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Abstract

The paper presents data (density, taxonomic composition) on the meiobenthos population
of Sevastopol Bay (the Black Sea) in 2018 as compared with the results of previous stud-
ies. The data were obtained using standard hydrobiological methods. Eleven large taxa
were identified as part of the bay's multicellular meiobenthos: Nematoda, Harpacticoida,
Ostracoda, Kinorhyncha, Halacaridae categorized as eumeobenthos, and small speci-
mens of Polychaeta, Oligochaeta, Turbellaria, Nemertea, Amphipoda, Cumacea cat-
egorized as pseudomeiobenthos. Nematodes dominated, averaging from 37.7 to 88.5 % of
the total number of meiobenthos. The meiobenthos density varied from 8 to 248 ind./10 cm’
while the meiobenthos distribution across the bay was uneven. Atrtill eriyskaya Bay
and an area in the centre of Sevastopol Bay were marked by consistently low values
of the meiobenthos density. At other sites, meiobenthos characteristics varied widely .
The paper considers in greater detail Yuzhnaya Bay and the top of Sevastopol Bay, where
the largest changes in the studied parameters have occurred over the past 25 years.
In 2018, the highest indices of taxonomic diversity and the density of meiobenthos organ-
isms were noted here. Uneven distribution of meiobenthos in very extended Sevastopol
Bay is associated both with different particle size distribution of bottom sediments and
with the influence of numerous various sources of pollution. This unevenness persists
for a long time with a significant difference among the values of various years; changes
in different parts of the bay occur rather synchronously.
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AHHOTaIUA

[IpuBeneHb! AaHHBIE O INIOTHOCTH M TAaKCOHOMHYECKOM COCTaBe MEHOOEHTOCHOTO Hace-
nenus 6. CeBacromnoiibckoit (UepHoe Mope) B 2018 T., KOTOpBIE CPABHEHBI C PE3yJIbTaT a-
MH TIpe IBIIYIIUX HUCCJICT0BaHUH. JJaHHBIE TOJydeHBl CTaHAAPTHBIMH THAPOOHOIOTH-
YeCKMMH MeToJaMu. B cocTaBe MHOTOKIIETOYHOTO MeioOeHTOCa OyXTHI OTpee e HbI
11 kpymnubix TakcoHoB: Nematoda, Harpacticoida, Ostracoda, Kinorhyncha, Halacaridae,
KOTOpBIE OTHECEHBI K 3BMeii0OeHTOCY,  Menkue sk3eMiupipbl Polychaeta, Oligochaeta,
Turbellaria, Nemertea, Amphipoda, Cumacea ncesnomeiiobenroca. JJOMHHUPOBAIN He-
MaToOJBI, COCTaBIIs B cpexHeM oT 37.7 mo 88.5 % oOmeil 4ucieHHOCTH MeHoOeHToca.
UHCICHHOCTD Meif0BEHTOCa H3MEHsIAch oT 8 10 248 9K3./10 cM?, IIPY 3TOM HaOJII01a1ach
HEPaBHOMEPHOCTH paclpesiesicHnst MeobeHnToca mo Oyxre. CTAOMIBHO HU3KUMH IO Ka3a-
TeJIMH YUCJIEHHOCTH XapaKTepu3yloTcs 0. ApTuimepuiickas U ydacTok B meHrpe 6. Ce-
BacTONMONbCKON. Ha npyrux ydacTkax HaOmomamM HIMPOKYHO BapHaOelIbHOCTh XapakTe-
puctuk MeitobenToca. bonee moapoOHO paccMoTpensl BepmmHa 6. CeBaCTONOIBCKON U
6. OxHas, riae 3a 25 neT npou30IM HauOOIbIMe U3MEHEHHUS [0 M3yJaeMbIM apaMeT-
pam. B 2018 r. 31ecb oTMeUYEeHBI camble BBICOKHE MOKa3aTEeId TAKCOHOMUYECKOTO Pa3Ho-
00pa3us U MIOTHOCTHU MOCETIeHHs OpraHu3MoB MeifoOeHToca. HepaBHOMepHOCTE pacmpe-
JeneHuss Meifo6eHToca B 0UeHb NPOTsHKEHHON 0. CeBacTOMONbCKON CBA3aHA KaK C pas-
HBIM TIPaHyJIOMETPUYECKUM COCTaBOM JOHHBIX OTJIOKECHUH, TaK U C BIMSIHHEM MHOTO-
YHCJICHHBIX Pa3HOOOPA3HBIX MCTOYHHKOB 3arpsi3HEHMs. JTa HEPaBHOMEPHOCTh COXpPaH -
eTcs B TeUYEHHE [UIUTEILHOTO BPEMEHH IIPH JOCTOBEPHON pasHULIE MEX]y ITOKa3aTeIsIMH
Pas3HBIX JET, U3MEHEHUS B PA3JIMYHBIX YacTAX OYXThI IPOUCXOAT JOBOJILHO CHHXPOHHO.

