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ABSTRACT

Physico-chemical parameters and diurnal variation of zooplankton were
studied off Versova on 17/18 February 1981. Salinity and dissolved oxygen
showed limited variation during the period of study. Nutrient values
followed the tidal rhythm and high values were always assocluted with
ebb tide. Zooplankton hiomass varled from 1.20-12.13 m{/100 m? (av.4.71
ml/100 m5) with higher population during night than day collection. Rela-
tively higher values of zooplankton biomass and population were asso-
ciated with flood to ebb tide. Day/night variation observed in the Inci-
dence of some species of zooplankton are discussed in detail.
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INTRODUCTION

Reports on the diurnal variation of zooplanklon from the west coast
of tndia are limited to the studies of Pillai & Pillai (1973). Madhupratap &
Rao (1979), Goswami, Sclvakumar & Goswami (1979) and Mathew. Gopina-
than, Rao, Regunathan & Murthy (1977). A recent study on the divrnal varia-
tion of zooplankton at the mouth of a creek located along the coast of Bom-
bay indicated that the variation in physico-chemical parameters coupled with
the pollution load influenced the abundance and diversity of zooplankton.
(Gajbhiye, Nair and Desai. 1984). In continuation of this study. a 23 hour
investigation was carried out off the creck mouth at Versova to evaluate the
extent of variability in the distribution of zooplankton and the results are
presented in this commun‘cation.

MATERIALS AND METHODS

The station sclected for the present study is located about 6 km off
Versova creek (Fig. 1). The depth of the station varicd from 13-16 m during
the different tidal condition.

Zooplankton samples were collected on February 17/18. 1981 using a
Heron Tranter nct (0.25 m2 mouth arca, mesh size .3 mm) fitted with a
flow meter. During day time samples were collected at hourly interval while
once in two hours during night. Water samples were collected for estimating
salinity, dissolved oxygen. BOD. reactive phosphorus, nitrate, nitritc and
ammonia. The chemical cstimations were done following standard  methods.
Biomass and number of zooplankton were calculated and reported in terms
of ml/100 m3 and number/100 m3 respectively.

*Present address: National Institute of Occanography. Dona Paula. Goa- 403 003,
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Fig. 1. Location of station.

RESULTS AND DISCUSSION
Physical parameters
The tide was semidiurnal. During obscrvations the high tide was at
1100 and 2400 hrs. The obscrvations were completed at 0700 hrs duting low
tide. Variation between surface and bottom temperatures were not much at

the time of slack and after the slack the maximum difference of 0.75°C was
attained (Table T).

Chemical parumeters

The surface salinity of water was usually slightly higher than the bottom
value. The water column appeared to be well mixed without any stratifica-
tion. The salinity values were slightly lower during the sccond ebb tide. pH
values did not show much variation. The dissolved oxygen values were almost
uniform during the entire period of study and the difference between the two
tidal conditions did not exceed more than 1.0 mg/l. The recorded flood tide
BOD of surface layer (1.8 mg/l) was Jower than thc BOD value for the ebb
tide (2.14 mg/l). The range of BOD at the bottom was from 0.47 to 6.52
mg/l.

The concentration of phosphate was directly associated with the prevai-
ling tidal conditions. The maximum phosphale value was observed during ebb-
tide and the minimum during the flood tide (at 1230 hrs). The nitrate values
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were higher than nitrite. Relatively high concentration of nitrite and nitrate
were recorded during ebb tide. On many occasions zero values of the nitrite
wete observed. The estimated values of ammonia in the area of study werc
negligible.
Zooplankton biomass

Zooplankton volume varied from 1.20 (at 1030 hrs) to 12.13 (at
1530 hrs) ml/100 m3. Eventhough peak values were obtained during day time,

generally, zooplankton biomass was higher during night than day (Fig. 2).
Relatively higher values were atta’ned during flood to <bb tide.
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Fig. 2. Variation in biomass, population and total faunal groups
of zooplankton
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Total population and composition (Figs 2 & 3)

The population density of zooplankton varied from 556-12903/100 m3,
with mini and i jed at 1830 and 1430 hrs respectively.
Lowest population was recorded during the ebb tide. The major peak in
zooplankton was represented by 12 groups. They are: copepods (87.26%).
chaetogoaths (8.18%), decapods (2.82%), medusac (0.28%), siphonophores
0.199). lamcllibranchiates  (0.19%). gastropods  (0.38%), stomatopods
(0.37%) and other groups (0.33%). The minimum population density was
contributed by 9 groups. Of these, copepods represented 85.61% of total zoo-
plankton count. The other groups were decapods (3.78%). chactognaths
(2.88%). medusac (0.93%), fish eggs (1.80%), salps (2.34%), siphonophores
(0.9%), gastropods (0.9%) and ostracods (0.86%). The maximum group:
diversity (17) was found at 0530 hrs.

