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ABSTRACT

The faunal composition, distribution and abundance of zooplankton from 28
stations in and around the Guif of Kutch. were studied during INS Darshak cruise
in January, 1975. Zooplankton biomass was about 4.5 times more in the outside
Guif region (mean: 50.3 mI‘I00 m3) than in the inside Gulf (mean: 1.1
mi‘100 m3). The mean zooplarkton biomass of Dwarka (66.3ml1/100 m3) was
“about 2.5 times more than that off Okha (26.8 mi‘'100 m3). A rich zooplankton
production in the Saurashtra waters corresponded to a rich fishery prevailing

in this region;" A

INTRODUCTION

Studies on plankton distribution and hydrography along the west coast of
India have been considerably intensified. during the lust decade (Panikkar and
Rao, 1973). Moatly southern and central part of the coast ar¢ . subjected to
very intensive study. (Prasad 1969; Ruo 1973: Qasim 1977; Nair et al 1978).
Practically the available information is not much for the Gulfs namely the
Gulf of Cambay (I0BC, 1969. NIO. Rcport. 1979).:und the Gulf of Kutch.
(Ramamusthy and  Dhawan, 1963; Bhaskaran and Gopalakrishnan 1971,
Dhawan 1972; Paulinose and Aravindakshan. 1977). “Hence, the present
investigation was undertaken to study the pattern of zooplankton distribution
and .abundance in the Gulf of Kutch on the north eastern Arabian Sea which
sustained a very high fishery potential (Virabhadra Rao, 1973). .

MATERIALS A’?JD METHODS

The samples for the present study were collected from 28 stations
located in and around the Gu)f of Kutch (Fig. 1) during INS Darshak Cruise
1, January, 1975. The vertical hauls covering the entire water column (depth
range 18-60m) were made from these stations using an Indian Ocean Standard
(10S) Net (Currie, 1963). Samples were fixed in 5% sea water buffered
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formaldehyde. Depths recorded by echo soundings. The environmental
data pertining to salinity. temperatu-e, dissolved oxygen and nutrients (POlé‘&
NO3) were obtained from the Indian National Oceanographic Data Centre,
National Institute of Ocecanography, Goa. Numerical abundance and the dis-
placement  volume of the samples are expressed as  number(100 m3 and
m1{100 m3 respectively. Stations 2 to 17 represent outside Gulf region whereas
the remaining stations represent inside Gulf region. Stations 3, 4, 5, 6, 7, 10,
11, 12 and 13 represent off Dwarka and similarly stations 2, 8, 9. 14, 15,°16;
17. 18 and 21 represent off Okha. :

RESULTS AND DISCUSSIONS

Environmental features: The results of the environmental parameters such
as depth. tempcrature, salinity, dissolved oxygen and nutrient are. given in
Table 1. As indicated by the resuits the sampling depths did not vary much
between inside (25-S0m) and outside (18-60m) stations of the Gulf. But,
comparatively a little increase in columny temperature of the  waters was
noticed of the stations outside {20 51:22.72° C) than those of the stations
inside (19.70 -20.97° C) the Gulf. Salinity varied between inside (37.45-
38.06%0) and outside (36.15-37.74%0) the Gulf stations. In general, the
dissolved. oxygen values bestween inside and outside Gulf waters” were very
. much comparable. The very low dissolved oxygen values noticed at tnside Gulif
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were mainly due to oxygen depletion encountered at the bottom waters
especially of sations 22 and 23. The waters outside Gulf regions, in general,
bad more nutrients as compared to the waters inside the Gulf.

