ablation. the ratio being agwmainataly 2:1.
unilatarnl ahlattan units an fliwuy htqhaz than thoaa
in wntml. I am mdarataly hiqhax than than in mutual II
(‘Rubia 8514» ha in tha an-Jaa of flaribralactmly. fihara waa

‘ round spawning‘ whim: an again Ba attrihutad ta a at:-eaa
Mater. Faaalaa ahowaé a aligmly qzaatar xaapenaa than males.
Tha apaming laapanaa no Obllfled batman 6 -~ 12 bra in
bilataral wad bfi€UlI@ 24 ~40 bra in uailataral vlauarnactomy

in t-ha can 0f 5. 11-51911. In 5. 15% t-ha unllataxal ablation
zaapanaa was anlvancad ho 11 - 34 bra.

‘ma 3-taut an-alts on vtwazalalaad animua are
praaaatad ta ‘tabla 39¢ the tamlta drew that raaponaa to
bilateral ablation was significantly difiatant (sun that to
ablatmn. $11!. aha éiftaa-aaeaa in zaapoaaa
batman tanalaa and malaa  alflliflcant only in hilat-atal
ablation ma not in aaflatanl. while tha mm“ WI
alqnitlcuuy alttanat hawaan bnatatal and annual I. it
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was mt nu batman muanru and eentml 1. Both 3. mg
ma! g. flflflu can identical results. annrarlm the z-taut
oi i£@.i.£i.ennm­

flats an prwrouulvn mrt.-@1121 of animnll oubjeatcd

to vlacozoloctomy axe igzcamt-ad in Table 40. In bu.-aunl
ablation, mortality  tam the th-‘LId,h0ut¢ while tbs
lpmmluq I.'Ol1‘JOfllQ in Gated in tho  hour. By 13th hm:
what: moat. 0! apnminq amen“ was wwlnafl. the death toll
was 48 it and 37 3 in 5;. gjgjjgg and £1. lg; raspoetlvoly
tibia: immaad mamly in the mat 24 has w total. mortality.
In unilateral ablatien too. mortality at in before spawning
ruponaoarxl mmhud 461=¢1a£,~flfl,Qj,gand36%1n§;.,g@gg
batman 36-48 bra and remaintd at that Incl 2111 ‘I2 bra. The

data chm! that eolpazifl to bilateral ablation. waning
taapenae and mm:-ta11t.y wan mm modorato in unilateral ablation.

Moruaiity in unilateral ablation nu slightly Mgho: than that
in wntmis I and II (table 37).

The wiamraloctanland animals award to show a
amaze: afloat on mural wetabonm. as wwared w
carnbzalectomtad animus. Recovery Exam trwtmmt was poo:
and slow and the valves wind in half own aomiltion till
death or till. the and of experiment in tho survivors“ Bylsul
an-.1-ac!-wt. appeared nwtmal. Bilatatally ablated animals

find quintet Qtfoct than em unilatnrally abhatlfi 61100. In
tin én when apuaiaq wan minimum tho apalntnq nativity
wan not tutu». Mu: the initial swing than was



table 39 2-taut manta on spawning naponoo at Egg @335
m 5;. 3,14% to viamnlneteuy.

iipacies Unilateral Bilateral Ilnilatanl Unllaf-0801 B£.lat<:~ra1an an 2:
s11at.o§2.1____  .-1:4 an I’ M z I It F H F an 2?

kw iflflififi. “-5- * * “ B-$~ §-5- * ‘
£.- 253% ii-$¢ " * * ms. ::..~;~:% * *

* $.1.g;n££1¢flnt at P 5 2%

ma. Nor. aiqnuticant
M 0 Mali
F 0 .‘€~"cma3.0

‘robin 40 Progrilalvu mortality oi visonraloctmaiaod 8513818
(bath scan; of  }_@m and §_. 13.31% during
‘I2 hrs of oxporiannt (Total nu. vi animals 100%

fi_§B NU &fi §R§Q Q-Qfl~Q‘&fiv@NGGiI&fl-8-I G$fi$fl?'fl868fl fiDGU‘$@QC@l'-l‘a~$i'K$fl'--‘IGGQQépocias..3 6 12  16 48 >v 72
¢Q4&q»nowau - awn-Qanwmtflm --» an QQQQQQQQ ndbbdbcnb-Qfl=Qc>w»nr1Ia»cndrvb¢IvQanQvwrQl»I» I» ~ 0-in vb -Iv II» GQOQQ-G

mum£,.  . - - 9 15 as at as to§_,   - '1 15 39 46 as -so 46
anmm£0  "" 25  95 100 "' "’ "'3 an 46 02 100 - - ­

QQQ&flflflIfl8OUUQQBDflflQDfl$Q flflw8hfiCflOflOfl &m-fiflfl



tabla 41  urpaau in pndaloctnnlanl 3% 1%‘M E»
@W=1~' Zsmsemm?‘

fit-II-nm4v¢bOI~'fi~II#riIIOirOIirQ1I\¢b4uavau-apnuam@nr1nwmmm0¢mqmom~~Qw#@@bmn

3;. mg; _ 1o 1: as as12 Va 14 :3
‘I-‘able 42 §*mqt¢u1va mortality at pedaloctullond animals{Nib rm»!

during 72 bra of c:q.m:1nunt('1‘ota1 no. ei mun» 100)

*2:ua‘hlllt & N M  1v9__*|_g0£§ Qitx 5 L __”$pac1ea ,?   . L %3 6 1  "   60 12
Emil% - - - s 16 so so an- - - 1a as an aa

U Q

4 ;_ 1,‘

mmm
£0 >  -- ""' *" "I" :1  1°°



a%.1at.1on at gamut-an with heavy awn in the amnlcnt siphon
aria.  vhlah heavy mortality was obluvcd.