‘Table IL Incidence of different species of copepods during 24 hours study

off Versova.
Tati
Specles To(x:l]:’;opu::l;in Frequency occurrence

Canthocalanus pauper 5789 0730, 0930 to 1530, 1830 hrs

Eucalanus crassus 1445 0830, 2130 and 0130 hrs

E. monachus 655 0830 & 2130 hrs

E. subcrassus 13409 All time except at 1130, 0330
& 0700 hrs.

E. crassirostris - 469 0700 hrs.

Paracalanus crassirostris 18902 All time except 1530 & 1930
hrs.

P. aculeatus 1669 1830, 2130, 0130 to 0700 hrs.

P. parvus 7340 1730, 1930, 2330, 0330 &
0700 hrs.

Acrocalanus similis 19630 All time except 1830, 0330
& 0700 hrs.

A. gracilis 5 0730, 0830, 1030, 1230, 1430
& 1830 hrs.

A. monachus 384 0730 & 0930 hrs.

Eucheata concinna 14443 All time except 0730, 0700
brs.

E. marina 136 1230 hrs.

E. wolfendeni 5541 1430, 1630, 1830, 2130, 0130
& 0530 hrs.

Euchaeta sp. n 0930, 1130, 1330, 1530, 1930,
2330, & 0700 brs.

Acartia spinicauda 84 1030 hrs.

A. centrura 2 0530 hrs.

Acartia sp. 229 0830 hrs.

Tortanus barbatus 23 1530 hrs.

Oithona plumifera 39 2130 hrs.

Oithona sp. 181 1200 & 1430 brs.
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Copepoda: Copepods formed the dominant group inm all the samples
and varied from 77.56-93.09% of the total zooplankton. The maximum
number of copepods (11259/100 m3) was recorded at 1230 hrs, whereas the
minimum (476/100 m3) was obtained at 1830 hrs. A total of 21 species of
copepods were recorded from this area (Table I). The maximum (9) and
minimum (4) species diversity was recorded at 2130 and 0330 hrs res-
pectively.

Among the twenty one species recorded, eight species viz., Paracalanus
crassirostris, Acrocalanus  similis, Euchaeta concinna, Eucalanus crassus, E.
monachus, E. subcrassus, Euchaeta sp. and E. wolfendeni were observed during
day and night collections, five species, viz,. Acartia centrura Qithena plumi-
fera, Paracalunus aculeatus, Eucalanus crassirostris and  Paraclanus  parvus
during night while the remaining cight, Acartia spinicauda, Acrocalanus  gra-
cilis, Tortanus barbatus, Euchaeta marina, Oithona sp., Acartia sp., Acroca-
lanus monachus and Canthocalanus pauper were observed only during day
time. Paracalanus aculeatus. Canthocalanus  pauper, Euchaeta concinna,
Euchaeta sp. and Eucalanus  subcrassus were found” morc during high tide.

Chactognaths:  Chactognaths constituted  2.30-12.92% of the lotal
zooplankton and the population density varied from 16 (1830 hrs) to 12807100
m3 (0330 hrs). The chaetognath species rep 1 in the collections were
Sagitta enflata, S. hedoti  and S. pulchra. The maximum population density
was contributed by S. bedoti (90%), S. enflata (5%) and S. pulchra  (5%).
whereas the lowest population density was represented exclusively by S. bedoti.
Incidence of S pulchra was more during night time. S. enflata was caught in
higher numbers during flood tide.

Hydromedusae : The total population of medusae varied from 5/100 m3
at 1830 hrs to 119/100 m3 during 1630 & 0130 hrs. and the percentage
composition varied from 0.1 to 1.6. The total population attained minimum
values during ebb tide. Thirtecn species of medusae were encountered  of
which Solmundella bitenstaculata, Streentrupia  bigelowi and Euphysora  sp.,
were the most dominant species. Sarsia sp., Liriope tetraphylla. Aglantha sp.,
and Aglaura hemistoma were the other common forms.

Siphonophora: The group was represented in all the samples with
higher incidence during flood tide. The percentage varied from 0.08 to 1.74 of
the total zooplankton. The highest population density (927100 m3) and lowest
population density 2/100 m3 were recorded at 0830 and 1930 hrs. respectively.