Biomass: The zooplinkton biomass values are given in Table 1. Total
biomass varied from 5.3 to 97.0 ml/100 m3 for the 28 stations. The gelatin-
ous animals (medusae, doliolids etc:) had contributed between 1 and 38
ml/100 m3 of the total biomass. Biomass for the inside and outside stations
of the Gulf varied from 5.3 to 17.8 ml/100 m3 and 13.3 to 97.7 ml/
100 m3 respectively. Highest biomass of 97.0 ml/100 m  was obtained at
station 6 located off Dwarka. l.owest biomass of 5.3 mi/100 m3 was recorded
at station 26 in the inside Gulf region. Comparatively higher biomass values
were recorded off Dwarka (43.0 to 97.0 mi/100 m3) than Okha (13.3 to
48.5 m1i100 m3). The mean biomass off Dwarka (663 m1i100 m3) was
about 2.5 times more than that off Okha (26.8 ml/100 m3). The mean
biomass (50.3 mi/100 m3) of the stations outside thc Gulf was “about 4.5
times more than that of inside stations (11.1 ml/100 m3). It would appear
that the difference in salinity and nutrients contributed to higher biomass from

sea side.

Population density: Varnations in zooplankton population are given in
Table 1. Numerical deosity varied from 41m$ (Stn. 28) to 2860imS (Stn. 11).
'The mecan density of zooplankton for the outside Gulf region (1212/m3) was
about 4 times more than that of inside Gulf region (325/m?). The mean values
did not show significant variation between the stadions near and fa ther off the
- shore at Dwarka. Mean population deasity off Dwarka (1638 m3) was 2.5

times more than off Okha (659/m3).

Faunal composition: Percentage compositions of zooplunkton are given
in Table II. Thirtesn important faunal groups were recognized in the samples
from 28 stations. Rest of the faunal groups were repo ted under miscellaneous
category. Some of the very imporiant faunal groups encountered in the samples
were Copepoda. Chaetognatha, Medus‘ne. Decapoda. Polychaeta, Siphonophora,
and fish larvae. The groups such as Gastropoda, Pteropoda. Ostracoda,
Oikopleura, Salpidae and Dol olidae were of secondary importance. Miscel-
laneous group consisted of fish eggs, bivalve larvae, echinoderms  larvae,
cuphausiids, amphipods, isopods, caladocerans, cirripedes etc. had contributed
a very insignificant percentage (0.2%) of the total plankton.
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o An increase in the mean percentage of copepods from outside (68%) to
inside (84%) Gulf region was evident (Table 1I). Eucalanus subcrassus,
Acrocalanus,  gracilis, Temora turbinata, Paracalanus aculeatus, Oithona

plumifera, Corycaeus sp: Euchaeta wolfendeni, Centropages orsinii, Undinula
vulgaris, and Candacia sp. Euterpina acutifrons, Acartia SP-- Oncaea sp. and

Longipedia gsp were common. in the ‘samples. Chaetognaths were noticed in
abundance at Dwarka and Okha areas. The present investigation clearly indi-
cated a -higher percentage' of chaetognaths in the open sea (14-15%) as
compared to the inner Gulf region (7-8%). Species like Sagitta enflata,
S. bedoti, S. bipunctata -and S. pacifica reported to be abundant off Dwarka
and Okha coast than the inner Gulf regions. Salps and doliolids contnbutcd
major part of gelatinous animals besides medusae.

Decapods were mainly represented by penaeid larvae. anomuran larvae
and zoea and megalopa stages of crab. In genoal, tlle mean
percentage composition of decapods showed an increase from outside (4-19)
to inside Guif region (5.6%6). On the other hand, the mean pcrcentagc
composition of pelagic polychaetes gradually decreased from Dwarka (3%)
to Okha (1.5%). Groups like Siphonophora, Oikopleura and Pteropoda
showed their preference to open sea. Pteropod species viz; *Cre:as acicula,
C. vireulu and Cavolinia sp. observed in the present collections, hid “already
been rccorded in the Indian Ocean by Tesch (1948) and Sakthivél (1967).
Ostracods formed a minor component of zooplankton in the Guif-of - Kutch
Cvpridina dentara was the common ostracod recorded.  Fish larvae (viz;.
Trichurus sp. Cwioglossus sp. ctc) were seen in common, although ﬂaey contri-

