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The effect of eutrophication on the Copepods of the Adriatic Sea
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The aim of this paper is to determine the consequences of progressive
eutrophication effects caused by human activity on the composition and density of
copepods. X

Zooplankton material for this study was collected from bottom to surface at five
stations in the eastern Adriatic with HENSEN plankton net (73/100, silk N° 3). One of
them was in the coastal waters in front of Dubrovnik (Gruz) harbour, two in the Vela
Luka Bay (channel region of the middle Adriatic) and the last two in the open middle
Adriatic ) and the last two in the open middle Adriatic (Fig. 1).
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Fig.1 The study area

Fifteen years of investigations (1977-1991) on copepods in front of Dubrovnik
harbour have shown that about 30 species are present in summer (REGNER, 1986,
1987, 1989, 1991). Although some predominantly pelagic copepods such as :
Neocalanus gracilis, Calocalanus plumulosus, Clausocalanus parapergens,
Pleuromamma gracilis, Heterorhabdus papilliger, Corycaeus flaccus and some others
appear from time to time, neritic species usually occur with higher densities. Acartia
clausi is always dominant in summer, with an extraordinary high percentage of up to
80 %. In 1991, the percentage of Acartia clausi was 93% of all other copepods. In
addition recent results (July 1991) indicate that the density of copepods show an
increasing trend of about 1300 copepods/m?3 . The increasing trend of the percentage of
Acartia clausi and the increasing copepod density we can connect with the progressive
eutrophication of eastern Adriatic coastal waters and the increasing phytoplankton
density in fifteen years period.

In Vela Luka Bay, about 35 species of copepods were found in 1990. The maximum
number of species was found at the entrance to the bay, exposed to the strongest
impact of open sea waters. Nevertheless, the species composition is diverse in the
inner part of the bay, with some pelagic species in addition to those of neritic origin.
So, the presence of the copepods: Lucicutia flavicornis, Mecynocera clausi, Euchaeta
hebes, Heterorhabdus pappiliger and some others, predominantly pelagic species,
indicate a mixing of coastal and pelagic influences throughout the study area.
Dominant copepods were: Acartia clausi constituting as much as 93% in July,
Centropages kroyeri {(up to 50% in autumn), Temora stylifera, Labidocera wollastoni
etc. Apart from the high percentage of Acartia clausi in summer, the eutrophication
effects of human activities can be seen in the inner part due to an unexpected high
biomass for such a shallow station. This phenomenon was observed especially in
summer.

At stations close to the Jabuka Pit and Palagruza (open waters of the middle
Adriatic), about 50 species of copepods were found. Although this number is smaller
then expected, we can explain it by seasonal samplings of zooplankton in 1986 and
1987. Ctenocalanus vanus, the most wide-spread Adriatic species was dominant of the
present copepods with about 11%. Furthermore Acartia clausi was present by 6%,
Clausocalanus jobei by 4,6%, Centropages typicus by 4.4% etc. From time to time, with
just a few specimens : Clausocalanus mastigophorus, Calocalanus plumulosus,
Clausocalanus parapergens, Haloptilus longicornis, Lucicutia flavicornis, Macrosetella
gracilis, Scolecithricella dentata, Corycaeus flaccus and some other predominantly
pelagic species appeared, as a consequence of dynamics of water masses and mixing of
coastal and open-sea waters at the studied stations. The number of copepods per m?3 is
low-about 112/m3? which is usual for open waters of the middle Adriatic.

Conclusions

From the results mentioned above we conclude:

1. The recent results in front of Dubrovnik (coastal sea) have shown progressive
changes under the influence of eutrophication, such as the increasing trend of the
percentages of Acartia clausi and the increasing copepod density.

2. In the Vela Luka Bay (channel region) the eutrophication effects of human
activities can be seen in the upper part of the bay through unexpectedly high biomass
and high percentage of Acartia clausi, too.

3. No changes have been recorded yet from the open middle Adriatic.
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