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Abstract

Since the Caspian Sea has special conditions due to its strategic location, so knowledge of biological groups
including phytoplankton, zooplankton and combs will be of particular importance. Because of the Caspian Sea
has experienced emerging phenomena in recent decades, including the arrival of non-native species and the
flourishing of some of them. Non-native and invasive comb (Mnemiopsis leidyi) is one of the prominent
examples of this species that entered the Caspian Sea from the Black Sea in 2000 through the balanced water of
ships. From 2001 to 2009, this animal spread in all areas of the sea with a lot of biomass and after that it
remained at a low level.

In this study, zooplankton and comb jelly were sampled in four periods of beginning of fish breeding, mid-
period, end of period and before cage fishing by plankton net with 100 y and mouth diameter of 36 cm and
plankton net with 500 p, with the diameter 50 cm in four geographical directions: north, east, south and west of
the cage in the shadow distances of the fish breeding cage with100 (200) M and 1000 M. Phytoplankton samples
were collected from the surface layer, 10 and 30 m, while zooplankton and comb samples from 0-10 and 10-30
m layers were collected by vertical tows.

The species composition of zooplankton during the study period (1336-97) of the areas around the cages is such
that in this period 10 species belong to 4 groups of permanent zooplankton (3 species of Copepoda (Acartia
tonsa, Halicyclops sarsi, Ectinosoma consimum), 1 species of Cladocera (Podon polyphemoides), 1 species of
Rotatoria (Brachionus calyciflorus) and 1 species of Protozoa (Foraminifera sp.) and 4 species of
Lamellibranchiate larvae, Balanidae (Amphibalanus improvisus), Hypania invalida were observed. Presence and
absence of different zooplankton groups so that 9, 8, 7 and 8 species were recorded in the geographical parts of
west, north, east and west, respectively.

Examination of zooplankton before fish farming in cages of Nowshahr region in the southern Caspian Sea during
2017-18 showed that the average abundance and biomass were 2764.9+ 2.3 ind.m™ and 13.6+ 0.02 mg.m™,
respectively in which 96.7% of zooplankton abundance consisted of Acartia tonsa with average abundance and
biomass of 2057.2+1.8 ind.m™ and 10.7 + 0.4 mg.m™, respectively. The average abundance and biomass of
zooplankton at the beginning of the fish breeding period in the cage of Nowshahr region were 1755+2.5 ind.m’
%and 17.4+ 0.06 mg.m~, respectively, and in the middle of the fish breeding period in the cages 3176.2+ 2.5
ind.m?and 19.3 0.19 mg.m™®, at the end of the cage rearing period were 2896.80.3 ind.mand 25.8+ 0.1 mg.m’
® indicating a significant difference in zooplankton abundance at the beginning of the breeding period with the
middle and end of the fish breeding period in the cage (P <0.005).

Investigation of the average total abundance of zooplankton in different geographical directions of north, east,
south and west and also in the distances of shadow, 200 (100) M and 1000 M of surface layers (0-10 meters) and
depth (10-30 meters) at the beginning fish farming in cages in Nowshahr region showed that the average total
density of zooplankton in this period was 1755.5+ 2.1 ind.m™and 30.9+0.02 mg.m™, which showed a significant
difference between zooplankton abundance in layer 0-10M and distances of 200 and 1000 M from the cage (P
<0.005).

The survey of the comb jelly around rainbow trout farming cages during four periods showed that the highest
average abundance and biomass at before cage farming in the cage were 25.6 ind.m™ and 0.34 g.m™ (with the
highest abundance and biomass of 55-71 ind.m™ and 1-1.8 g.m™ respectively, at distance of 1000 and 100 M
(layer 0-10 m) and the lowest abundance and comb biomass were recorded of 1.9 ind.m™ and 0.12 g.m?g at the
end and beginning of the fish breeding period, respectively, which showed a significant difference in comb jelly
abundance at the beginning and end of the fish breeding period in the cage (P<0.005). Comb jelly structure at the
beginning of fish farming (autumn) showed that the average abundance and comb biomass were 15.8+1.5 ind.m"
% and 0.3+0.02 g.m™, respectively that the highest average abundance was at a distance of 2000 m of north of the
cage with abundance and biomass of 71.3+6.8 ind.m™ in the layer of 0-10 m with an biomass of 1.9+ 0.6 g.m>,
respectively. The lowest amount of combing was recorded in the shade of north and south of the cage with the
absence of comb jelly, indicating a significant difference in comb jelly abundance in the 0-10 m layer with a
distance of 1000 m from the fish farming cages (P<0.005). The size structure of he comb population showed that
the individuals of less than 5 mm make up about 90.2% , group between 6-15 mm was about 6.1 % and the
group of adults (larger than 16 mm) included approximately 3.6% of the combed population. However, due to
the presence of mesotrophic conditions in the coastal waters of the southern Caspian region, it is appropriate that
any aquaculture development in this region be done with a precautionary approach and initially as a pilot to
avoid environmental problems.

Keywords: Cage, Zooplankton, Mnemiopsis leidyi, Abundance, Caspian Sea
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