"l  . - '.n__f . ‘- _ ‘.-@.. _ _ II.“--4  . _..-\.'T‘-..

fiiwwninq mspomo in padalecwmind animals 10

shew: in Tabla 41- ‘Bilataral ablatlan gave a allqhihl-1' hit
napwoo 1'-hm unilat-ital ublatibn an the fumalca &ad0fl
all-wutly mm than 1:110 main in mat alas. The 649:0: of
aspen“ flan loan  clean:  that oi eontxol I, u
eommlnd m the results at aorabznlcawmy and vlacotllncwmjn
The is-taut afi liqnifiicanpn by mm: oi normal diviat-0 mowed
that amt those of bllatuzal  bihnna “males and
males. dung finale: bitilifi bilateral am! unilateral an alas
bttwtlli bilatltll flnfl QOIR891 I; G11 Othejr ttfiitillni-I had an

signiftotnt dlfiferaaauu

Efirtallty data of pqclalqctomiaofi animals art qiwm

in Tabla 42. In bilateral pidal ganglion ablation, mnality
by 12 hrs and was total by 48 hrs. Unilateral
ablation dmmnd a lawn: mztnlity rate (30 - 32 2%) amid: was

gtwatcrthaniatiucoatml xam I1. B0th_i;-_.1flj,g§md
Q, M mite:-ad ailallar mrtality rates.

Roeovcxy of podahctomind animals was quims. mil:

bylaws coalition uraa totally absent in bilateral ablation. it
was mm tidtund in unilateral ablation.

The mminq activity oi the podnloctaniuod animals
was animal initially, but pmloaqafl spanning In not ohoesvul
‘rho mall  wan attuned by »



tablet:
"  *  %;..'   L '.’_".*?',$._,l* '7   1%

u-"Q-nn»1a-anamrqn-cumin-n|»au mQma0nnn£1  19 13 ll 3‘:£0  13 3 11 3%

1- mu 42 1*!mqmaa1woAmru11ty M  animalsImh vww
during ‘I2 hm oi %zw<w@m an. o£ mimic: aw:

_  LQ rah '_ ‘*“*“'" “ .................%.-........E£!'.!§.‘:$I .~......

~» wmwuanvnnbancvuunnmumdaonouonwnournswurmu in w-flan-nrnunn-mnnnnamnn

£9 !["_,i_,.=.*'-1-I - ‘I’ "F "'5.   -- - ~ as :2 :2 :2
mmm
§_ - w 33 73 1.00#- IQ $3 93 100

C 6

I i
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BI%3£8I0li

Lwbnt (1955 3, 1959) £6&l\d~lI|l'|lmlO¢IlW8$ “Ill

(H66) in the Qornal capo of cerebral @11a and the dual
can lap: of viaconl ganglia or @333 QM; and
ggflg. In the fame: 8%‘-"ocios "ha dtifiri-bod two tum: at H88
mid! mum In diiitrmtiatd by also (L-ubet, 1959)­
Hagabimdmrz-=am (1962 3) oboe:-rod nemroaocmmory all typca 1

and 11 in the ceabral and mimosa; ganglia of
all-ad similar observations of two G611 typos wan mado
on  551,5“ magau-mahmam. 1960). @131; gym
tHag§hhuflt%. 1969). £3 gmm inaqqbgmggum ag mag,
1973). flail (nwnhlmah% ad nastier»
1915) and § waqahimfiaua ma Tcliluhudimr. 19753.
B“ in mun. floewwmum g g,.. mm alpeztafi
only can all twt. pyrtflom in uhapo and  18 -- 25 {pm
in zqqw tam tho llrabnl. 1|-immoral and portal ganglia. In
mapmnatnuayaaunbmmmaulgggflmgamqan
£5. flflfla. thoprulullnotcalyoai mlltypa lath!
control QM ‘lineal ganglia has but mailnum but no
nnm%9nty0ol.1mu1dho Mnminthopnflnqmlu. ‘£110
88¢ 0:0 distributed peripherally in tho q@J.l.a with I what“
aeneoauation in tho douolataru surtaa. The pa:-ipmanl
élstrihntton aqua with the oboetvattoa at what and IU&&n
uoa:11n§.@1;.  aw mm muse hummin­
aonaz. mm. Using  nothod of xnmu and was (19001
let  at Um by alwnlotlfl stalls aha:



ill
C42

Q71

Punangnaato oaalaazton to  anlmnlcnwtr martial
nun 1mnmo.l.'lpc&du Luhot and fifatuim (1903) . ldnntiflod

mm mm vi fl@¢- Muir two 01. -2 am ‘,0 an elmnua
that the activity at typo a1 calla (8 -~ 15 /an) 1; finally
with qmwqcania. ltlumo and Label £1980)
ldmti-filed 0. {mirth M11 typo I‘ in fit. $.15. Using tho
it-aaflard technique at Mallory‘: trig-.>1c stain in the pmomt
at-udy. 11'. has act been poaaihla to idmtity @011 typos othur

thin tin pyritozm 00118 of 1.5 ~» 20 /III lbidl Hamid actually
aypoar to mrmspem with flan type 0: cells ebuorveé by whet
and -‘¥='1ath1eu (1982) .

