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STUDIES ON THE INTERTIDAL FAUNA OF THE VELLAR ESTUARY
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ABSTRACT

Year round studies on the seasonal fluctuations of environmental parameters like substrate
particle, temperature, salinity, dissolved oxygen, organic carbon, phosphorus and nitrogen
were made at the intertidal environment of the Vellar Estuary between August 1977 arnd July 1978,
Composition and distribution of macro and meiofauna have also been studied at the marine, gradient
and tidal zones of both the banks of the Vellar Estuary, in relation to seasons and tide levels,

Temperature variations are negligible, wehreas substrate particle, salinity and oxygen are affected
by flooding during the north-east monsoon. Changes in the organic carbon, nitrogen and phosphorus
are telated to the percentage of finer particles in the substrate. The most aboundant macrofaunal
groups were polychactes, tanaids, bivalves and gastropods. Nematodes, harpacticoids, copepod
nauplii and polychaetes constituted most of the meiofauna. Both macro and meiofauna were abundant
during postmonsoon and summer seasons.  Larger numbers ot individuals belonging to different phyla
were observed at thelow tidelevel.  Dominant macrofeuna varied at each zone while among meiofauna,
nematodss were dominant followed by harpacticoids.

INTRODUCTION

As A PRECURSOR to the study of dynamics and
production in the intertidal region of Vellar
Estuary, Porto Novo, a quantitative temporal
study of the meiofauna and macrofauna along
with the physical and chemical characters were
made. Earlier studies on the estuarine benthos
of Porto Novo have been confined either to
any ome group of the benthos except that of
MclIntyre (1968) or for a short period (Bala-
subrabmanyan, 1964, 1966; Ramamoorthi
and  Alagaraja, 1969; Rajendran. 1972).
Presently the study was undertaken to gain a
comprehensive idea of the long term variations
in the macro and meiofauna of the intertidal
region of the Vellar Estuary in relation to the
environmental factors on an year-round basis
from August 1977 to July 1978.
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MATERIAL AND METHODS

Study area

The River Vellar enters the Bay of Bengal
near Porto Novo (11°29 N ; 79°46’ E). It has
an average depth of 2 m at low tide with a
maximum of § m. The width of the estuary
is fairly uniform being about 320 m at low
water except aear the mouth where it is about
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450 m. During northeast monsoon the eslua-
rine water is rendered turbid owing to silt-
laden flood.

Based on salinity characteristics the Vellar
Estuary has been demarcated into marine,
gradient, tidal and freshwater zones (Rama-
moorthi, 1954), Six stations were selected
along the intertidal region for sampling;
stations M,, J; and R; on the northern bank
respectively at the marine, gradient and tidal

{Morgan, 1956). Temperature was measured
directly with a roercury thermometer from just
below the sand surface at each tide level and
also from the adjacent surface water.

The salinity and dissolved oxygen content
of the surface water at knee-depth, adjacent
to each sampling station was determined by
modification of Harvey’s direct method and
Winkler's method respectively (Strickland and
Parson, 1968). Estimation of organic carbon,
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zones and stations M, J, and R, sitvated
correspondingly on the south bank of the
estuary (Fig. 1). For the sake of convenience
a period of one year was divided into summer
{April-July), Premonsoon (August-September),
Monsoon (October-December) and Postmon-
soon (January-March) seasons.

Sediment particle size was determined on 30 g
of ovensdried sediment by wet sieving through
sieves. conforming to the Wentworth Scale

The Vellar Estuary and the study areas,

nitrogen and phosphorus was made according
to conventional methods (El Wakeel and Riley,
1956 ; Barnes. 1959 ; Murphy and Riley, 1962)

Monthly duplicate samples for macro-and
meiofauna were collected during low tide at the
high, mid and low tide levels at six stations,
Samples of macrofauna were taken by pushing
a 0.1m?® guadrate into the substrate to a depth
of 10 cm. The sediment within was washed
through 500 zm, Sieve in situ and the residue
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on the sieve was preserved in 10Y% neutral
formalin, and brought to the laboratory for
sorting and counting. Meiofaunal samples
were taken upto a depth of 10 cm with a corer
of 2.8 cm internal diameter. Quantitative
extraction of total fauna in mud was done as
described by Hulings and Gray (1871). From
actual counts, densities of macrofauna per
metre square and meiofauna per 10 cm? were
estimated,

Test for significant seasonal fluctuations in
abundance, variation between stations and
correlation between fauna and environmenial
parameters were made.

