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ABSTRACT 

The present study deals with the diel variations of larval forms in the surface and bottom waters 
at two stations in the Coleroon Estuarine Complex situated at Lat. 11°21' N ; Long. 79° 09' E. The 
data were obtained for 36 brs of sampling made at 6 hours imervals. Both surface and bottom water 
samples were analysed for dissolved oxygen, salinity, pH, alkalinity and nutriems. 

The number of larvae ranged between 956 organisms/m» (1745 hrs at low tide) and 
2592 organisms/m» (2345 hrs at high tide) in the surface water and between 914 organisms/m» (1745 
hrs at low tide) and 3542 organisms/m» (2345 hrs at high tide) in the bottom at Station I. .At Station 
n it ranged from 1052 organisms/m» (1815 hrs at low tide) to 3492 organisms/m'(0015 hrs at high tide) 
in'the surface water and from 977 organisms/m' (1800 hrs at low tide) to 5058 prganisms/m» (0015 
hrs at high tide) in the bottom water. 

The larval forms collected belonged to prawn, polychaete, fish, crab, copepod, cirripede, lamelli-
branchs and gastropods. The percemage composition of pravm larvae was found to be high both 
in surface (418/during high tide, 1215 hrs at Station II) and bottom (67.2/during low tide, 0615 hrs 
at Station II) waters. Further, the density of the larvae was high at midnight (2345 hrs) and low during 
evening hours (1745 and 1815 hrs). Between stations, Station II was found to have a large number 
of larval forms than Station I. Dissolved nutrients were also found to be more at Station II when 
compared to Station I. It was inferred that larval recruitment in Coleroon Estuary occurs mainly due 
to the influx of Pitchavaram mangrove waters at low tide and coastal water at hightide, during night. 

The variations in the environmental parameters in relation to the densitites of larval forms at the 
two stations were analysed statistically and discussed. 

INTRODUCTION variations in occurrence of penaeid larvae in 
estuarine and nearshore waters of Goa on the 

INFORMATIONS on the meroplanktonic com- ^g^j coast, the present paper deals with the 
ponent of the estuarine and nearshore biotopes ĵĵ j variations and relative abundance of larvae 
are very essential for aquaculture practices, ^f Coieroon estuarine complex on the east 
Seasonal variation and relative abundance of ^^^^^ ^jtl, ^ y\Q^ to assess the larval 
invertebrate larvae of Vellar Estuary and near- resources. 
shore waters of Porto Novo was studied by . ,. , , . . 
Srikrishnadhas et al. (1975). While Goswami The author wishes to express his sincere 
and Georse (1978) have studied the diel thanks to MAB Committee of the Department 
ana ueorgc y.iyio, ^^ Environment, Government of India, New 

• Presemed at the ' Symposium on Tropical Marine Delhi for financial support. Thanks ate 
Living Resources' held by the Marine Biological ^ug to the authorities of Annamalai University 
^ i a t i o n of India at Cochm from January 12-16. f̂ , f^^jjities provided. 
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MATERIALS AND METHODS 

Two stations were fixed for the present study 
in Coleroon Estuary (Lat. l l ° 2 r N ; Long 
79»49'E). Station I was fixed in the mouth 
of the Coleroon Estuary to study the influence 
of neritic waters on the density of larval 
abundance and Station H was fixed at a 
place where the main canal from Pichavaram 
admixes with Coleroon Estuary ,and 4 km 
away from Station I (Fig. 1). The depth of 

buoy was attached to the top of the plankton 
net ring and an iron weight was hung from the 
bottom end for planktonic larval sampling. 
The question of admixture of surface plankton 
with the bottom plankton at the time of samp­
ling was avoided to the maximum extent by 
taking out the net from the bottom quickly. 
Plankton samples were preserved in 5% neutral 
formalin and the quantitative analysis of the 
larval population was made. Larvae of prawn 

j j ^ 

(LI 'U'"»«iM' IJl»fj 

Fio. 1. The Coleroon estuarino complex in the southeast coast of India. 