"storming Olwpotinoatl on emu: nlmm oi  in
genial cwlantn with mtologouo combmvlcuxcl. pedal mi
vino:-01 ganglia.  cad Mathias £1983) obaanrod that
qamunfiaia in adult much awean in  on
team:-'1 mama by the ccnbmploural qagla and tmlaatad
(a) 1 ‘nlmtlc mm:-' triggering gun-M1 awn; loading to
mnuplieatwn of ooqaaia and mmntomnta: lb) 0 ‘meiotic
macs‘ acting on we first uvuum of no!-0010 lllmrlnq cm

tomatwn 02 0;:-egmatoaytns II: (Q) a 'pz'1nr$tn11ogan1c inter’
pruondiaq the ;;.>m¢0os cf vitellogunoaia by summation at WA

in the cytoplasm and (d) a 'V1l.ta11cgn|\i¢ factor‘ causing
vttiullc-amen“- TI-my aim tcnmd that than tacton an Itithtt
ammallad ma.’ azmcios-a;:>o§:1£1e. They could not aoucwdn

enema: than different phenoama am due to om or IIIIII-1
aau:o%:iao iacton. M this av-mu of kmwlodan. 1: an
at. but he ital’-id? that the nauroonaoczino  in tin



Mvdvmunlcflnwnpmacttmubcflfiqhh
uaunma. uamixaumuwznpummmaz
an Q10 d1.££0r0n% mama‘ nwonniblo tor mourn
@110“. a null but mama imxmnnant nan flu
uhflunlhidxuun baadoalyonmspholoqiual
trial! utltoziu

Rlviilinq tht htlfiodiln-M01 data on nlflmnflnlttoa
of lI&1.Ql11hr&.lG\l¢? Maaoja (1973) ennlibllll flan of as

mainstay nature. naqahhuahmm (1968) ebarvod that the
%nah:1a1 wan) at all tun I at Q.
van strongly mbnophflic and abound a positive PM naatiom
tad-1%.a% Ah 91!G01$,p1d infirm Citing Witt‘! I039. on
5, gm. Harte-ja (1912) mlllthll that mun. hid ¢0n01fl&d a
pxouinse aazun at nan muaidoriaq the Pu-ugauva diameter
oithiauurdudpmficr-mn!thoab%o£11p1.da1n1t.
In  33$, Iagahhunbaaan (2.969) hand th cyteplan at
the nlluoaarefiosy 00110  tho pttncnh at qlguoltpid.
Ilagnfiluflwflfi and Infill (19721 flmmfi QM sun»;-y satiric}
an the uuamncutozy 00110 at  no of
vlrwlimvmaa nature. In tho puma may en Puma
1%aadg.mfl;,|, lthanbulaobatvcdthatthoonozcwry
pzomctoithcpyzttomnnuwowtflotyculln tannin!-canfiin
qljuollwpulill-n in MM“.

Pélleiltnq tin Qblitirationo at # (1963)
on%1i@ m].§@g, 8\ooum:%o£
mat!-namm1tranav¢rtotthoa|nmo~
001105937  has him  by  (1980)
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in %mnnm- and uaaua: men In
ygg and ilaqubhusbanan Q Q. (197!) ta
In tha propcnt study  and
2,» gflgjflig. mm stag“ mum be  mainly baud an the
strcaqth at tho tlmwrial property 01*  eywplalm oi the
nuumaocutory @0110. ‘rho mac av-mm 3 with ucuzolcuotcry
mat-0:101 ¢&C‘lil1'll1&‘liOfi in  aamnal hillnck was the mat. comm:

at-Gal  t‘-hi maturation phase of tapmfifitivo cyul-I and
than uyauuatlon oi the “cum:-gr pwduct throuwa the awn
appears iwliad hand on mqumacc of events in thc nnuoncrototy
coll aycle. Tho promos: of aqgxugatioa of mumsocmtnzy
qraaulos mm dmzdeta and Mops and mu: flow amuad thc

nucleus ta the annual htllomva as wt!-and by  n
(1975) in £1. 133$}; 000.16 not be aha:-v06 during the PIQIIIIQ
ltudp waztoja (1972), mlviwing tho infnmition on the mwnal.
tnanport at nmronerutozy matcrial, at-and that ‘we @112
pzmticaliy in aomplcu iqacrauca ef tha transport and an of
tbs pzomwta of ncumunzition‘ and turthnr epinod that thn
dlanppoa-rune: of the neumaacrtwrg manaorial may bc Gnu to

other awn: {waiving partimnar mochaniama much as t-In role
of 911:1 walla.

Hallo Q-ha '1ma:anao‘ mi the tranopart at alum-»
mmonu tam the also as pmducuon w tho  an
centlmua. thn role of awn“ Mano as an iatotlld-lily
mmmalm rm was so he neoqaaand thmaqa Q9011-manta on
gamqlion fltirpatiann. quits and organ cult!“ nan. lfllbfld-I9
to 1-abut and Hathlcu (1962). tho  my not In



directly upon the an culls but may met ‘thmnqh tatamndiury
M110 in tho atorwqa tiuuu.

isanwnnl changes in the cyclical activity of
calla have boon tolatld tn the mammal/annual
rovromcttvc eyele in the bivalves by may workman cite: I-abet

(1955 3, 1999) ascribed finch tilationsliip in  Q“;
and  gag. The qmaral observations in many mocha
which have Mun studind an fiat an that in the acting phase
of qanad.» nun-lzflstctttory granule: in the RH; of the aerobxall.

qmglio an in or abaat: nnuzouerltorr pxoduota begin no
aficnmulau in the NBC (typo I @0110 in mam mo:-100} 1:191 the

initiation e-E gaunt-oqmililt thtl %im1ati0n is at Inx1%
when the animal: are tally mare: and just baton! in
tan  unto;-141 la nuanced from the MC
(1-izbot.» 1955 3,; 1959 en g. Q1; and Q. nag: Ragabhunhanan.