RESULT AND DISCUSSION

Substrate

No similarity was observed in the median
particle size (MdQ) either at the three tidal
levels in each station or between the same tide
level at different stations (Table 1) indicating
the unstable nature of the substrate in all the
stations, Station M, generally contained fine
sand whereas at station M,; a mixture of
medium and fine sand was observed. Though
stations J;, Ry and R, recorded only fine
and very fine sand, stations J, alone had
medium sand in addition.

Except for station M, an increase in the
MdAQ was observed during monsoon months,
showing a decrease in the particle size due to
the deposition of silt and clay brought by the
monsoon flood. Stations My, J, and R, on
the north bank recorded higher silt and clay
fraction than their corresponding stations M,,
J, and R, on the opposite bank (Table 2).
Phi quartile deviation at all stations were either
well sorted or less well sorted most of the time
indicating that the extend to which the grains
vary from that of the median particle size
was not extreme (Table 3),

The median particle size of the substrate
was observed to decrease with the increase in
distance from the moyth of the estuary, Similar

observations were made by Dye (1979) at
Mngazana estuary, South Africa. Severe wave
action is generally associated with steeply
sloping beaches of coarse grains wheteas broad
flats of fine sand or mud usually occur in areas
with  little wave action (Brafield, 1978).
Intertidal regions at ail the stations presently
studied were flat with higher mud and silt
content whereas station M, which is exposed
to the nearshore had a steep slope and larger
particle size. Among the tidal levels larger
quantities of silt and clay particles were found
to be deposited at the low tide level, similar
to the observations of Dwivedi et al. (1975)
in the intertidal region of Mandovi estuary,
Goa.

Temperature

In general both the water and subsirate
temperature were observed to be higher during
summer and premonsoon (Fig. 2). Only a
narrow range of temperature fluctuation was
observed similar to previous observations
(McLachlan, 1977 b ; Ansell et al,, 1972). As
suggested by Ansell ef al. {1978) it would seem
that such small variations may not affect the
fauna as in temperate beaches.

Temperature fluctuations are more at the
high tide level (14.8° C ) than at the mid
(12.0°C) and low tide levels (11.0°C) possibly
due to the absence of the buffering effect of the
water (Bruce, 1928 ; Johnson, 1965: Dye,
1978). Ayyakkannm (1971) also recorded
similar observations of greater temperature
variations in the interstitial water at the high
tide level compared to the other two tide
levels in the open sandy beaches of Porio
Novo, Temperature of surf water and
intertidal sand substrate recorded a decrease
during moensoon as observed along the west
coast of 1India (McLusky er al., 1975;
Achuthankutty et al., 1978).

Salinity

Salinity values were high during late summer
and early premonsoon seasons. With the
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onset of monscon salinity decreased 1o the
annual minimum (<1 %,). High salinity values
during summer compared to other seasons
could be due to low rainfall and rise in atmos-
pheric temperature resulting in the evaporation
of surface water (Fig. 3). Dwivedi er al
(1975) observed similar salinity fluctuations in
the intertidal area in Mandovi Estuary. At
different sandy beaches, along the west coast
of India, such salinity variations have been
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highest in summer and lowest in winter or
during floods.

In the present study a horizontal gradient
was observed in salinity values which were
found to decrease with an increase in distance
from the mouth, Rao and George (1959) at
Korapuzha Estuary and Vijayalakshmi (1973)
at the Vellar Estuary have also observed similar
horizontal salinity gradients between stations,

MW 1.4
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Fic, 2. Monthly variations of subsirate temperature at Stations M, M,, I, J;, R, and R, at
high water (HW), mid Water (MW) and low water (LW) levels during 1977-78.

recorded as a result of monsoon {McLusky
et al., 1975 ; Achunthankutty 1976 ; Achunthan.
kutty ef al., 1978 ; Nair 1978 ; Trevallion et al.,
1970). Dye (1978, 1979) in his observations at
Swartkops and Mngazana Estuaries, South
Africa, also observed that salinity tended to be

