7. war. biol. Ass. India, 1989, 31 (1 & 2} ; 276—286

DIEL VARIATIONS AND RELATIVE ABUNDANCE OF PLANKTONIC
LARVAE IN COLEROON ESTUARINE COMPLEX, SOUTHEAST
COAST OF INDIA*
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Centre of Advanced Siudy in Marine Biology, Annamalai University,
Parangipettai 608 502, Tamilnadu

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 gituated at Lat. 11°21° N ; Long. 79° 09 E, The

data were obtained for 36 brs of sampling made at 6 hours intervals,

Both surface and bottom water

samples were analysed for dissolved oxygen, salinity, pH, alkalinity and nutrients.

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
11, 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 5038 orgatisms/m® (0015

firs at high tide) in the bottom water,

The larval forms collected belonged to prawn, polychaete, fish, crab, copepod, cimripede, lamelli-

branchs and gastropods.

The percentage composition of prawn larvae was found to be high both

in sutface (418/during high tide, 1215 hrs at Station 11) and bottom (67.2/during low tide, 0615 hrs
at Station IT) 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 IT 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 latval recruitment in Colercon 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

INFORMATIONS on the meroplanktonic com-
ponent of the estuarine and nearshore biotopes
are very esseatial for aquaculture practices.
Seasonal variation and relative abundance of
invertebrate larvae of Vellar Estuary and near-
shore waters of Porto Novo was studied by
Srikrishnadhas ef al. (1975). While Goswami
and George (1978) have studied the diel

* Presented at the 'nggosium on Tropical Marine
Living Retources’ held by the Marine Biological
Association of India at Cochin from January 12-16,

1988.

variations in occurrehce of penaeid larvae in
estuarine and nearshore waters of Goa on the
west coast, the present paper deals with the
diel variations and relative abundance of {arvae
of Coleroon estuarine complex on the east
coast with a view to assess the larval
TesOurces,

The author wishes to express his sincere
thanks to MAB Committee of the Department
of Environment, Government of India, New
Delhi for financial support. Thanks are
due to the authorities of Annamalai University
for facilities provided.
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MATERIALS AND MBTHODS

Two stations were fixed for the present study
in Coleroon Estuary (Lat. 11°21'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 II was fixed at a
place where the main canal from Pichavaram
admixes with Coleroon Estuary and 4 km
away from Station T (Fig. 1). The depth of
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buoy was attached to the top of the piankton
net ring and an iron weight was hung from the
bottom end for planktonic [arval 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 57 neutral
formalin and the quantitative analysis of the
larval population was made. Larvae of prawn
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the siations 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 & mesh size of 158 u (No. 10) bolting silk.
The usual closing tow net could not be opsrated
due to the shallow nature of the estuary. A

The Coleroon estuarine complex in the southeast coast of India.

wore identified by using the key for larval
characters given by Mohamed er 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 the
methods descrived by Strickland and Parson
(1972, :
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" RESULTS AND DISCUSSION.

Environmental parometers

The flucthations 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,
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The total number of larvae recorded in sta-

- tions I & II were 26,417 /m3.and 34,242 /m3

respectively. Of the total number of larvae
recorded for Station I, 19,116 /m3 were col-
lected during high tide and 7,301 m3® during
low tide. The increase in larval numbers
during high tide were observed for stations. I
and II. This observatlon is in confirmity
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Fic, 2. The fiuctuations in surface and bottom temparture, ullnity, diuolved oxym and pH

" at Station 1.

Quantitative study

" The, number of larvae. collectcd at Station I
was varying from 956/m?® to 2592 /mS in surface
witer and it ranged from 914 /m® to 3542 /m?
in bottom water (Fig. 8).

At Station II, the larval numbers varied
between 1052 fm?® 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 Bstuary. ‘Likewise .Gajbhiye: et al.
(1983) observed that the tidal flow seems to
influence the larval ingression of decapods in
to Mandovi and Zuari Estuatries with peak
during high tide. Goswemi™ 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 Ramamoorthi (1982) had
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observed such increase in polychaete larvae
during high tide in Vellar Estuary,

Tae larvae were grouped into prawn, crab
larvae, polychaete larvae, fish eggs, fish larvae,
bivalve veliger larvae, gastropod veliger larvae,
copepod nauplii, cirripede larvae and * other
larvae’. The group  ‘other larvae’ includes
coelent¢rates and alima larvae which occur in
less numbers (Fig. 6 and 7). -
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974 m? in surface water, whereas in bottom
water it varied from lOT /m? to 2093 fi
at Station 1.

The Station [I showed a maximum of 1,344 fm?
and a minimum of 253 /m?® in surface water,
In bottom water it varied between 148 fm®
and 3,398 [ms,

The prawn larvae collected for this study
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Fig, 3. The fluctuations in surface and bottom nitrite, nitrate, silicate, inorganic phosphaie

and total phosphorus at Stauon L

men larvae -

include protozoea, mysis and post larval stages,

The prawn larvae wers found to be in abun- Only the post larvai stages were identified upto

dant when compared to other larval groups species level

Larvae of seven species of prawn

and their numbers ranged from 24! [m® to_, were-recorded in stations 1 and IL. viz Penaeus
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indicus, P. monodon, P. semisulcatus, P.
mergulensis, Metapenaeus monoceros, M.
dobsoni and M. brevicornis, The total number
of prawn larvae recorded varied between
9,883/m# (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.
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in Station I1,

Also the bottom water collections showed g
high number of prawn larvas than that of the
surface water. The high numbers of prawn
larvae were found to be associsted with high
tides,

Crab larvae

At Station I, the crab Jarvae varied hatween
56/m® and 121,m® in surface water and it
ranged from 69/m® to 152/m® in bottom water,
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" At Station II, the maximum and minimum
numbers observed were 87/m® and 334/m?
in surface water and 95,m3 and 293/m? in
bottom water respectively.