19% 3 an £4» ii-_qi1g1. 1968 on 5. 1351,53. 196$ on $1.
flagamumanm ma H8004 1973 on 5. mg  ad
Etdazhar. 1915 on Q. Haqabl'msh% and fallkhodkar»
1915 an Q. mug“; Mata. 1973 aad fiuu-y and Mala. 1971
°flH "110 Iwflr ¢fl$;.- Afllm ‘M
5;. virtdiq. fimthumian (1910) wandered this mlatlon in
Q. a mm coincidcnac as tho repmductivn cycle
is also mpcrlwaabla on the aeafinll 07:11 with all the
thermal, wophie ané other vartatimm and mcludod that
roprumnetiun is Lndnwndnm at mumunntion. 1-abet (1964)
atatal that the ‘integrity’ of eambrd magnum is indispu­
aahlo Ate: the mrmal 6IVQ1OpmOnt of the rléptvéilctifl =76!-0»



but la the any flaws at his work. as cit-06 by Ruin}:
(1973). confident it imniblo to 60016: it  nndrmln
in hormonal es: nervous ta natnn. Hmnvar, later, 1-um: i
(19B6~I1) and Iatbat and Hnthiln £1982)‘ indiaatod thl hbtlfinil

awn at the aeration and idamutod  factors. an
antenna to earlier. in the muzwmonmnn ruponublo in
eoatmlllhe I*P!°¢“¢*-1°" 1" ii.» $1.1m  EMU "*3ml}:­

Thc syaau.-uni» between the muroaecrotory nativity
af the eczubzal. qmlia and um npmoaactive cycle ct the we
1900100 at mulls  and Li. 133;“; has boon U011
cit-nbJ.‘1nhod in the preunt .t:avQat1qat1on.   has a
oinqlo mama! npmduative eyulo with a noting phase maxim;
cetobor-January.  qmmtnqcnic phall during February­
fiptil . mturatmn phat élatinq Hay-duly, puak manning phase
in mquat and spent.-tonuvbty phase» in fioptumor. ‘rho amazo­

ucntoxy all “aqua slaw char caorranponéumy with the at-mm
ammo).  eyell. g.  has tum nausea-al
rcmaomatiw %c7¢1oaa (1) a angular one with seating pm”
daring Janzarr-Juan Ql%&1fl Ind mmnflon phlat
Ju1y-mount. aaturatiun and spawning plum} during &0ptcobot,

peak upminq phase during October and rauevory/rutlaq phaao
in :3 and (2) 0 inst &ndu7
cycln during January»-iardu in which cmly the latent iadlvlmall
(shave $0 nu) participate. TM “coma;-y npzmctin nah
is  within a ahwrt pcziod with Alma all stoma in
aw: math me! pal: moaning in Hindu



'11::  can cycle at aarwz-at 9-math at 3,. 351,43;
mono mud co with tho @1u*  again
In both woolen tho ncumnemtory nulls boom eharqod with
éurlw tho gianoteqnmi-1: phat!» mm is
tutu: lnteaaitlud when the  0:0 £190, The ammu­
cnwty armorial in waeuatad just baton meaning. In tho
partially mint. uni-Incl:  ammlnctttflry material in bum
any in than nmoall raglan. In llama; tho cnvimmontfl
factors ponuoived by '1'-ha animal thumqh mums: taopmru am.

upon the hypcthalama of brain whim signal: the hypophyau
chwam mango: mamas tn mun an homnau 1m tho
aloud W be ewtind ts the tarqn otqaao. Hut the action oi
cuvizozmmnta-1 taemu on the 0'I1'IbI‘l1 qaagilin at the bird.-vs

mallnnes. if any, his not an fiat hula lwdllé.

“Han mic oi qganglla in mptoduetion and maabollam

of tha mollumu has boon thud!-O6 by mu: ablation and
Obllflinq the efifitt. Au Git.-Q6 by 32-uhat £19“). U10

yhyaioluqy at  anon: syata at bivalves an aouwut to bu
understand by 00% uehalqms u “:11 an 3885 by Pavlov ma
omits. Bat lupoxtaaatal mrk for unflontaadiaq thn cttwtl
of bflatlral flatttpatton of cnnbrnl or vllanl ganglia as
anus: an nt%nd only more neatly
£551‘-0 1355 flu 1’§9o 19‘5I  19‘:  Ka
1961 an anon) .

H1111: what (1959) op:-ad a wall  in
than at Q. fig“ and Q. 13;}; to:  than
flaqabhmmua (1962 3) in-a um :13“. valve at Q.





142

In £133, Naqahlmah-sun (1903 5)
flouadtlutannhnlactonyoafiullyrivtmaluaadtnnalu
telultodinapaaminq andtiwttholP0"fl1li9
I98‘! pwnmanend in $103 film in M101. Vigegzalgqtony
0&0!!! ‘D dntiuttn l§mm1nq suction, altboua part-1&1 lpmlnlnq
was cbunbd in vililrnloctaoahofl and Mat-ml. animals. Matias

%nuu1u%mx~o mum by Rwahbualuanm  Bldarkar (1915) an

Q. %}i aaqubhuahaam and fdikhodklr (1915) 1a £
gig; and flwibhuahaaam mi I-onto (1973) in the fiaahwntat
maul @314 mgggg. fipavniaq raven» in tho anon
atullcc ma awoltniuoé hiawloglcally by cumming the gonad
1 - 2 day! after abltticm oi tho all-1911:.

In the paint iavcnttgatiom din“ nbnrvauona
inhuman apaminq ot_,1=';'%jfl;ggand£»fl,_§1flgat
regular intervals tor a ported at 72 mun {mm tho than of
ganglia usurpation. Bilateral ahnbralommy elicited 9:.-mm:
apnm1aqt0Q0nl01a§_-g}§i(?2%1nmn1¢auad88%1n
film:-ha) than the unilateral abi.utI-on (16 % in D8108 and I2 96

in Indus) and in g. @159, t-In  ma alone we tho
above. v£0e0n10¢t% too 1to1d0¢ opmmiag ass“-‘ma has on An

mm two: scale (Q. flflflgs Maura; -» autos 34 2%. twain
42 $6; uaflatanl ~ ad” 18 ii. fcmalna 16 $1 which was Q1-nut.