The variations between the pairs of stations
on the south and north bank did not differ more
than 29, and the lower salinity values observed
at stations on the south bank may be due to the
fact that the river water is deflected towards the
right side of the estuary (McLusky, 1971),



Tasre 1.  Momhly variation in medion particle size (Md &) during 1971-18

Stations
M, 4 R; M, AR R,
‘Month

HW MW Lw HW MW LW HW MW LW aw MW LW HW MW LW HW MW LW
Ang, 1977 L50 255 240 310 295 325 295 300 325 245 230 2.3¢ 2,30 265 29 255 320 3.05
Sept. 245 250 235 3.20 295 250 300 305 3.30 240 240 240 24 260 290 255 3.25 3.15
Oct. 240 255 245 330 320 345 275 300 280 245 235 240 250 270 260 300 280 2195
Nov, 265 175 255 340 315 325 330 270 345 2.50 256 245 295 255 230 320 330 356
Dec. 250 245 260 335 335 3.25 2.80 260 3.15 250 260 250 3.00 315 340 305 275 345
Jan, 1978 235 235 240 320 320 340 260 305 320 235 235 225 2.55 330 3.15 3.25 270 320
Feb. 240 245 265 325 320 325 265 2.9 310 245 255 215 245 285 330 235 275 290
Mér. 255 250 250 3.05 320 225 275 2.8¢ 345 225 220 2% 225 290 3.10 3.55 300 340
Apr. 2,55 2535 .55 335 3.30 350 315 320 3.30 250 240 230 195 235 3120 270 290 315
May 220 2460 242 330 345 330 265 285 3.30 245 235 2130 230 230 3.20 260 305 300
June 250 245 245 345 340 250 285 290 315 245 235 235 245 275 315 315 310 29
July 240 255 265 295 325 3.55 2,65 260 290 235 240 245 135 25¢ 3.05 235 290 285

HW=High water ;

MW=Mid water ; LW=Low water.
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Dissolved oxygen content

Wide fluctuations in dissolved oxygen content
were observed ramging between 3.4 ml/l and
10,6 ml/l respectively during summer and
monsoon (Fig. 3). Higher concentrations of
dissolved oxygen during the freshwater flow in
the Vellar estury has also been recorded earlier
by Krishnamurthy (1964), Vijayalakshmi
(1973), Jegatheesan (1974) and Rajendran
(1974). Aninverse relationship between tempe-
rature and dissolved oxygen contend has also
been observed by Redfield (1948), Ramamurthy
(1953), Ganapati and Venkatasarma (1958)
and Dye (1978). Brafield (1978) has suggested

HW

A horizontal gradient in values of dissolved
oxygen content was noticed as the distance
increased from the marine to the tidal zonme.
The stations on the north bank invariably recor-
ded slightly higher values (-zl1.1 ml/l) than
those on the south bank. The horizontal
gradient may be caused by the decaying of
organic material whose concentration is more
at the gradient and tidal zone,

Organic carbon

Organic carbon of the sediment in different
stations ranged between 0.14 and 10.49 mg
C/gm. Seasonal variations in organic carbon
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Fic. 3. Monthly variations of surface water salinity and dissolved oxygen content at Stations
M, M., J,, %, R, and R, during 1977.78.

that the occurrence of low dissolved oxygen
content with higher temperature may be due
to an increase in the population of micro-orga-
nisms resulting in considerable oxygen demand.
On the other hand Achuthankutty (1976) and
Nair (1978) were of the opinion that higher
oxygen values during monsoon may be due
to intense mixing of surface waters and
addition of freshwater,

content of all the stations followed a similar
trend, with higher values during monsoon,
postmonscon and summer. Although higher
values of carbon were observed at the low tide
level throughout the year, the annual maximum
was recorded at the other two tide levels during
meonsoon and postmonsoon (Fig. 4),

The relationship of high concentration of
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Fic. 4. Monthly variations of organic carbon in sediment at Stations M,, M,,



TasLE 2. Monihly variation in the percentage weight of silf and clay during 1977-78

