












































































































































































































































































































































































a; Galtsoff,1930, 1932 LosAnoff and 1950). 

low 'Surf w .. ter t.mper.J.tur. recorded from November 
0 0 

1990 (27.6 C) to Oecember 1990 (26.2 C) &nd November 1991 
0 0 

(27.4 C) to December 1991 (26.2 C) coincide. with the period of 

active g.J.mete developm.nt and ripening in tt. glabratum. During 

the period of peak spawning, the temperature which triggers 
o 0 

lies between 27.6 C (February) and 28.2 C (March) in 
o 0 

1990 and 26.1 C (February) and C (March) in 1991. The 

t.mperature in the preceding month of i. ob3erved to be 
o 0 

C in January 1990 and 25.5 C in January 1991. This clearly 

that a slight fall in the temperature during November 

and Dec.mb.r initiates gamete development and ripening of gonad 

in glAbrAtum. A incre.se in the temperAture during 

February M.rch induces the clam to spawn and this activity 

upto July. The observations of Nayar Rao (1967) 

and Victor And SubrAmoniam (1987), show that in cune .. tus 

sp .. wning t .. kes place when the temper.J.ture is on the ascent. 

Therefore, the temperature Appears to be an important factor 

However, and Talikhedkar (1977) are of the opinion 

that temperature may not influence the of this clAm in 

the west coast. 
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Another important variation in the ~.&, und@r the 

influence of monsoon rain~, is the salinity_ In the presen t 

investigation the low surf water salinity recorded at the Pandian 

island area during October-December coincide~ with the period of 

active gonad development and ripening in~. glabratum and a 

sudden in the salinity during February and March 

trigger~ the cl~m to spawn which continues till July. Thus in ~ • 

glabratum active gametogenesis takes place in both wexes when 

the temperature and salinity are low and spawning occurs when the 

temperature and salinity are high. 

cycle , 

of the 

As the clams show a distinc t but eKtended reproductive 

month-wise observation. in the Change. of the conditions 

gonads of both .exew at hi~tological and biochemical 

levels are made in order to follow the preci.. tr&nsition 

occurring in the g&metogenic cycle_ 

Gametogenic cycle of ~. 91abratu~ start. precis.ly in 

the month of November and mature oocyt.s are ready for spawning 

in December-January_ The oocyt •• that remained after the fir.t 

~p~wning ~re .lightly small.r than that of the first batch of 

oocyte9 releaw.d indicating that there may b. slight qualit&tive 

differences in the different batche. of oocyte. during the 

extended period of spawning_ 

investigation on the ovary and the extra 

ovarian organw, which are considered to be in 
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contributing to yolk precur.or., has been made in .everal ~arin8 

invertebrates 

relationship between these somatic organ~ •• well •• the maturing 

gonad differs gre~tly a~ong different phyl~. In invertebrat •• , 

which lay lArge number of yolky egg~ (e.g. Decapod Cru.tac.~), 

the fluctuations of organic components in the organs contributing 

the yolk precursors, are more sharp during ovarian maturity. 

Furthermore, the •••• onally reproducing m.rine invertebrate., 

such a5 those found in the temperate and polar regions, also 

accumulate a large amount of organic substrates long before the 

onset of gametogene5is (Giese and Pearse, 1974). 

Previou9 biochemical workers on molluscan reproduction 

have, however, failed to reveal .uch a definite relation.hip with 

gonad m~turation (de Jong-Brink et ~., 1983). Thi. may be due to 

difficulties in the isolation of the tissue. for biocMemical 

analy.i. ~ithout much contamination from the adjoining organ •• 

Nev.rtheless, early studies have indicated sea.onal fluctuations 

in the nutrients of the somatic organs such a. hepatopancrea., 

mantle and adductor muscl •• during gametogenic cycle. 

In the pre.ent study, biochemical estimation on the 

ovary, testi$, hepatopancrea. and foot muscle have b •• n ~ad. in 

relation to seasonal chang.s in the gonadal activity as well &w 

the different .tages of the maturation of the gonad. Preli~inary 

.tudie9 have al.o been carried out on the •• a.onal ch&ng •• in the 
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water content of the whole body tissues and their changes in the 

organic composition. Calorific content of the indiyidu~l body 

components have been determined in order to see change5, if any, 

in the energetics of the clams during se.sons of intense 

reproduction, 

recrudescence. 

reproductive qui •• cence a. well 

These stUdies show the i~port~nt 

gonadal 

of 

involvement of different organ ~ystem. in the reproductive 

All the biochemical components of the ovary and testis 

show a linear increase during gonad maturation; thereafter, the 

contents decline precipitously during the ~pawning and post 

spawning period indicating that the accumUlation of the organic 

substances i. only associated with the gamete ~atur&tion~ With 

reference to the individual bioch.~ical composition, protein, in 

general, is more in the male gonad. Thi~ may b. due to the 

synthesis of large quantity of nucleoproteins needed during 

(Thompwon, 1977 and Shafee, 1981). On the other 

lipid and the carbohydrate have a relatively greater 

accumulation in the ovary . The carbohydrate content is high 

during the initial phase of oogenesis but decline. in the later 

stages. This may be due to either the relative increa •• of other 

substanc •• such &9 lipid and protein during the intense period of 

v itellogene5is or the carbohydrate might be consumed as energy 

needed in the yolk protein synthe.i~ that occurs in the later 
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carbohydrate lev@l i~ very high in the immatur~ animal and falls 

precipitously &§ gamete maturation advances (Salwtoff, 1964). 