tea  Lntlnlhanoperatod “$3615; man: la
%1£a\Inr0\h1am6 -fl1I9Ili'QP9B¢l4l.II@flI
a; seal: Ilium Iowa: than the ronona to vao0:a1i¢ The
remit: won t-and at-atinloally ea-an: and uulattvu
nimiflcmllo at 8&1!“ an   kiln bsollght Int.
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‘Magnum’ apavniaq lnfl mortality was ablcflnd
in all tho invariants in the shim operand and  dlflltml
animals ~l1t.hmaq)| mo pumoataqoa wan low. mm lacmra
Iilwmibln for the awn mum mt. be Mmutiad. I-button
than in sufficient laws!-natal wldnnao ta ohm: that
bilatcnl  on rt;-.0 animals paw-and an GNU!"­
uholmiaq upmmim "mama. auaum vumxalcctony promos!
about 50 vi of tho mama» emainod with eombraloctcuy.
Rocpmza to  was aha ta flu 'baoJ:%' npmmmq
duo tn  teeters and; wanton; mid mt be tuna an
Insults 0!!  lilatzral. ablutina oi both “tubal. and
vllfiitl-1 ganglia mowed a ma greater spawning tuponn t.hn
unilateral ablation. ‘ma town“ mapnnénd mm than the ulna
C0 all @IIB%OIl1i-lo

Vimlral ganglia h-was hum mum in Ibiflifiblllfifl
or guard notabolim of Mvalwa anfi flat: Ilntutm lauds to
maoidnzabln Gunman of rate of £11t:auom¢ énplction oi
nutrinnt name. P01‘->1" town at admactor maul» dioturbanm
to atnamazc at manna and anma and poo: cnlaoioa of quota1» g. $3  5. (mm, use).
(BS9); an altar! by  find Mam (1973), £01196 that
atlas:  of vim“! ganglia. 5;. $5“ was
to pox-tom annual zuplmtiom  (1968) tound
in Q. gjagi that vualtal-06%-olq malts in mnltéltlbll
1:01.-can in may wuqm. and ma nu at mu: iiltnt-ton and
bout be-at an considerably ndumd.  at than
rations worn eormhontlfi in ether 0908300 by llnunflmdujllll
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and flint (1973) and flagabhuahanam and Bmaflu (1975).

Altlwudm observations warn not made on than apeclt-la liltahcltc

activities in the present study, it was an that in 1'-hi
vilattnlocteninnd animlsv romvnry was W01’ anfl alow ad tho
valve:  alwaya partially op-on an death at the animal
0: till the cad of thn IN5>O!$-I031; with hoavy muons I0¢IIt10a

in tho  1:00. Asa Ohntvod by iéattmjn (1972), ‘I’-I'D
Uvnauation of qmatoa is cortaialy distnrbld alt-or Vlifllril.
ganglicn ablation as nonaoquonm of tho dimmers intzamond
into the onential vcqntativa function: and tho gamut“, in
the ymamt can, mm %wu1at1ng “mm Ln tho mm: in
the axhalcmr. ntplwm

the remit: at the present away haw: further
contnmtd to cm: andoraumdiaq of uuxnoadmerian eontzol
of rupwe-duct1.oa in tho Indian on nnam1a_,  $1,“, and
£4» flflflg £100 the cattle: mark M Haqabmuhuwl at cl. (1975)
on tho gnu: in-10001. M It-Mad by Dayna (1976 3). 1*-ha study
at  in bivalvcl hut him h&wOrOfi blémn 0!
the dutlcul don with pr.-uncut mrqtcal pmmfiunn dlttua
dlstrihatiua oi mnmaucte-wry M11: and iqnoranon oi the
aemieal. natuzq oi the mumhomoau. M Luwzuvnment on
suntan p%¢a:c has bun lutzodnad musing the proaont
imnltlqatlon. 1: in menary to toner up mu led given by
and Human (1903) in ammo atudtu by Mopuna quits
and emu:  tedmniqlu to obtain mm
on the mic of  human“ in mo rqomducflon
oi maul.
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M ‘rho  mrmmw or  no ‘main oz
Indian an manna. null!-‘Ly tho bmwa mud. ii lflflg ma
‘I-h0qnlaIluo1;_.g§gj,fl;.  I
appmach M tho pmblca. ‘Rho major IQIGEI oi
lméy  \I@9h7l&91U Q1 at mpmaaauon linking up
tb0%1zcp&twcgc1oottbnm1a1.ow:lthtIu '
ecological  or tho aware).  Inch, htomnual.
aa6M.nomuaMa1 ebanqaanoeuudwim mitten. we
tin   in  with tho lw%th0
Ioaobanieawadiuoaqunznmmnloqyanaaonain
“puts at quarto phyai-claw have been Minn hm The marl­
mcmu nut duh with the xaflaeau at dlstnrcut zmamg
hula an qmohqnauio mi nuxnuoa. am tho what of
ganglia lhlatioa on waning.

2‘ 1-‘ho naturist: £0: tho imutioationa on £53 131“
int! aonachd £39! thi aaflrll mnlil blfll at \'1fl11njm?. mat
nxvmum mt! ca g. 11394,; rm nmm-. mat sauna. m
parted 0! ubanatloaa “Rudd inn  1981 to @102
1982.

3.1 Data on ifiyttatlrm lllill-‘lt!¢  filflilo
ummq. vhyilmlankinn P&ttoa lad til-flan.  hull
practice! florhoththcnhllyuua. ‘lfhoanlnlnngiaimn
£0:  1981 pitted IIIQ8 It Vtfllajan
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£0: bun lanai. -- “no:-aura 24.3 -- 29-PC.
sass - M40 p-pa. dtuolwd mm 1.04 - am n/1,
turbidity 100 - 540 nu an phytoplankton fifilomphyll 3)
2.1: - 2s.s1 awn’; at Elatlmt for yuan maul - wwcnmxe
2a.o~ - zsmc. salinity :s.4o - 4o.so pm. umxm mm
4.1: - 5.04 ml/1. mama; zoo - no ma an pnywpuumm
u:mowfl=:r11 5) 3.31 to 22.0 mm’.