the stations I and II during high tide was 
4.9 m and 5.4 m repsectively. Surface and 
bottom water samples were collected with a 
clean plastic bucket and Mayer's water sampler 
respectively. The surface plankton samples 
were collected by towing the plankton net 
with a mesh size of 158 /x (No. 10) bolting silk, 
The usual closing tow net could not be operated 
due to the shallow nature of the estuary. A 

were identified by using the key for larval 
characters given by Mohamed et al. (1968). 
The fish eggs and larvae were identified upto 
generic level and the polychaete larvae upto 
family level. The water samples from both 
surface and bottom were analysed for dissolved 
oxygen, salinity, pH and nutrients using th<s 
methods described by Strickland and Parsons 
(1972). 
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RESULTS AND DISCUSSION 

Environmental parameters 
The fluctuations in temperature, salinity, 

dissolved oxygen, pH, nitrite, nitrate, reactive 
silicate, inorganic phosphate and total phos­
phorus observed for 36 hours are given in 
Figs. 2-5. 

The total number of larvae recorded in sta­
tions I & II were 26,417 /m? and 34,242/m» 
respectively. Of the total number of larvae 
recorded for Station I, 19,116 /m' were col­
lected during high tide and 7,301 /m' during 
low tide. The increase in larval numbers 
during high tide were observed for stations I 
and II. This observation is in confirmity 
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The fluctuations in surface and bottom temperture, salinity, dissolved oxygen and pH 
at Station I. 

Quantitative study 

The.number of larvae collected at Station I 
was varying from 956/m* to 2592 /m« in surface 
water and it ranged from 914 /m' to 3542 /m» 
in bottom water (Fig. 8). 

At Station II, the larval numbers varied 
b'itween 1052 /m» and 3492 /m' and from 
977 /m' to 5058 /m» for surface and bottom 
waters (Fig. 9) respectively. 

with the findings of Jegadeesan (1986) from 
Coleroon Estuary, tikewise Gajbhiye er al. 
(1983) observed that the tidal fldw seems to 
influence the larval ingression of decapods in 
to Mandovi and Ziiari Estuatries with peak 
during high tide. Goswami' and George 
(1978) also had reported about the maximum 
ingression of the larvae took place at high tide 
and during premonsoon months in Goa waters. 
Srikrishnadhas and RamamaoctHi (1982) had 
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observed such increase in pMychaete larvae 974 /m^ in surface water, whereas in bottom 
daring high tide in Vellar Estuary. water it varied from 107 /m* to 2,093 /m' 

at Station I. 
Tne larvae were grouped mto prawn, crab 

larvae, polychaete larvae, fish eggs, fish larvae, xhe Station II showed a maximum of 1,344 /m^ 
bivalve veliger larvae, gastropod veliger larvae, and a minimum of 253 /m« in surface water. 
copepod nauplii, cirripede larvae and ' other in bottom water it varied between 148 /m^ 
larvae'. The group ' other larvae' includes and 3,398 /m^. 
coelenterates and alima larvae which occur in 
less numbers (Fig. 6 and 7) The prawn larvae collected for this study 
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Flo. 3. The fluctuations in surface and bottom nitrite, nitrate, silicate, inorganic phosphate 
and total phosphorus at Station I. 

Prawn larvae include protozoea, mysis and post larval stages. 
The prawn larvae were found to be in abun- Only the post larval stages were identified upto 

dant when compared to other laryal groups species level. Larvaeof seven species of prawn 
and their numbers ranged from 241 /m' to , were-recorded'in stations I and II. v/zFe/we«J 
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indicus, P. monodon, P. semisulcalus, P. 
merguiensis, Metapemeus monoceros, M. 
dobsoni and M. hrevicornis. The total number 
of prawn larvae recorded varied between 
9,883/m8 (Station I) and 13,970/m» (Station II) 
in this study. 

A large number of prawn larvae was 
observed during midnight collections and 
small numbers were noticed in evening hours. 

At Station II, the maximum and minimum 
numbers observed were 87/m8 and 334/m» 
in surface water and 95/m» and 293/m3 in 
bottom water respectively. 