buted very less percentage of the total planklon

. The results (Table Til) of the present mvcsligation clearly indicated
‘ relauvely a higher zooplankton productivity for the stations off Gulf than the
stations inside the Gul. Further, the stations off Dwarka sustained rich: _biomass
as compared to the stations off Okha. Zooplankton biomass of about<4 to S
times more than the average biomass of the entire.Indian Ocean has been
reportcd for the northern and northeastern Arabian Sea (Prasad 1969). Again
zooplankton biomass of 560 m1{200 m3 recorded (Paulinose and Aravindakshan
1977) in the area of Kutch is the highest for the entire Indian Ocean. A
comparative account of zooplankton biomass .off Gulf of Kutch (Table I1I)
reveals, in general .a rich biomass for the stations off Gulf of Kuich (Range
- 20-80 ml/100 mS) especially in the regions off Dwarka (80 ml/100 m3) as
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reported by Paulinose and Aravindakshan The present study is in agreement
with thef above report. IOBC Report (1969), showed. relatively less mean
biomass of zooplankton for this region, which, however, can be attributed to
the difference in the sampling period and also to the limitation in the area of
sampling, -

'

The results (Table 1I) clearly indicated the abundance of crustaceans like
copepods and decapods in the inner Gulf region as compared to the outside
Gulf On the other hand, the abundance of chaetognaths, polychaets, medusae,
oikopleuth and siphonophores were more in the outside. Gulf ‘accounting for
relativelj high biomass in the area. Thus, the investigation revealed an increasc
in group diversity of zooplankton towards offshore region... The present study
has reported only very less number of ostracods in the Gulf of Kutch... But,
nccotdmg to Paulmose and Aravindakshan (1977) most of the:r collections off
Gulf 05 Kutch dominated by ostracods and also the samples collecmd during
night werc reported * to contain highest number of ostracods. ' Eventhough,
dissolved oxygen values were comparable between inside and outside stations
ef Gulf groups like Siphonophora, Peropoda, Oikopleura etc. ba\npg preference
te open ocean were confined mostly to the open ocean. -

The reported values on total zooplankton from Kandala icreek in the
interior. Gulf of Kutch (Ramamuithy and Dhawan 1963 and Dhawan 1972)
are not comparable for reasons such as that (a) the samples were of horizonral
haul in nature and (b) they were collected from a creek. However, a poor
primary pmdncuon in the waters ac the interior Gulf reglons as indicated by
these repofts was” chiefly attribited to: the very -poor visibility prevailed due
to high turbid nature of the “water ‘column:. Latter, a tcporr. on . plankton._.
(Bhasknmn and Gopalakrishnan, '1971) from port Okha in the Gulf of Kutch,
reveals’ 2 rich phytoplarikton and ~ zooplankton “of considérable ; quantity and
dwe_mgy comparable with any other Part of the west coast of. India. Even-
though, the reported biomass values of zooplankton for Port Okha 11.9 mijbaul
Jan °69 and 5.4 mijhaul-Jan '70) are close to the present results, they are not
comparable since they did not quantify the volume of fikered water.-

Nutnent values (Table 1) .of the surface water off Gulf of Kutch are
very much companbte to the llOE data. The reported mmnwalues of chloro-

-
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phyll A aod primary production for the water cofumn (O-50M) off Gulf of
Kutch region are> 50 mgim8 and> .50 mpg Cm3hour respectively (Krey
and Babenerd, 1976). Thus, the sea off Gulf of Kutch coatributes 2 rich
secondary production since it sustained high autrients and rich primaty pro-
dution. In addition to these biclogical productivity, a very rich benthic produc
tivity (Parulekar and Wagh, 1975 Kasinathan et al, 1973) and high fishery
potential (Virabhadra Raa 1973) have already been reportial for this region.

A rich fishery of diverse forms chiefly contributed by crustaceans, elasmo-
branchs, clupeiods, catfishes, polynemids, scianids, mackerals, soles, and ribbon
fishes exists in this area (Virabhadra Rao 1973). These forms mainly feed on
zooplankton either directly or indirecdy. Subramanyan (1973); Prasad (1969)
and Nair et al (1978) have correllated a rich fishery with rich plankton pro-
duction of south west coast of India. A very similar trend is existing in
the Saurashtra waters where high planktan production and rich fihery are
redarded '
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