4- £_g@}_@,flvas1n:up|:0¢act1nmauhr1ag
Flhlfltty tb $O9fiQbI: cad Ln Q’-hi  (V0qe\'-311170) phnlo
imam Ocwbar to January. Sn: dlttluuntlatlon and qmtoqemaln
In Fihtmlty and Mt-11¢ gulatoguntuia was mtleod in
mm aafi fiwtil. Pruqnndvo  m mama mum
man npamiaq in a nail put oi tin population
aomnmoauonrlyuflampoakmaaiaqtoohplaainmwn.
In  a nu. “Janey Of tho  ma mum
ranting phuo. tho um gamma £060: tmly nfluctad tho
twmmcun ayalo and the highest tum: of 2.17 wan obtained
la July 1982 at punk nutrition phua.

5. Egg,  abound an primary mil“ cyelc
tics July to floveuhor vim thomtal shalt population part!-cl­
plmlnq in 1'-hi prom“ and an eyule firing J
in vluidm annals at awn 60 all lnnqtb alum participated.
an cyan was emnphtqd in a men shorts: period! than la
2,. jggutth a qmuta: 409100 at syammalaation ta flu
population. spawning wok plus from QQMQOI tn lovlior with
apal:ia0ctom:1atnnp:1nn:yr0p%t1voc1u1Qnndvu
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obn:v0Q,£mnJannarytoI'1ardnd.thapoaIa1nM=|:ul:%Ln\@ht

G. hlathroly Ian: twtatvna.-as ytwailcd filing thy
min nmsudumavo sauna  an-in tho aem-rumduuttvo
fi°r1=W\£-mla¢M£- 1k19An- mmunwmm
tmpwal mocha app“: to be vppnad to that: amps:-ate
which apua in mg»: hlmnmna. 1%. tho
flmnkqmmmimofflflflflgta
@%l’flhirIlbutth009IIln1n91s.i-n0%ct0n:Idpa4rt1a1.

1. within the Mum:  variations ct annuity in
thn bpuu maul autumn, the smith pbuc 0! both
2,. fig and 3;.   M lmnz salinity count-5.0m
cad the mu--tup%:t1-N phat by highs: values. Individual
vwfiluln bf qiloiwqtnnll, maturation mu naming mpearod
to bu  by pmqnutvn‘ shaman in salinity.

I. A» quaint 00::-ulatlw was  botsnn mafia;
rainfall and  In 1. ‘NH! ennui:
in Fflnl-0:3 with natal ht pmwldd with proc.*lp$tat:I.on. The
hnaviclt rainfall in -Inna (480.9 nu) wok tho pawns: av:
In a punk ad Inmlusat-ad manning. In 1. Iflfllg
satin qlnuloqmala in July-Mmaut eoinaldnd with $0 X at the
tétll kill tlllifall during thian fllc math! Ind lpmm-1-I9
Gbmkpfiflid in Oi-8'1!  with %<:O¢ “M1111. 38111111»“mm its  endnlin-Mm
Iapqllrlfi so inflwnnu the fltfiormt pm-than 01 rnpzvhwtzlnm

I9.  1100 abound 0 blah dunno as cotnhuca
with availability at tam. In 2,. jm@- ounulnunnt oi
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QIIIIUQIIIIIM tn  in Ptltbflflfl by 1 Inn: pmioplmwn
pun (au%11 3 me: mm‘) and mu:-um: an pause by
a major pun (dlinluphyll 3 25.51 pg/-'2 in  In
E,» 13% fitoqmtnin  in July 111% 0 Oflfln
mm» an phywplankwn Mona iahlntophyll ; s.» qn-'2.
Hawaiian mu mculnniod with was-can in 1 mu»:
pmdaattoa an spamming %od in Eoptcmu-with apoak
Ghlatuphjil. g value at aa.:o q/:31. In em IPIQ1-OI; ¢ shot
summary peak oi chluzepmli. 3 M 8.82 my/la, in Januaryinolazqarnnlnals
(awn G0 m) mid! dam participated in this naming aqua
havohonnablatoeounzktbcitooaoanrggéntivud tmnflunlnor
punktndiarytatoaplvdlcflflbitortufltlyhifltlnudy
atiflnnd a Main: Quintin qmwfln than tin Andie: animals»

10. @1106 palluuoa at maul nun mo to eownut
hunk matting an maflmrha anottnten the npmacuvn
pfifilnt-1:1. 0£ 5;. mug. lhlnla at  nits Ill! all ml“
utflnntemnianapttoncndapaminqwupartlnl and:l.n%J.utc.
P00-cub uennuma an me iafiotamimto It-we at  mg;
la ma-dunlnpunm oz  slum La
math. hflIdfl£l¢lH@l0£ 1fl
to  dump at tho alts of "'3od9$a9" atheflllq thi
potoatlal oi thn land».
11. ‘ihontrucmtcotapunandtqqtslinlllrlnbath
the 090:1”. Bade: naming momma Human»; fin
oi 3. ggg  tau: d..tn.tnet puts. manly lflulill.
filmm ulfilc 91000 and tail. ‘flu Wm,  tin N11»
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munch '70 /um. the   33,‘l~8!¢l9pt%uufi
whntmmatn1uh1om:tMnn'1n1n£w0m|n££¢‘fl1,g;.
Ihcmtmawoanotlloivinaturihifinlatnfiukliafilbnago.
‘tbs 50 K spam viability Incl. was obtained appzwvllthly Qt
60m1a1n20.6 ppm 1hOIm1fl1n2'7¢19P‘§-a flhlflnlalalld
PP‘?-p31115il1n1n35¢3pp'tind1h4$l:.1nV1n3B¢7P9§a II
5;. flflflfl, S0 I6 mom viability Incl ma  at I0 aim
lhzfinla. 2l\15m1n., 2haadl6n1niatimeabovc-nontiunod
intuition. roapccttvely. ‘me 56 5 099 Viability Laval: in
fihl Ialialthl 20.6,, 27.1; 33.7., 35¢}! and 38.7 -ppt
8\89¢¢¥-ital}; lwpmadaatuly at ll H1-n. 2 h 30 Ii-II:
31130::-1.1:. Shlflminandlhiouinmdlhlflntniathi
¢nInM!£.jm§gganQ 15ml-mL4h¢ 43302111, Bhindlhlbnln
E,» !@fl,}- Proilnlaazy away on min prnurvatloa was
can’!-ad nut.