Like prawn larvae, the crab larvae were also 
found to be abundant in midnight collections 
and low numbers were observed in the evening. 
The fluctuations of crab larvae were found to 
be associated with the flood and ebb tides and 
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Also the bottom water collections showed a 
high number of prawn larvae than that of the 
surface water. The high numbers of prawn 
larvae were found to be associated with high 
tides. 

Crab larvae 

At Station I, the crab larvae varied between 
56/m8 and 121/m» in surface water and it 
ranged from 6 9 ^ " to 152/m8 in bottom water, 

it is in afllrmity with the views of Cronin and 
Forward (1979) who made similar observations. 

Decapod larvae varied from 44% (Station I) 
to 48.17% (station 11). Prawn larvae were 
the abundant forms among decapods contri­
buting 37.4% and 40.8% in both sta.ions 
I & I I . 

Madhupratap et al (1981) reported that in 
Andaman Sea, the decapod larvae and adults 
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contributed to 2.5% of the total zooplankton 
counts with maximum density of 540/100 m«. 
Goswami (1985) reported that decapod larvae 
contributed to 8.04% in the coastal waters 
from Vengurla to Malpe of the west coast of 
India. 

h 

i 

Fio. 5. 

NITRITE 

NITRATE 

" SILICATE 

H i t M t f MIS 0(15 121> 
H U H L H 

1111 gtis 
L H 

Bolychaete larvae 

At Station I, the polychaete larvae were 
found to vary between 35/m^ and 243/m* and 
from 42/m' to 218/m8 in surface and bottom 
waters respectively 
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The fluctuations in surface and bottom nitrite, nitrate, silicate, inorganic phosphate 
and total phosphorus at Station II. 

Gajbhiye et al. (1984) reported that decapods 
contributed from 0.28% to 7.28% of the total 
population off Versova, Bombay and the per 
centage composition varied from 0.74%— 
61.15% of the total zooplankton in Malad 
Creek, Bombay. 

At Station II, the larvae varied from 48/m* 
to 195/m8 and between 20/m3 and 265/m8 in 
both surface and bottom waters respectively. 

The polychaete larvae were found to be more 
in numbers (2,081) at Station I than at 
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Station 11 (1,718). At Station I, the polychaete The polychaete larvae contributed to 7.9% 
larvae collected from surface and bsttom water and 5% of the total larval collections made at 
accounted for 45.99% and 54.01% of the total Stations I and II. In general an increasing 
polychaete larvae collected. At Station II, trend in polychaete larval numbers were 
the surface and bottom water polychaete larvae observed during high tide, as noticed by 
collected. At Station II, the surface and Srikrishnadhas and Ramamoorthi (1982) from 
bottom water polychaete larvae accounted for Vellar Estuary. The percentage composition 
44.5% and 55.5% respectively. of the polychaete larvae observed in the present 
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Study was comparatively less than those of 
Srikrishnadhas and Ramamoorthi (1982) whe 
reported an average of 14.29% to 53.84% in 
Vellar Estuary. They also further reported an 
increase in numbers of polychaete larvae 
during night which is in conflrmity with the 
observations made in the present study. 

Fish eggs and larvae 
At Station I, the number of fi?h eggs varied 

between lO/m^ and 43, m^ and from 12/m^ 
to 62/m* in surface and bottom waters respec­
tively. The number of fish larvae recorded in 
surface water was ranging from 7/m* to 28/m^ 
and in bottom water it varied between 8/m* 
and 29/m». 

that of the surface water, Iwhich is in concor­
dance with the observation made by Franz 
(1910) and Remott (1921). The midnight and 
early morning collections showed high numbers 
of fish eggs and larvae. 

The percentage composition of eggs varied 
from 0.95% (Station II) to 1.6% (Station I) 
and larvae from 0.54% (Station II) to 0.9% 
(Station I). 

The numbei of fish eggs and larvae was 
found to be more at Station I than at Station 
II, since, the latter is located in the upstream. 
This may be due to the entry of large mass of 
saline waters from the sea into the estuary 
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At Station II, the surface water fish eggs 
were ranging between 7/m* and 25/m» and it 
raiUged ttom 5/m» to 57/m' in bottom waters. 
The fish larvae recorded were ranging between 
7/m8 and 24/m» and from 4/m' to 21/m» in 
surface and bottom water respectively. 