Like prawn lacrvae, the crab larvae were also
found to be abundant in midnight ccllections
and low numbers were observed in the evening,
The fluctuations of crab larvae were found to
be associated with the flood and ¢bb tides and
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The finctuations in surface and bottom temperature, salinity, dissolved oxygen and pH

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

Decapod larvae varied from 44% (Station I)
to 48.17% (station II). Prawn larvae were
the abundant forms among decapods contri-
buting 37.4% and 40.8% in both sta.ions
I&I11. . : '

Madhupratap er 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.
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Polychaete larvae

At Station I, the polychaste larvac were
found to vary between 35,m® and 243;m*® and
from 42/m® to 218/m?® in surface and bottom
waters respectively
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Fia. 5. The fluciuations 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 7.2879; of the total
population off Versova, Bombay and the per
centage composition varied from 0.74),—

61.15% of the total zooplankton in Malad -

Cresk, Bombay. -

At Station II, the larvae varied from 48/ms
to 195/m® and between 20;m® and 265/m? in
both surface and bottom waters respectively,

The polychaete larvae were found to be more
in numbers (2,08]) at Station I than at
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Station II (1,718). At Station 1, the polychaett
larvae collected from surface and battom water
accounted for 45.99 % and 54.01% of the total
polychaete larvae collectéd. At Station II,
the surface and bottom water polychaete larvae
collected. At Station II, the surface and
bottom water polychaete larvae accounted for
44,5% and 55.5% respectively.

Ealuay:
.L;:gs”" EE i &W
E"‘“ |||||||;Hm” Il 3

|
(|

]

2} I
== = %
S 8 e
L5 17e5 238 psit
H L H L

TIME{in hrg) &

TIDE | H-High tide,

K. AYYAKKANNU.

The polychaete larvae contributed to 7.9%
and 59 of the total larval collections made at
Stations I and II. In general an increasing
trend - in polychaete larval numbers were
observed during high tide, as noticed by
Srikrishnadhas and Ramamoorthi (1982) from
Vellar Estuary. The percentage composition
of the polychaete larvae observed in the present
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study was comparatively ‘less than- those of
Srikrishnadhas and Ramanioorthi-(1982) whe
reported an average of 14.29% to 53.84% in
Vellar Estuary. They also further reported an
increase in numbzrs of polychaete larvae
during night which is in confirmity with the
observatmns made in the present study.

Fish eggs and larvae

At Station I, the number of fich eggs varied
between 10/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 28m?
and in bottom water it varied between §/m®
and 29/m8.

283

that of the surface water, hvhich 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 LI) to 1.6%, (Station I)
and larvae from 0.5477 (Station II) to 0.97¢
(Station I).

The number 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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Fra. 8. Abundance of larvae in time and tide at Station L.

At Station IJ, the surface water fish eggs
were ranging between 7/m* and 25/m® and it
ranged trom 5/m® to 57/m® in bottom waters.
The fish larvae recorded were ranging between
7/m® and 24/m® and from 4/m® to 21/m? in
surfa.ce and bottom water rcspcctwe!y

Thc 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 Jeyastelan (1981)
reported that the water from Pichavaram
mangroves which receeds into Coleroon
‘Bstuary during low tide would not bring many
fish. eggs and -larvae as the Pichavaram
mangrove water itself had vory low sumber 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.
Gajbbiye er 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,
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larvae varied from 142/m?* to 626/m* 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 coliected and
ranked second to the prawn larvae, The
larvae in surface water varied between 238/m3
and 682/m® and at bottom it ranged from
253/m? to 589/m?.
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Bombay. Gajbhive e al. (1984) had also
reported that percentage composition was
raised from 0.02 to 0.74% for eggs and larvae
respectively.

Blvalve larvae _
The bivalve larvae accounted for 19,39 of

the total larvae collected and ranked next to

the prawn larvae at Station I. The number of
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Fio. 9. Abundance of larvae in time and tide at Station 11,

Gastropod larvae

The larvae in surface water ranged from
108/m®.to 208/m® and it varied between 110/m¢*
and 292/m? for bottom at Stztion 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 and bottom waters
respectively. '
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The bivalve and gastropod veliger larvae
were found 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 cellected
at stations I and II.

Copepod larvae

pod nauplii were found to be more at
Station II (4,205) than at Station I (3,025).
At Station I, the numbars 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 58%/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
12,282 of the total larval collections at stations
1 and 1.

Cirripede larvae

At Station I, it varied bstween 74 and 133/m?
and it ranged from 62 to 172/m® in surface
and bottom waters respectively,

At Station II, the larval numbers ranged
from 81 to 168/m3 and between 72 and 216/m?®
in surface and bottom waters respectively.

Station 11 showed a higher number (1,571)
than that of Station I (1,418). Like the other
larvae it was also abundant in midnight
collections.

Oither larvae

“This group formed about 0.87; and 0.467,
of the total larval collections comprised of
mainly the alima larvae and sphenopus larvae
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and appeared in more numbers during the
night times, Gajbhiye er al. (1984) reported
that 0.339, 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 Colercon Estuary.

The Station [ which is closer to the mouth
showed large number of protozoeal and mysis
stages of prawns than in Station ]I, 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 Ik
may be atiributed to the influx of nuirient
rich water from Pitchavaram mangroves during
low tide,

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

1t 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 unexploited
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,
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