13. B19¢n$.¢a1 nan» on 3;. ‘flu; cad E. mm;
Qlwn-lad than the mapoaiti-an vnticd with flu men at
maturity Qnd 11:0 annually. The mitziint  0%!!!
in ditfozmt Hanna oi mo how. The protein was la-9011
tier“ in tin adphewt quilt. an-hnhydratna as meow in
tilt nnatlo and 11.9160 in the   The a%1at1on
at than eow%ta I100 Mm mum the non-:np%»ct1‘N IIGIIIB
cadalaommtooawuiaabuafimm. ‘rhcdlfl0ucauw'¢ nth:
pmvldlnq m tho miatnuuaun Ilubollim. no stand all lliit
It-tlinfi for . TM pmtota lcnl. in fit lllllflflt
Insult an coma:-auvnly hlqhqr aha in 1:110  Q1-all
and antic; the 11:46 uni up emnntlvaly iii ta
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nutlooitnnhfluntauanuu. butqlpoinnldvulunsmmumzasm. mama
as   acuw  count annually
tartan vtto11u%u.ln. ‘ma qlrwevn mm in mo ninth no
and as  mil!-@100 dnvnloplfl in ms mania.

13. Thcqondatmomaoclnvaaubuandwboot
¢1guo1.t@mhta in awn. 7-‘ho 0em:% at mu Irwin}:­
cumulus was eoaflnna. The 11pm nasty in the gonad oz
munlwuoi neutral llpuannamn.
watainad non at qlguagoa than other eaxbohydtah u om%tl.
trmsfict of gull: panama lmn dttflezmt hwy
to the wand nu aontlnnd by himomcnaatrg.  mu-lat:
amend in flu mun %oaun than um was 11006 and
at!-11006 fixing qaotugoauia. lath O61-POQ%1a: and "unlu­
ooaaocun  0013.: was wanna. in flu math.

14. a 45--day mmlzinmt an £. -he induct
qmatlmuaasll and maturation  thi Milt!-1
sauna Gard:  vim clad  gnu umzwmx
Inuit-0. Awwmmemaummuymm
tmnnam fitqtntl-vcqlondlaflucanflannqaaodtnaazfiur

fltzuant 101:1: at  (mango 6.6 -» 19.2 pg duemmll 5/
01.1.1111/Gag). flu 0 rattan of 4.8 - 9.6 3 filornphyll
on!-all/Gin ‘mo much remind tall maturity (non quad
1%3)%1n30dn1n. statistical knaouriadontmmowlu
mu ninth! uqniticmul as duinzut £00! tails in
9%!-aq zwnhotln activity. somatic  all GI-gutlvu
qlmfl Gnvnlopmac. an the “perinatal. abut: giving posit“:
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zcmnuauuadouttobomlao. Ieiailwozrdmaeoqnnia
my  am»: cu:-qy Innis than emu: uailn tho tnannnu
flu Malta at this saw:-imnt have practical Valli in
banding or mun: so: afivlmn
15¢ The nlurvaerdwzy mil; (Hat?) at Q single: £190
K911120110 have bum ohuthfi in tho urnbzai. and
ganglia at Q. §@ and £1.  flit F0601 ganglia Q0 not
nhmr praacneo at IN. Rm: atbtt-tit? “aqua ai mmmolouznton
uttvtty (HM) baa bun dncribufl in the cuubral ganglia.
cytodnmie-cl smdy  that the ammoceziflny nntartal
1|! midis and qlyaoltpopmutn in awn. The annual clung»
in the tazpmduetlru 011210 qndamal-ac with the daaagu in
naumsoantery 01:10. flu common an nimtlnr in  me
apuciu although than @111 cynic tartan in  in the
Maths oi tho yaw.

16. mptrtmcntal dvldonm has bean obtainod on filo I010
or musommuonm upum1nqo£g_.;m,|,g5uM§;_» flip
thmugh cstu-patina ot the ganglia ot the emtnl nnzvws
070%-G» ‘flu  Inn V027 aim!-la: for both tho spun:-tax.
Bilateral mnhtdoehmy  quaint  zupwou
thua the mxlatu-:11 ablation. nwwnaimtaly in tin ratio of
01¢ and than  onward n Ilimtly hiqiu: amount
min. van»:-uocumy mo 1101606 nrmmiaq muons but on Q
auimlounxucalcumqzuudwmabrdoctouy. infio
capcrtmata. a Oittl-‘ln  of " waning. pom»:
file tn Dim”; ¢flOItnfi1nthQmntm1I¢ hflfihh
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Mn In.  elicit“ mining Ilwanan   to
mi 'bnduqmufi' spawning in the ooauola.  martial zoopmaua
an ration: ganglion ablation tuatnantn won nntlattlllly
to  than ntmitlfimci. Meant! pmuu was awn:
and 010110: in tho v1ao:a1%1ad minim wan in the fittin­
Ioeteulndl Gill: imlteaung tun ml: of vlannl @111: in
%lI.‘n1 not-alauoliw. mortality RG08 Gill ‘W 6.1-fifimlflfi ‘llbihtntl

hm him fiafltt THO  at flats ltfldy hwt} pmvldlfl
caper!-mantel nldanc an the 2:010 of Illumlillrlf-Sum tn
1=Mwvm1nn¢¢£.lmmla¢=fl£- 11:831­
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MINI.  2.1. AID 8.3. Mm. 1976. Tho ambit at pal-Ilium

lathnatunglulnlotthobndununathala.%m min: an My
an - an ma. lcnla. ma‘.