The bottom water was found to have the 
fish eggs of advanced developing stages than 

causing ingression of eggs and larvae during 
high tide. Similar trend was observed by 
Thangaraja (1982). Earlier observations of 
Krishnamurthy and Prince Jeyaseelan (1981) 
reported that the water from Pichavaram 
mangroves which receeds into Coleroon 
Estuary during low tide would not bring many 
fish eggs and -larvae as the Pichavaram 
mangrove water itself had very low number of 
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fish eggs and larvae. Thus the lowest numbers 
of fish eggs and larvae observed at Station II 
may be attributed to the above reasons. 

Gajbhiye et al. (1982) reported that in 
Versova, the fish eggs and larvae varied from 
0.003% to 2.36% of the total plankton. 
Gajbhiye e/ al. (1984) made observations in 
variations of fish eggs from 0.01-2.61% and 
of fish larvae 0.003-0.43% in Malad Creek, 

larvae varied from lAljta? to 626/m3 and bet­
ween 186/m' and 527/m' in surface and bottom 
waters respectively. 

At Station II, the bivalve larvae accounted 
for 17.46% of the total larvae collected and 
ranked second to the prawn larvae. The 
larvae in surface water varied between 238/m8 
and 682/m8 and at bottom it ranged from 
253/m'' to 589/m8. 
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Bombay. Gajbhiye et al. (1984) had also 
reported that percentage composition was 
raised from 0.02 to 0.74% for eggs and larvae 
respectively. 

Bivalve larvae 
The bivalve larvae accounted for 19.3% of 

the total larvae collected and ranked next to 
the prawn larvae at Station I. The number of 

Gastropod larvae 

The larvae in surface water ranged firom 
108/m«-to 208/m8 and it varied between 110/m» 
and 292/m8 for bottom at Station 1. 

At Station II, the number of larvae ranged 
from 127;m» to 407/m« and between 143/m' 
and 435/m' in both surface aftd bottom waters 
respectively. 
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The bivalve and gastropod vellger'larvae 
were foiud to be abundant during midnight 
and high tide collections like other larvae. 
The trend similar to this was observed by 
Gajbhiye et al. (1984). The bivalve and 
gastropod veliger larvae together formed 
28.1 % and 27.96% of the total larvae collected 
at stations I and II. 

Copepod larvae 

Copepod nauplii were found to be more at 
Station II (4,205) than at Station I (3,025). 
At Station I, the numbers varied from 167 to 
356/m« and between 135/m» and 297/m« in 
surface and bottom waters respectively. The 
Station II showed variations from 185 to 408/m« 
and between 179 and 589/m* in both surface 
and bottom waters respectively. The midnight 
collections showed an increase in numbers of 
copepod nauplii and it formed 11.5% and 
12.28% of the total larval collections at stations 
I and II. 

Cirripede larvae 

At Station I, it varied between 74 and 133/m* 
and it ranged from 62 to l72/m* in surface 
and bottom waters respectively. 

At Station II, the larval numbers ranged 
from 81 to 168/m» and between 72 and 216/m« 
in surface and bottom waters respectively. 

Station II showed a higher number (1,571) 
than that of Station I (1,418). Like the other 
larvae it was also abundant in midnight 
collections. 

Other larvae 

This group formed about 0.8% and 0.46% 
of the total larval collections comprised of 
mainly the alima larvae and sphenopus larvae 

and appeared in more numbers during the 
night times. Gajbhiye et al (1984) reported 
that 0.33% was ' other group ' larvae of the 
total zooplankton off Versova (Bombay). 
The present study showed a higher value than 
the observations made by Gajbhiye et al. 
(1984). 

From the present study, it is seen that the 
prawn larvae were abundant at Station II in 
the mid reaches of the Coleroon Estuary. 

The Station I which is closer to the mouth 
showed large number of protozoeal and mysis 
stages of prawns than in Station II, where 
postlarvae were in high numbers. Crab larvae 
were also remarkably high in numbers at 
Station II in the mid reaches of the estuary, 
than at Station I. The high density of prawn 
larvae and crab larvae recorded at Station II 
may be attributed to the influx of nutrient 
rich water from Pitchavaram mangroves during 
low tide. 