Stations
M, 5 R, M. I, R,
Month

HW MW LW HW MW LW HW MW LW HW MW LW HW MW LW HW MW LW

Aug. 1977 062 12 13 212 156 204 103 103 26.8 ¢ 0 0 07 123 133 27 183 241
Sep. 0 g 1.0 271 176 51 132 104 274 03 11 01 03 101 186 25 192 210
Oct. 03 35 2% 282 270 321 20 1541 63 03 01 16 0 112 841 216 195 212
Nov, 1.7 13 86 314 213 264 261 6.3 234 0 10 13 218 1001 53 145 192 313
Dex. 10 45 43 26.1 283 2C.1 g4 o5 181 02 o 0.1 241 212 282 91 95 205
Jan. 1978 62 02 10 233 230 283 44 166 142 01 02 0.2 63 235 183 284 102 202
Feb. 03 10 12 240 209 232 33 94 131 02 02 01 0.7 123 253 104 120 132
Mar. 11 27 41 172 161 33 7.2 64 243 61 01 ¢ i8 171 171 191 202 244
Apr. 37 1.7 27 324 292 344 248 216 196 ¢3 o1 o 0 22 252 48 194 21.2
May 10 23 10 I29.1 321 28.1 101 9.1 227 0 0 0 o0 157 224 9.5 131 21.2

" June 1.3 12 2] 330 31 22 144 183 22 0 V] 0 61 182 251 202 194 172
Jaly 05 16 41 141 351 355 9.1 93 145 0 ¢ 0 26 152 220 143 182 174

BW=High water ; MW=Mid water; LW=Low water.
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TABLE 3. Phi guartile deviation during 1977-78
Statiors

M, 1 R, M, I R,

Month -
HW MW LW HW MW LW HW MW LW HW MW LW HW MW LW HW MW LW
Aug. 1977 0.600 0425 0,275 0775 (700 0675 0625 0.625 0775 0.300 0450 0400 0.675 0.625 0.750 0350 0.675 0800
Sep. 0.400 0.375 0.400 0.875 0.725 0.500 0.650 0.625 0.750 0.350 0.375 0.500 0.850 0.600 0.725  0.350 0.650 0.825
Oct. 0.405 0.550 0,525 0.80C C.825 G.800  0.525 0.650 0.575 0375 0.325 0.375 0373 0.650 0.575 0.750 0.725 0715
Nov. 0.400 0.600 0.650 0.825 0.750 0.750 0750 0.550 0.525 0325 (.325 0325 0750 0450 0.600 0.575 0.623 0.700
Dec. 0.250 0.450 0.550 0675 0.775 0.675 0550 0.550 0.650 0450 0.575 0300 0.850 0.700 0.725  0.725 0.525 0725
Jan. 1978 0.475 G400 0400 G.700 0.775 0750  0.375 0.675 0.600 0375 0450 0.525 0.600 0.700 0.675 0.650 0.600 0.600
Feb. 0.375 0.375 0.375  0.700 0.700 0.700 0.425 0.575 0.600 0.350 0.375 0600 0375 0.675 0.725  0.600 0.575 C.625
Mar. 0.375 0.450 0.450 0.650 0.650 0.650 0.550 0.525 0.575 0.700 0.550 0.600 0.625 0.725 0.725  0.675 0.750 0.650
Apr. 0.525 0400 C45¢ 0850 0.825 0.825 0775 0.675 0.623 0325 0.350 0425 G650 0550 0.800 0430 0750 0.725
May 0.625 0.500 0.425  0.850 0.825 0.800 0.673 0.575 0.700 0.325 0.375 0.375 0.525 0775 0.775 0.550 0.750 0.750
June 0.550 0.400 0.425 0.850 0.850 0.675 0725 0.750 0.725  0.325 0450 0.375 0.650 0.875 0.825 0,750 0.750 0.775
July 0.375 0400 0.525 0.700 0.750 0.825 0.650 0.625 0.725 0330 0.325 (.325 0.650 1.350 0.835¢ 0.700 0.800 0.800

HW=High water ;

MW=Mid water ;

LW=Low water.
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organic matter to sediments with thigh mud
content has been observed by Van Aadel (1964).
Kemp (1971), Reinson (1975), Willey (1976)
and Rashid and Reinson (1979), In the present
stady higher values of organic carbon were
observed during monsoon and postmonsoon
months when deposition of finer particles took
place. Maximum concentration of organic
carbon (140-10490 ng/gm) was observed at J,
and J, where maximum silt deposition was
recorded while minimum values of organic
carbon (0.14—1.93 pg/gm) and silt deposition
was at M; and M,, where there is erosion
resulting perhaps in a wash off.