KaodeBrbie cJioBa: MeiloOeHTOC, MHOTOJIETHHE M3MeHEeH U, CeBacTOMONbCKas OyXTa,
UepHoe Mope
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Introduction

The study of the meiobenthos of the Sevastopol coastal water has a signifi-
cant history. Thus, the first information conceming nematodes was given in the
works of I. N. Filipyev in 1918. Faunistic studies of various taxonomic groups of
this benthos aggregation have been carried out during the 20" century [1] and
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continue nowadays [2, 3]. The focus area of A. O. Kovalevsky IBSS Department
of Marine Sanitary Hydrobiology is the study of the dependence of the
meiobenthic organisms’ distribution on the level of pollution of bottom sed-
iments. Related work has begun more than 30 years ago and is carried out with
the frequency of integrated sanitary and biological surveys once every three
years. Sevastopol Bay is elongated in the latitudinal direction with its length of
7 km. At the top, the Chyornaya River enters the bay, which is its
paleochannel.

Its mouth, narrowed by moles, is opened to the west. The coastline is crenelated
and forms many smaller bays, which differ from each other in their depth, types
of bottom sediments and water exchange nature. Along the shores and in the wa-
ter area of the bay, there are various industrial facilities, which, like coastal
residential construction, represent the sources of heterogeneous pollution [4].
The pollution nature and level of the bay have repeatedly changed over a quarter
of the century, which was caused by socio-economic reasons [5, 6].

In connection with the new data collected during long-term monitoring,
the aim of this work is to characterize the current state of Sevastopol Bay
meiobenthos as compared with the results of previous studies [7, 8]. The most
closed areas with limited water exchange, classified as moderately and heavily
polluted, are considered in more detail [9, 10].

Materials and methods

In 2018, meiobenthos of Sevastopol Bay bottom sediments was studied
at 27 permanent sampling stations (Fig. 1) during the so-called biological sum-
mer season [11] (in July—August), as well as during the surveys of 1994-2006.
The material was sampled in three replications with a tube 3.4 ¢cm in diameter,
from the bottom lifted on board the vessel using a Petersen grab with sampling
area of 0.038 m> Samples of bottom sediments were washed through a sieve
with a mesh diameter of 1 mm in order to separate macrobenthic organisms.
The filtrate was collected with 76PA-50 silk bolting cloth (mesh size — 0.082 um),
the sediments were fixed with 96 % ethanol. Samples were microscoped using

44.60°
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Fig. 1. Grid of meiobenthos sampling stations during complex sanitary
and biological surveys. Roman numerals stand for transects
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a Bogorov chamber to determine the density of representatives of the meio-
benthos main taxonomic groups with recalculation of the density of organ-
isms per 10 cm”®.

Results and discussion

The samples taken showed the representatives of such taxa as Nematoda,
Harpacticoida, Ostracoda, Kinorhyncha, Halacaridae categorized as
eumeobenthos, and small specimens of Polychaeta, Oligochaeta, Turbellaria,
Nemertea, Amphipoda, Cumacea, categorized as pseudomeiobenthos. A total of 11
large taxa were identified (Fig. 2).

Fig. 2 shows that Nematoda dominated, averaging from 34.9 to 85.7 % of
the total number of meiobenthos. Harpacticoida are also presented at all the sta-
tions, ranging from 14.6 to 25.1 %. The remaining groups were not found at all
the stations, and their proportion made less than 10 %, except for Kinorhyncha
at the mouth of the bay (16.6 %) and Polychaeta at the top (25.7 %), as well as
at the mouth (15.2 %). The meiobenthos density varied from 8 to 248 ind./10 cm?®
(Fig. 3). The minimum values were noted in transects 111 and VI (Artilleriyskaya
Bay), the maximum ones — in transect V (Yuzhnaya Bay).

