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Abstract—The ROPME Sea Area is a rich habitat for numerous species of
marine flora and fauna. Zooplankton play a major role in the marine food chain
leading to the production of organisms of economical value such as shrimp and
fish.

The Gulf crisis in 1991 resulted in a massive oil spill of 6-8 million barrels
of crude oil that was spilled in the Gulf, therefore, threatening its environment
and resources. During 18-24 December 1993, 19 Gulf stations were sampled
for plankton and key oceanographic variables. Zooplankton samples were
obtained from vertical hauls with a 110 um NORPAC nets. The samples were
preserved in 5% buffered formaldehyde, enumerated and identified to the
lowest taxon possible. The objectives of this short-term study were to deter-
mine the zooplankton community structure, abundance, and the spatial distri-
bution of the different kinds of zooplankton.

Over 75 genera and species of zooplankton were identified in the Gulf
samples collected, and abundance of major groups as well as identified genera
and species are reported.

Copepods dominated the zooplankton followed by nauplii. Copepods and
nauplii composed more than 64% of the total zooplankton. Mollusc larvae,
ostracods and chordates followed copepods and nauplii in abundance. The
southern stations displayed higher numbers of ostracods, especially along the
eastern coast of the Gulf. In general, total zooplankton abundance was higher
on the western side of the Gulf than on the eastern side.

In general, calanoid and cyclopoid copepods were equally abundant. The
three most abundant copepod genera were Qithona, Onceae and Paracalanus.
The most abundant ostracod species was Euconchoecia aculeata, while the
most abundant cladoceran was Penillia avirostris. Oikopleura spp. dominated
the larvacean population.

The evaluation of the data on hydrographic conditions during this study,
indicate no major differences in temperature and salinity values among the
different stations during the period of the study, however, some regional
differences in the abundance and distribution of the different kinds of zoop-
lankton are evident.

In general, distribution and dominance of key zooplankton species ob-
tained from this post-spill study resemble the pre-spill results reported by
previous studies.

INTRODUCTION

- The Gulf crisis in 1991 resulted in a massive oil spill of 6—8 million barrels of
crude oil that was spilled in the Gulf, therefore, threatening its environment and
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Table 3. (continued)

Stn | Depth | Location Dominant % Compo- | Abundance Total Zooplankton
(m) Copepod sition of genera Copepod Abundance
Abundance

12 {159 [T3 Oithona 25.4 3071 12095 19267
Oncaea 226 2738
Paracalanus 14.6 1762
Corycaeus 3.9 476

13 |678 | T4 Qithona 27.6 1609 5837 9363
Oncaea 15.9 926 :
Paracalanus 11.2 655
Microsetella 2.9 168

14 150 |T4 Paracalanus 20.5 1556 7587 12341
Oncaea 26.0 1975
Oithona 17.1 1301
Corycaeus 3.1 232

15 | 652 |T4 Oithona 253 2526 9987 16585
Oncaea 25.1 2509
Paracalanus 15.4 1535
Corycaeus 5. 543
Microsetella 4.8 474

16 63.2 T5 Oithona 29.3 2560 8737 17095
Oncaea 223 1948
Paracalanus 20.5 1793
Corycaeus 23 197
Microsetella 2.3 197

17 56.9 TS QOithona 25.7 1409 5475 10093
Oncaea 20.6 1125
Paracalanus 16.8 921
Corycaeus 4.6 250

18 61.7 TS Oncaea 279 2724 9767 18944
Qithona 16.2 1585
Paracalanus 16.8 1642
Corycaeus 6.2 610

19 |573 | TS Oithona 28.1 4500 16040 26361
Oncaea 15.2 2441
Paracalanus 12.2 1951
Corycaeus 7.0 1128

and Paracalanus aculeatus (650.7/m?); most abundant cyclopoids were Oithona
spp- (2850.2/m?), followed by Oncaea spp. (1591.5/m?%); and the most abundant
harpacticoids were Euterpina acutifrons (213/m?), followed by Microsetella
rosea (187/m?3), and Macrosetella gracilis (95/m3).

Several genera dominated the copepod population at the different stations
sampled (Table 3). Oithona was the most abundant genus at all stations except
stations 1 (Oncaea was the most abundant), 11 (Paracalanus was the most
abundant), and 14 (Paracalanus was the most abundant). In general, Oithona spp.
was found to be the dominant genus in this study, in Michel et al.’s study and in
Yamazi’s study.
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The seven most abundant copepod genera and species constituting a mean
abundance of more than 100/m? in the December 1993 study are: Oithona spp. -
(2,850.2/m3), Oncaea spp. (1,591.5/m?), Paracalanus crassirostris (770.6/m?),
Paracalanus aculeatus (650.7/m?), Euterpina acutifrons (213/m?), Corycaeus
speciosus (191/m?) and Microsetella rosea (187/m?). Michel et al. (1986) listed
the following seven most abundant species in terms of numerical order during
November 1979: Paracalanus crassirostris (3,985/m?), Oithona spp. (2,350/m?),
Oncaea spp. (1,970/m?), Paracalanus aculeatus (668/m?), Corycaeus spp. (259/
m?), Euterpina acutifrons (173/m?), and Microsetella rosea (18/m?). The above
two lists of species appear similar, however, there are differences in terms of their
numerical dominance, probably due to monthly and inter-annual variabilities of
the physico-chemical characteristics of the Gulf marine environment.