Decapoda: Their contribution to total population varied from
0.28 to 7.28%, The decapod larvac represented in the samples belonged to
groups Alpheidae, Porcellanidac. Palaemonidac, Scrgestidac and Penaeidac.

Lucifers were represented by the single species Lucifer hanseni. The
frequency of occurrence was 26.32% and the percentage composition varied from
0.02 to 0.08. The highest population density of lucifers (3/100 m3) was re-



DIURNAL VARIATION OF ZOOPLANKTON 209

corded between 0830-0930 hrs. The genus Aceres was represented mainly by
Acetes indicus. The frequency of occurrence was 52.629, with the pcra.nl»
age composition varying from 0.03 to 047.

Mysids: The frequency of occurrence of mysids was 26.32% and the
populations varied from 2 to 4/100 m3. Mysids were dominated by Mesopo-
dupsis z2ylanica.

Stomutopod  larvae: The pods were  rep d by alima
larvae of squilla and were recorded in large numbers during day collections
with a percentage prevalence of 57.89. The highest population  density
(93/100 m3) was recorded at 1130 hrs.

Ostracods: The ostracods were represented by the single species Cypri-
idna dentata  and higher density was recorded during night collection (maxi-
mum of 34/100 m3 at 2330 hrs). The frequency of occurrence was 89.47%
with the percentage composition vary'ng from 0.05 to 0.52

Molluscs: The maximum density of gastropods (243/100 m3) was noticed
at 1530 hrs. The Jamellib hi; were also in the arca and the fre-
quency of occurrence was 84.219,. Their contribut'on to the total zooplankton
varied from 0.05 to 5.40%,.

Fish eggs and larvac: Fish cggs and larvac werc abundant in the collec-
tion and their frequency of incidence were 1009, and 89.479, respectively. The
percentage composition varied from 0.02 to 1.80 and 0.02 to 0.74 respectively
for eggs and larvac. The highest population density of eggs (47/100 m3) and
larvae (29/100 m3) were recorded at 1630 and 0920 hrs respectively.

Groups like amphlpocb polychaetes, appendiculara, salps, isopods and
tad ans were ¢ ded in the collection with very low percent-
age composition. The frequency of occurrence of isopods, amphipods and poly-

chaetes were respectively 10.53, 42.11 and 78.95%,.

DISCUSSION

‘The creek rcoe’ves about 200 mid of cflluent and this affects the water
quality of the creck arca (Gajbhiye, Nair & Desai, 1984). However, the pollu-
tion load towards the offshore arca is being considerably reduced duz to effec-
tive mixing. The environmental parameters like salinity, dissolved oxygen, BOD
and nutrients directly influence the abundance and diversity of zooplankton.

The various environmental paramelers did not show much varation
during the period of study. High values of DO and low levels of BOD indicate
the prevailing healthy environmental cond‘tions. Relatively higher concentration
of DO found during day (av.7.02 mg/l) than night (av.6.71 mg/l) was pro-
hably because of the lack of photosynthetic activity during night.

The mean zooplankton biomass recorded off Versova was comparat'vely
higher than that recorded for the Versova Creek (av.3.4 ml/100 m3). Biomass
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values were relatively higher during flood to ebb period especially during the
night time. Siphonophores, hyd d ostracods, atopods and lucifers
were recorded in higher numbers during the flood period.

Day/night variability in the incidence of some specics was observed.
Among the twenty one species of copepods recorded from the arca cight species
were found exclusively during day while five were limited to the night. Rela-
tively high abundance of Crp-iding <entata and S. pulchra were observed during
night.

Compared to the study made at Versova creck (Gajbhiye, Nair and Desai,
1984) the present investigation indicated differences in the incidence of some
groups/specics of zooplankton. Population of chaetognaths was more in the
present area of study (6.29%) than the Versova creck (1.09%). Ostracods and
stomatopods were restricted to the offshore area. The record of siphonophores
was ten times more in the offshore than the creeck mouth. Oceanic species of
copepods viz., Canthocalanus pauper, Eucalanus crassus, Paracalanus crassi-
rostris. Euchaeta concinng, Euchaeta sp.. Qithona plumifera and Oithona sp.,
and medusac — Streenstrupia  bigelowi, Liriope tetraphylla and Euphysora
dominated the offshore arca. In gencral, the ralatively higher species diversity
and limited variation in the zooplankton biomass over the 24 hrs. study off
Versova indicate a congenial cnvironment for population maintenance.
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