E ••• ntially, lipid forms the major organic component of 

the oocytes of tt. glabratuM This has also been reported to be 

true for other molluscs (Gi ••• , 1909, Ansell, 1974, Sa.try, 1979; 

Shafee, 1981t Victor and Subramoniam, 1987). Conver •• ly, the 

lipid content of the male t •• ti. i. con~iderably low, although 

the hepatopancreas and foot muscle of the male clams have 

considerably high level of lipid •• 

Although the organiC components of the ovary and testis 

increase during maturation, the analysis of hepatop&ncreas and 

foot muscle in the corre.ponding stages has shown & definite 

flucutation only in lipid~ correlated to oocyte maturation. The 

decline in the lipid l~yel of hepatopancr.a. and foot muwcle in 

the later stages of oogenesis corr •• ponds to its accu~ulatiDn and 

storage •• neutral lipid in the ovary. Possibly, the stored 
• 

neutral lipid in the two organs may b. translocated to the ovary 

after undergoing hydrolysis to form the transportable form of 

simpler lipid units. Such lipid tran~PQrt from the storag_ 

ti~su.. to the gonad has been reported in ~llu.c. (Gi... and 

Pearse, 1974). Carbohydrate. being a minor component in ovary and 

te~tiB, th.ir fluctuation in the hepatopancre.s and foot muscle 

is also not correlated with gonad maturation. 
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The marine lamellibranch molluscs have an indirect 

development in th~t they pass through a planktotrophic larval 

ph&se in their e&rly development. In Mesodesma glabratum, like 

the other wedge clam Don&x cuneatus, in 24 hours, the fertilized 

eggs develop into planktotrophic veliger larv&e, namely, the 

straight-hinge larvae, which ~tart f.eding on phytoplankton 

almost immediately after hatching (Frenkiel and Moueza, 1980 ) . 

Therefore, & l&rge &ccumul&tion of yolk materi&lw is not needed 

for their abbreviated embryonic development . Inst.ad of that, 

they produce l&rge number. of eggs &nd spawn intermittently in 

order to compensate the heavy lose which may be incurred between 

the issuance of gametas and fertilization. This strategy in 

reproduction (r- K strategy mod.l -Jablonski and Lutz, 1983) is 

not uncommon among the marine benthic invertebrat.s (Thorson, 

1950; Jablonski and Lutz,1983) . 
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SUMMARY 



'. 

SUMMARY 

1. inhab i t ing the 

intertidal zone of the Pandlan isl.nd adjoining Tutlcorin 

are distributed within the mid-intertidal zan.. It is 

non-migratory in n&tur •• The young ones are found to occur 

in a ~lightly highRr level in the midwat.r mark. 

2. The mean beach slope range. from 2.0cm/m to 4.0 cm/m. The 

sand particles are predominantly of Imm and abov. in ~ize. 

The median p.rticle diameter varied from 0.70 to ~O.O mm. 

The sand organic carbon varied between 360 to 750 ug. 

3. The pattern of oscillation of the surf and interstitial 

water temperature is bimodal with 2 peaks in the month of 

April May and October and 2 depre •• ions in the month of 

August and December - January. The ~&linity is monocyclic 

in its annual variation with on~ peak during south-west 

monsoon (May-Augu~t) and one depression during north-east 

monsoon (October-January). 

4. The allometric relation.hip~ between differ.nt mcrphologi-

CAl parameters Are found out. 

5. The gonad in the Active reproductive phase (Stage I) is 

small inconspicuous and colourless. In the ripe stage 

(St.ge II), th. gonad is ere.my in colour and is full and 

plumpy, In thR post-spawned phase (St.ge III), the gonad 
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i . flabby and loose and grey in colour. In th~ spent 

phase (Stage IV), 

transluc@nt. Relict oocytes and phagocytes are pres.nt in 

the follicle. In the indeterminable phase (Stage V), the 

gonad is completely collapsed and the sex Can not be 

differentiated 

6. The clam, ~. glabratum ha~ a distinct annual reproducti ve 

cycle. The gametogenic cycle is at its peak in November-

December (mon.oon). Spawning commence~ in February and is 

e xtended upto July. After spawning. the n~ x t gametogenic 

activity is initiated after a discrete period of about 3 

months. 

7 . The variations in temperature and salinity have & direct 

on the spawning of ~. 9l&bratu~. Active 

gametogenesis take. place in the month of November when 

the temperature and §alinity are low and .pawning occur~ 

in the month of February 

salinity are high. 

March when the temperature and 

8. A close relat i onship has been observed between the wet and 

dry weight of the ti~sue and the reproductive cycle of the 

clam. During active gametogenesis, when the gonad is full, 

the value of wet and dry flesh weight is high. 

§pawning of clams result. in t he corresponding decrease in 

the flesh we i ght also. 
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9. Biochemic~l constituent. ~uch as protein, carbohydrate, 

lipid and ash in th~ gonad, hepatopancreas and foot muscle 

in relation to the seasonal change in the gonadal activity 

of the male and female clam. show a linear increawe during 

gonad maturation and a wharp decline during .pawning and 

post-spawning periods. This indicate that the.. organic 

sub.tances are accumulated for utilization in the gamete 

maturation. 

10. 

11. 

12. 

The higher protein content in the male gonad may be 

&~sociated with the synthesis of nucleoprotein in the 

maturing testis. The carbohydrate is high during the 

initial phase of oogenasi~ but decreas.s in later stages. 

The fluctuation of this substance in the hep.topancre •• 

and foot muscle is not related to gonad maturation. 

The ovary contains almost double the quantity of lipid" 

than the testis, reflecting the importance of lipid a. an 

energy source in the eggs . The significant increase in the 

lipid content in the ovary is &~sociated with the period 

of vitellogenesis. 

The calorific values is high in the ripe clams (Stage 

II) and low in the spent (Stage IV) one.. The gonad, 

hep&topancre&~ and foot muscle of female clam§ have more 

calorific value than that of the males. 
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