Large size copepods such as Labidocera minuta (438/m?), Canthocalanus
pauper (341/m?), Clausocalanus furcatus (195/m?), and Eucalanus subcrassus
(97/m3) were numerous at station 11, where other zooplankton groups also
displayed maximum abundance. Euchaeta concinna (mean abundance = 36/m?)
were in general more numerous at the eastern and central stations (maximum
abundance of 88/m* was found at station 10) along each of the five sampled
transects than at the western stations.

Acartia spp. (mean abundance = 35.4/m?) were more numerous at stations 3
(146.7/m?) and 11 (340.6/m?). The most uncommon species, encountered only
once, were Undinula vulgaris at station 11 (an expatriate from oceanic popula-
tions outside the Gulf), and Pontellina plumata at station 3. Another rare species
that was found a couple of times was Acrocalanus longicornis at stations 1 and
2.

Mollusc Larvae

Mollusc larvae (mean abundance = 2,214/m3) were the second most abun-
dant group in the study area (following copepods and their nauplii). Pelecypod
larvae (bivalves) composed 53% of the total mollusc population, and were much
more numerous than gastropod larvae (36.4%). The third most abundant mollusc
was Creseis acicula (7.8%). Pelecypod larvae were also found to be the most
dominant molluscan group in the studies of Michel et al. (1986) and Yamazi
(1974). In the present study, pelecypod larvae were more numerous at stations 7
(5,993/m?), 11 (2,336/m?), 18 (2,179/m3), 16 (1,762/m3), 4 (1,635/m?%), 3 (1,367/
m?), and 15 (1,310/m?). Gastropod larvae were more numerous at stations 7
(5,646/m?), 16 (1,358/m3), and 19 (1,167/m?). Other mollusc groups were present
but were much lower in abundance than the previous three. Desmopterus papilio
was most abundant at station 15 (mean = 241/m?), followed by stations 9 (mean
= 181/m?) and 4 (mean = 162/m?). Carolina longirostris were observed at station
17 only (mean = 0.1/m3).

Ostracods

The third most abundant zooplankton group was ostracods (mean abundance
= 1,894/m?) which were represented by two species, Euconchoecia aculeata
(mean = 1,698/m?) and Cypridina sp. (mean = 123/m?3), with the first one
(Euconchoecia aculeata) being the most abundant in the present study and in the
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studies of Yamazi and Michel et al. Ostracods were less abundant at the western
stations along transects 1, 2 and 3. However, similar abundance values were -
found at the eastern and western stations of transects 4 and 5. Highest abundance
values for ostracods were found at stations 11, 8, 4 and 1.

Chordates

Three chordates (mean abundance = 1,007/m?) were observed in our samples,
Oikopleura spp. (97% of all chordates), Doliolum spp. (1.7%) and lancelets
(1.3%). Oikopleura spp. were also the most dominant chordate in the studies of
Michel etal. (1986) and Yamazi (1974). Highest density of Oikopleura was found
at station 11 (mean = 4,477/m?), followed by stations 3 (mean = 2,787/m3), 8
(mean = 1,963/m?), 12 (mean = 1,762/m?) and 5 (mean = 1,715/m?). No chordates
were found at station 6. Doliolum spp. were most abundant at stations 19 (mean
= 148/m?) and 18 (mean = 58/m?), while lancelets were most abundant at station
2 (mean = 97/m?%), followed by station 3 (mean = 60/m?).

Chaetognaths

Chaetognaths (mean abundance = 289/m®) were dominated by Flaccisagitta
enflata (Sagitta enflata) in our study as well as the studies of Michel ez al. (1986)
and Yamazi (1974). Chaetognaths were more numerous at stations 11 (mean
abundance = 1,168/m?), and 19 (mean abundance = 1,078/m?).

Cladocerans

Cladocerans were not abundant in the samples of the present study. Three
species of cladocerans (mean abundance = 28/m?) were observed in our samples,
Penilia avirostris (mean abundance = 25/m3), Evadne tergestina (mean abun-
dance = 3/m?), and Podon polyphemoides (mean abundance = 0.34/m?). P.
avirostris was the most dominant cladoceran group in this study as well as in the
studies of Michel et al. (1986) and Yamazi (1974). P. avirostris was most
numerous at stations 18 and 19, where it exclusively occurred at these stations.
Evadne tergestina was encountered twice at stations 5 and 6, while, Podon
polyphemoides was rare, and occurred only once at station 1.

CONCLUSIONS

Distribution and dominance of key zooplankton species obtained from this
post-spill study resemble, in general, the pre-spill results reported by Michel et
al. (1986) and Yamazi (1974). Copepods were most numerous at stations along
the western side of the ROPME Sea Area, than the eastern side. Calanoids and
cyclopoids were equally abundant at all stations sampled. Oithona spp. were the
most numerous copepod species followed by Oncaea spp. and Paracalanus spp.
Ostracods were more abundant at stations along the eastern coast of the ROPME
Sea Area.

The evaluation of the data on hydrographic conditions during this study,
indicates no major differences in temperature and salinity values among the
different stations sampled during the period of the study. However, some regional
differences in the abundance and distribution of the different kinds of zooplank-
ton were evident. Station 11 was peculiar, due to the high abundance of plank-
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tonic herbivores and carnivores. Highest densities of nauplii, total copepods,
Paracalanus spp., Corycaeus spp., Microsetella rosea, Labidocera minuta,
Eucalanus subcrassus, Canthocalanus pauper, Clausocalanus furcatus, ostra-
cods, chordates, chaetognaths, and decapod larvae occurred at station 11, which
makes it an interesting area to conduct a trophodynamic study.
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