The areas of the bay where bottom sediments have been classified as polluted
for a long time are considered in detail [7, 8, 10]. These are the areas of
the Inkerman boat basin and the adjacent water area (transects | and 1), as well as
Yuzhnaya Bay (transect V).

The meiobenthos of Sevastopol Bay top at stations 1-6 is represented by
eight large taxa dominated by eumeiobenthos, which, in tm, is dominated by
Nematoda (from 20.0 to 100.0 %) (Fig. 4). Harpacticoida accounted for up to
41.4% of the total density. At station 3, Ostracoda made a significant contribution
to the density. Pseudomeiobenthos is represented by worms with the predomi-
nance of Polychaeta, whose contribution to the total density was significant in
the estuarine area (the place of the Chyomaya River inflow, station 1). At the
very mouth (station 1a), the number of meiobenthos is insignificant. The total
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Fig. 2. Representation and ratio of meiobenthos taxa

Ecological Safety of Coastal and Shelf Zones of Sea. No. 1. 2022 107



in Sevastopol Bay in 2018
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Fig. 3. The average density of meiobenthos of
Sevastopol Bay in 2018

abundance varied within 4.4-128.2 ind./10 cm? with the maximum values at sta-
tion 1; the maximum taxonomic diversity was also noted there.

Yuzhnaya Bay meiobenthos (stations 10-12) is represented by nine large
taxa with the significant predominance of eumeiobenthos (Fig. 5). It, in turn, was
dominated by Nematoda (37.1-83.0 %). Harpacticoida accounted for 3.1 to
58.4 % of the total density. Pseudomeiobenthos is represented mainly by juvenile
specimens of worms with the predominance of Oligochaeta. Malacostracans
(Cumacea) were recorded at two stations. The total density of meiobenthos varied
within 32.3-321.6 ind./10 cm? with a tendency to increase towards the exit from
the bay.

Due to the small sample size, nonparametric statistical methods were used
to compare the data on the density of meiobenthic population and its taxonomic
diversity obtained at stations I, Il, V in 2018 with similar indices of past surveys.
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Fig. 4. Density (a) and taxonomic composition (b) of meio-
benthos at the top third of Sevastopol Bay, 2018
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Fig. 5. Density (a) and taxonomic composition (b) of meio-
benthos of Yuzhnaya Bay, 2018

Friedman ANOVA and Kendall’s coefficient of concordance were used to test
the validity of the hypothesis about the spatial and interannual variability of
the meiobenthos density of settlements and taxonomic diversity. Differences were
considered statistically significant at a significance level of 0.05. Data processing
was carried out using Microsoft Excel and Statistica 12 software packages.
Analysis of variance showed the absence of statistically significant differ-
ences in the change in the density of the meiobenthos settlement at the stations of
transects I, I, V (p =0.48, concordance coefficient (CC = 0.14)) (Fig. 6, a).
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Fig. 6. Changes in the density of meiobenthos settlements at stations of tran-
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sects I, I, Vin 1994-2018: a — by stations; b — by years
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Fig. 7. Changesin the number of meiobenthic taxa at stations of transects I, I, V

in 1994-2018: a — by stations; b — by years

Time analysis showed the reliability of differences in the density of maiobenthos
in transects I, 11, V in different years (Fig. 6, b). Thus, higher values were ob-
served in 2003 and 2006, minimum ones — in 1994 and 2000. It was noted earlier
that at the beginning of the 21°*' century there had been an increase in the density
and biomass of meiobenthos both in the eastem part of the Black Sea and in
the estuarine zone of the Danube [12, 13].

Analysis of data on the taxonomic diversity of Sevastopol Bay meiobenthos
shows a significant difference both among the stations (Fig. 7, a) and among in-
dividual years of studies (Fig. 7, b).

Conclusion

The presented results reflecting the current state of Sevastopol Bay
meiobenthos, have shown that the previously noted so-called depressed areas are
preserved in the bottom sediments of the water area — these are Artilleriyskaya
Bay and central part of Sevastopol Bay. Yuzhnaya Bay, on the contrary, in 2018
had the highest indices of taxonomic diversity and density of meiobenthic organ-
isms’ settlements. High density and diversity are also noted at the top of Sevasto-
pol Bay.
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