11.6‘ 19$. Obnuvauou an the M0109; at 33¢;
Q5; l%.tt-1). 1. gg. 3. Kg, gs 168--186.

mam, :4. Mn $.31. an-nan. 1910. mi lumbar.» “mama
ma ameuoau wlpezpuntamonrtannnnln

flo  ‘$1-Ca  ml P0180
ALAGMDIAIII. K. 1966. IMAM: at 0% amuctu oi biology at

‘IR Idol-elm. Q3 gm aunt: an mu Iauaqpun
Cunt iathomltotlhmar. g._;.flg],,. Q.‘: $6-1!.

1%» Davin! ma oanuolld In-outing at
unlit! at Amnulhrc 1.@£. Ia:
1'. wbxfila QM Mama Vatulatljan his.) Eggin %@nn am
PP: 19‘.:°:o

mmmnu. ac. Am ms. azmamm. 191$. manual aquarium
50:90:21 alum. gym 1. um... flu 281-285.

Anmuamu, Koo a. maalmla-la. ms. . A.
am A%.?c.c. vmoa. 1901. tamed  at tho
nun-4 purl oyoton. fig fig {@014} . y

:7-:9 lam 190:.
If-$1.14»
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mm, r..:. 1955. mount; oi   in uamnman anthem  would at
(B§11 a mm an .8 1&6“!¢. 1989.mtm - mm» W 19%

AISELL, Away"; F03-Q  $3" K030 v
on tho husi-dull elm. @g,m%flg1n l:£t1&
watctl. 11‘ Hanna! cycle in audit!-ea 0&6
%oa-1-tloa. i. $31. $1.. 1: I8-#I!¢

wan-L. am. Am Lt. Luann. 1961.  ca mo Email
clan. 11; £flp in lritldl Int-0:0. 111.
mm»: ohauvatloaa on the neuronal
qua ma on mania. 1. mg}. Q1," ‘a 43$-43$.

Alllbb. Am. JIIB is. tkflhl.-LEI. 1961‘.  m 11$
gdaflusta. -» 1. 8Qemna1 qmvth ma
bind cynic. 1. §. 3;. 519),. $1» p 230-335

Mtimmlssil. L..a. 1963.  phuullna 1: the nabs:

B mlw Em Al‘ 1"‘-31*‘MW» 19”‘ ilflfliln
m .  I6¢A98h~AWlA-IlP¢I'u

ummw, nan. 1977. fin flu  at gum and
flflu (L1?) in  lanai. gflfgg. “flu
g=4¢ :44-:41.

urmma, am. amt.  1580. Plateau:
m.o1eqyo:umb%mau1.£g@1flfl5,hfllhuc
menus. mu'unua1nn¢.n.ggg;gg1,.||,;£.mn|l.M»- I-0­

at-Pifltflfiai, m.x., '1'. vmmwcnam main, I5. 000% all: am. tmms.
1180; Gtlturo of btmm maul at Vlfitnjlh. &
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DANE. 5.1». 19“. Pnlaq an   In
"'9' 1* .MH~ ‘fin  ‘3-3"'533¢

_,,_,________,____ 190$. emwlh and the “lay Q! atnorpholio at
U20 turn at  $11; £11.)-*g% it In-47.

_,,,________,___ 1975. Rlpmdnctlon at him!“ milflnn mitt
III!-z'4:vmUnt01 final. lac F.4. Vawflqzg tad.)91 §%l$- "M'­
ef fionih fitamlina 9:130, Colwrhia pp. 259~27’l.

WI-1~ 1*" ~-  mumlmm
gflgigg. Iahrmational Biological Pwqti» 16¢
@3690 Univ. Frau, Mama and Mu fast. pp. 506.

1976 b. Aspect» of  in hivalvu
aoilauea. Im as. H1103 (odd  {fig}.W1» 1' Ea»
Pa». In York, pp. 431-“I.

Banll. 0.1.. Mm ma. zmmwn. 1910. anon physiological
@nt0¢%00 oz heaping   in the1¢wrw>rr- rill.»-' 22'
I-it-552.

3,1“, If-.a. euaw Mm J. wmwus. 1975. noun “hats
einranlathcamltnnntluowacnfllawnaol
mlmmm <1-¢-I 9.- m- Rim»   ti‘
as-as.

BAYIIB, 8.1"; A, NIKE» 9.5. GAIBUII» 9.fl¢ LIVIIfiM‘U$lo

ma. I-Cm! mm ml.  19“. 613% nltllllttlrmI81  Mfili-l..@l.1l"'~3 Rh IE1­
35., ‘-0 68-10$.

‘scrum. 1.. 195:. 210109» dc gmmmm mm Hm­
(floupodm B:-amgwuroi - Q11. %¢  flu
as 340-@369.
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ln.mm0¢ R. 1001.  prunsvetien at
aqua auuqpmn in samuw taunt {mg gi.@i,J.» 3:: w-m­
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(M011. Divan). mg. 3.3. mg. @.*m. 33.
fin @139 £3 1.55-156»

O
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391., 3;: 211--ass.
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i; ma mo mo !o£o; ai
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wt. ml. 1983. Pun:-upnulnt at 1:-tn mun at  Quill
army?! mlculafluflltfiomlncyllnt

fig 33-» is 119-144,­
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mm.» ma.» mm; was-1» 32' 511-"!­
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imam $138111» M» H W‘ '""""°~
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hlawloqlnal tawmiwun for jg fig  oi
nnmnnfinatnoqutcnoi taoaelcaalcfilrqlnnln.1-  mi.»-r JW
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