The polychaete larvae, lish eggs and fish 
larvae were more at the mouth of the estuary 
than in the mid reaches. 

It is suggested from the present observation 
that time of collection for prawn larvae, fish 
eggs and fish larvae, should be between mid­
night and before dusk, that too during high 
tide. 

The Coleroon Estuary—the une3q)loited 
virgin estuary has had rich seed potential 
resources which could be used for aquaculture 
practices in this region. , 

The river side flood bank of this estuary 
could be taken up for fish and prawn farming 
by the fisher folk around this region. 



286 ~K, AYYAKKANKU-

REFERENCES 

CRONIN, J. W. AND R. B. FORWARD JR. 1979. 
Tidal, vertical migration. An endogenous rhythm in 
estuarine crab larvae. Science, 205: 1020-1022. 

FRANZ, V. 1910. Die epiproduktion der schoUe 
(Pleuronectes platessa L.). Wiss Meeresunters, Helgo­
land, N.F., 9 :59-141. 

GAJBHIYE, S. N . , L . KRISHNAKUMARI AND B. N. 
DESAI 1983. Effect of tide on Variability of zooplank­
ton. Indian J. mar. Sci., 12 :160-165. 

— , VUAYALAKSHMI R . NAIR AND B . N . DESAI 
1982. Diurnal variation of zooplankton off Versova 
(Bombay). Mahasagar. Bull. natn. Inst. Oceanogr., 
17 (4) : 203-210. 

^ AND 1984. Diurnal 
variation of zooplankton in Versova creek. Indian J. 
mar. Set, 13 :75-79. 

GosWAMi, S. C. 1985. Secondary production and 
zooplankton abundance in the coastal waters from 
Vengurla to Malpe, West Coast of India. Ibid., 14 
(2) : 85-92. 

AND M. J. GEOROE 1978. Diel variation 
in the occurrence of penaeid larvae in estuarine and 
neamshore waters of Goa. Ibid., 7 (1) : 33-38. 

JEOADEESAN, P. 1986. Studies on environmental 
inventory of the marine zone of Coleroon Estuary and 
inshore waters of Pazhayaru, Southeast Coast of India. 
Ph. D. Thesis, Annamalai University, 277 pp. 

KRISHNAMURTHY, K . AND M . J. PRINCE JEYASEELAN 
1981. The early life history of fishes from Pitchavaram 
ecosystem of India. Papp. P-VReun. Cons. int. Explor. 
Mec, 178 :416-423. 

MADHUPRATAP, M . , C . T . ACHUTHANKUTTY, 
S. R . SREEKUMARAN NAIR AND VUAYALAKSHMI R . NAIR 
1981. Zooplankton abundance of the Andaman Sea. 
Indian J. mar. Sci., 10 (3) : 258-261. 

MOHAMED, K . H . , P . V. RAO AND M . J. GEORGE 
1968. FAO fish. Rep., 57 (2) :487.. 

REMOTTI, E , 1921. Variation di peso specific 
nelle. uora gallegian ti del teleostei durnate 10 Suiluppo. 
Memorie R. Com. talassogr., ital., 80: 1-42. 

SRIKRISHNADHAS, B. , ANTONY S. FERNANDO AND 
K. RAMAMOORTHY 1975. Seasonal variation and 
relative abundance of invertebrate larvae of Vellar 
Estuary and nearshore waters of Porto Novo. Bull. 
Dept. mar. Sci. Univ. Cochin., 7 (4) : 801-813. 

^ AND K. RAMAMOORTHI 1982. Ecology of 
polychaete larvae of Porto Novo waters. Indian J. 
mar. Sci., 11(4}-.296.302. 

STRICKLAND, J. D. H. AND T . R . PARSONS 1972. 
A practical hand book of sea water analysis. Bull. 
Fish. Res. Bd. Canada, 167 :310 pp. 

THANGARAJA, M. 1982. Studies on development, 
distribution and abundance offish eggs and larvae in the 
Vellar Estuary, Porto Novo (South India). Ph.D. Thesis 
Annamalai University. 