On the west coast of India, a maximum
organic carbon content of 2100 pg/fem was
recorded at Sancole Beach (Achuthankutty,
1976) and 16000 ug/gm at Baina Beach
(Achuthankutty ¢f al., 1978). McLusky et al.
{1975) observed a dramatic increase of organic
carbon content in the early stages of the
monsoon period. Comparatively organic
carbon value of sand was low during monsoon
and Ansell er al. (1972) suggested that peak
organic carbon value observed in sand and
surf water at the south-west coast during
June{July may be due to heavy rain resulting
in the erosion with the organic material in the
sand getting washed into the water.

Phosphorus and nitrogen

Monthly values of sediment phosphorus
ranged between 0.003 and 1.441 mg P/gm, with
the maximum during monsoon and summer,
A gradual increase in the annual values of
phosphorus was observed from the marine
towards the tidal zone on the northern bank
while a decreasing trend was observed on the
south bank {Fig. 5). Monthiy values of sediment
nitrogen ranged between 0.005 and 0.135 mg
N/gm. Maximum values were observed
during monsoon as that of phosphorus (Fig. 6).

Phospborus commonly determines and regu-
lates organic production and consequently,
concentration of phosphorus is related to

the amount of organic matter in the sediment,
Moore (1930) observed that areas with strong
tides usuvally had low phosphate and nitrate
values. Emery and Rittenberg (1952), Kemp
(1971) and Willey (1976) observed that the
nitrogen content of the sediment is related to the
amount of particulate organic matter deposited.
In the present observation also, higher nitrogen
content occurred in finer substrate and may
probably be due to trapping of detritus by finer
particles which may result in an increase in the
bacterial population as observed by Dye (1978)
at Swartkops Estuary.

Fauna

The most abundant macrofaunal groups
were polychaetes, tanaids, young bivalves and
the gastropods Cerithidea sp. Macrofauna was
present throughout the year but larger numbers
were observed only during postmonsoon and
summer (Fig. 7). In general it was observed
that at stations M, and M,, maximum numbers
of polychaetes occurred at the high tide level,
while at the mid and low tide levels bivalves
dominated. At stations J;, and J,, the high
tide level harboured abundant polychaetes,
while at the low tide level tanaids were present
in largest numbers. Gastropods were domi-
nant at the high tide level of stations R, and
R;, while at the mid tide level polychaetes
were dominant at station R; and bivalves at
R,. The least represented group at stations
M; and M, was tanaids, at J, and J, bivalves
and at R; and R, both tanaids and bivalves.

The most abundant meiofaunal groups were
nematodes, harpacticoids, polychaetes and
copepod nauplii.  Seasonal variation of total
meiofauna followed a similar trend to that of
the macrofavna, with the maximum in post
monsoon and summer (Fig. 8). Maximum
numbers of meiofauna occurred at J; on the
north bank (33,916/10 cm¥y) and at M,
on the south bank (35870/10 cm?y).
Minimum numbers were observed at stations
R, and R, at the tidal zone {15,849 and 19,725/
10 em?fy - respectively) (Table 4.
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At all the tide levels of all the stations
nematodes were the dominant component
(48-79%) of the meiofaunal community,
whereas the percentage composition of other
components namely, harpacticoids, polychaetes
and nauplii were not always consistent. The
least represented forms at the mid and low tide
levels of all stations were polychaetes, except
at the mid tide level of M, where nauplii were
observed in lowest numbers. The high tide
levels of stations M, and M, were least
populated by nauplii and stations R, and R,
by harpacticoids ; at station J; it was poly-
chaetes and at J, 'harpacticoids,

Station }, and J, of the gradient zone and
R; and R, of the tidal zone showed patterns
of meiofaunal abundance similar to that of the
macrofauna in that the maximum numbers
were observed at the low tide level. On the
other hand at stations M; and M,, such faunai
abundance was at mid (6,696/10 ¢m?®) and low
tide levels (7,470/10 cm®) respectively.

A distinct feature of the Indian Beaches is the
influence of the monsoon which adversely
affects the density of the fauna, The biomass
of macrofauna was observed to be almost nil
or very poor during monsoon season in the
beaches at Cochin (South-west coast of India)
(Kutty and Nair, 1966 ; Ansell et al,, 1972)
and Goa (McLusky et al., 1975 ; Achuthankutty
1976 ; Nair 1978 ; Achuthankutty ef al., 1978).
McLusky ef al. {1975) suggested that ihe
monsoon, by reducing the salinity and altering
the beach profile may adversely affect the
macrofaunal population, Achuthankutty
(1976) is of the opinion that severe erosion
could limit the substratum for sand dwellers
by shifting the intertidal zone landwards and
restricting the intertidal expanse.

Stations on the north bank, recorded greater
densities of macrofauna than the corresponding
stations on the south bank, probably because
of the sheltered nature of the shore. Consi-
dering all the siX stations, only stations at the

tidal zone were found to be poorly populated.
This observation supports Rochford’s {1951)
suggestion that an estuary represents a rigorous
environment, with stress conditions becoming
particularly severe, as one moves up the
estuary to the gradient zone,

Occurrence of larger numbers of macrofaunal
individuals as well as representatives from many
phyla observed at the low tide levels may be
due to greater stability, lesser desiccation, lower
temperature range and increased feeding time
(McLachlan, 1977 b). Such a distribution has
been described as a typical pattern by Eltrin-
gham (1971). Stations J, on the north bauk
and M, on the south bank recorded maximum
meiofauna. Both these stations differed consi-
derably in their substrate as well as organic
carbon content. Despite these differences
equally high numbers were observed at both
these stations and may be due to the difference
in the composition of the meiofauna. Harris
(1972) also observed that the total metofauna
was similar at different tide levels, but its
component species varied according to tide
level and seasens.

The maximum abundance of meiofaunal
communities of well drained beaches have
been observed to increase towards the lower
shore level {Wieser, 1959 ; Ganapati and Rao,
1962 ; Mclntyre, 1968 ; McLachlan, 1977 a),
while, at more sheltered beaches with shallower
water table and slow drainage they were obser-
ved at the upper layers of high tide level
(McLachlan, 1977 a). Thus meiofauna appears
to be concentrated at those levels where desicea-
tion is not too severe and oxygen availability is
not too low, (Pennak, 1940 : Ganapati and
Rao, 1962 ; Jansson, 1967 ; McLachlan, 1977 a
Mclachlan ef al., 1977) While the distribu-
tion of meiofauna on a beach may be mainly
due to water content and oxygen availability,
Ganapati and Rao (1962), Hulings (1974) and
McLachlan (1977 a, b) suggested that meio-
faunal densities are probably largely determined
by amounts of available food.
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In the present study also more sheltered
stations at the gradient and tidal zones of the
Vellar Estuary recorded larger numbers at the
low tide level and the minimum at the high
tide level, But at the marine zome of the
estuary the meiofaunal density was least at

Q. ). FERNANDOC

in the open sea beach, compared the general
paucity of the macrofauna to the exposed
beaches in north temperate zones. Though he
recorded more species he found their densities
were considerably lower than in other estuarine
areas studied (Fraser, 1932 ; Beanland, 1940 ;

TaBLE 4. Percentage of individual fauna during 1977-78
Macrofauna Meiofauna
Stations Tide Poly-  Ceri- Bivalves Tan- Others Nema- Harp- Poly- Nauplii Other
chaetes thidea aides todes acticoids chaetes

M, HW 60,12 13.09 8,63 0.00 18.16 59.29 6.98 1.55 1.3} 30.85
MW 1928 2640 4967 1.23 342 67.08 3.76 1.25 6.00 2191

LW 522 1335 3464 008 4671 63.24 4.95 1,94 328 2659

N HW 5502 3319 2.62 6.1 .06 79.45 6.16 1.52 6.36 6.51
MW 4796 1207 1060 2447 4,50 74.01 1.74 3.7 6.71 7.83

LW 1147 195 4.65 73.89 2.04 67.88 1781 4.06 519 5.08

R, HW 31,71 5854 2.44 244 4.87 5748 2.44 373 13,32 2303
MW 6692 21.54 6.15 3.08 2.3 6066 1245 1.08 1255 13.26

Lw 55.62 1537 1190 1190 5.21 60,04 1843 0.48 668 1437

M, HW 5696 1018 2342 3.16 06.28 74.96 8.71 3.86 2.53 9.94
MW 1179 821 3874 084 4042 68,32 11,20 3.04 2,18 1526

LW 12,38 13.23 4709 0,00 2730 51.61 5.18 6.45 1.12 3564

1, HW 30,77 2051 427 2649 17.96 48.85 242 9.13 1663 2297
MW 1085 15.55 393 6795 1.72 64,42 6.09 247 526 2176

LW 29.55 26,04 376 5743 3.22 67.85 12.07 1.70 8,01 10.37

R, HW l6.66  36.66 6.66 23,33 16,69 65,38 1.22 417 1921 10.02
MW 4286 31,58 7.52 4.51 13.53 72.64 6.15 282  11.00 7.39

LW 2375 2440 41.1% 3.48 7.19 76.06 7.08 0.75 9,18 6.93

HwW=High Water ; MW=Mid Water ; LW=Low Water.
the low tide level and more at the high tide Rees, 1940 ; Spooner and Moore, 1940). While

level possibly due to more turbulence at the
low tide level as observed by Brown (1971)
in African shores.

Mclntyre (1968) based on his short-terin
observation, both in the Vellar Estuary and

in the temperate zone the biomass is largely
due to Jamellibranchs, McIntyre (1968) observed
that in general, Porto Novo beaches are like
those of lower latitudes around the world,
where the dominant group is Crustacea. How-
ever the present observation revealed that the
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dominant group at each zome of the Vellar
Bstuary was different at different tidal levels,
zones and seasons.

The abundance of macrofauna during post-
monsoon at the mid and low tide levels of the
marine zone was only due to bivalve spats.
Absence of adulis during the other seasons was
conspicuous and no evidence of growth was
observed during the period of study. Similar
occurrence of such newly recruited bivalves,
showing no evidence of growth at the area of
study was also reported by Achuthankutty ez of.
(1978) at Baina Beach, Goa. In general,
nematodes have been observed to dominate
(60—809%), the total percentage composition
of meiofauna (Rees, 1940 ; Weiser, 1959 ;
Mclntyre, 1964, 1968, 1969 ; McLachlan, 1975)
followed by harpacticoids (McIntyre, 1968).
The seasonality of total meiofauna, however
masks the seasonality of individual taxa. As
Gerlach (1971) has pointed out, it is essential
to know the life history of the components of
meiofauna. The problem of determining a
seasonal pattern for cach site is complicated
by spatial and temporal variations in meio-
faunal distribution. Ganapati and Rao (1962)
stated that food, temperature, moisture and
substrate texture were the factors affecting
meoifaunal distribution at Waltair, on the
north-east cost of India, while Panikkar an”’
Rajan (1970) found no clear correlation between
meoifaunal distribution and chlorophyll values
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in sands along the west coast. Wafer er al.
(1980) suggested that availability of food may
not be a primary factor controlling the fluctua-
tions of animal popuilation in the types of
tropical sandy beaches they studied. Hulings
(1974), however, considered food supply a
primary- factor in the seasonality of Lebanese
sand beach meiofauna. In the present study
seasonal variations observed both in meiofauna
as well as other factors, such as organic carbon
and total nitrogen seem to indicate the impor-
tance of food supply as one of the major factors
affecting the meiofauna.

Heip (1971} suggested that some predator— .
prey relationship and the differences in repro-
ductive rates may be the cause for annual
succession but according to Holland and Polgar
(1976) the elevation of the beach and substrate
characteristics may be the dominant factors
controlling community structure of macro-
fauna. While it is true that the physicochemical
conditions in the environment controls the
overall nature and distribution of the orga-
nisms living in the intertidal zone, it is equally
true that biological factors may profoundly
influence conditions in the habitat (Newell,
1979). Modifications of the environment by
the activities of the primary components of the
fauna may also play a part in the exclusion
of other organisms which might otherwise
be able to live in the same habitat.
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