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In the article, for the first time for the shelf of the northwestern part of the Black Sea, the features of the formation
total abundance and biomass of permanent (permanent members) and temporary (temporary members) components
of meiobenthos in the upper sublittoral of the Odessa Bay (2.5—11 m). The material was presented by quantitative samples
collected in 2012, in the coastal zone of the Odessa Bay. During the research period, from 9 to 13 groups of meiobenthos
were found on various substrates: Foraminifera, Nematoda, Harpacticoida, Ostracoda, Halacaridae, Kinorhyncha,
Turbellaria, Oligochacta, larvae and juveniles of Polychaeta, Bivalvia, Gastropoda, Balanus. There are 9 large taxa on
the sandy substrate, 12 on the shell, and 10 taxa on the stony substrate with algae cover. An analysis of the distribution
of individual meiobenthic on various substrates showed their significant differences. Nematoda dominated on the sandy
substrate. The main role was played by polychaetes and juvenile bivalves. On the shell rock, the total abundance
of meiobenthos varied at different stations from 2500 ind. m? to 269000 ind. m? (average — 143300 ind. m), the main
part of it was formed by eumeiobenthos (72.7 %). In the periphyton of rocky substrate, the meiobenthos consisted
of 10 large taxons. Turbellaria, Kinorhyncha and Gastrotricha were absent. The total number of meiobenthos varied from
59000 ind. m 2 to 341000 ind. m - (on average 156107 ind. m ). The proportion of eumeiobenthos in the total number
of organisms was 67.4 %. On the mixed substrate, the formation of the total abundance of meiobenthos occurred mainly
due to 6 groups (Nematoda, Harpacticoida, Ostracoda, Oligochaeta, Polychaecta, juveniles of Bivalvia). Concentration
of'the total meiobenthos varied from 83000 ind. m? to 146500 ind. m (on average 120500 ind. m?). Nematoda dominated,
the subdominant group was Harpacticoida. The paper considers the formation of quantitative indicators of the main groups
of meiobenthos (Foraminifera, Nematoda, Harpacticoida, Ostracoda, Halacaridae, temporary meiofauna) depending on

the type of substrate.
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Introduction

In the upper sublittoral of the Black Sea (10—11 m)
therichestfoodbase forfishlarvaeandjuvenilesis formed.
The purpose of our research is to study the formation
of quantitative characteristics of representatives of large
taxa (total abundance and biomass) of the meiobenthic
community in the upper sublittoral of the Odessa Bay.
Earlier, studies of the end of the last century (Vorobyova
1999) and the first decades of the 21st century were
devoted to these issues (Vorobyova et al. 2017,
Vorobyova et al. 2019; Vorobyova 2021; Vorobyova
2021a). The study of the features of the formation
of the ecological characteristics of the meiobenthos on
various substrates of the northwestern part of the Black
Sea is of great importance. Based on the indicators
of the dominance of large taxa in the total abundance
of meiobenthos, one can judge the formation of a food
base for representatives of larvae and juveniles of the fish.
According to meiobenthic indicators, it is possible
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to rank the types of bottom substrates according to
the accumulation of organic substances.

Material and research methods

The analysis was based on the results of 96 sample
processing in the upper sublittoral of the Odessa Bay in
2012. The samples were collected by diver according to
the following scheme (Fig. 1). Sections A and B, located
perpendicular to the coast, covered a depth of 2—6 m to
11.7 m. Section C was located at a depth of 11-11.7 m,
and section D, which, like section C, is located parallel
to the shore — at a depth of 6.0-6.7 m. In this work, we
consider the quantitative characteristics of only large
taxa, which play a significant role in the formation
of general indicators (abundance and biomass)
of the meiobenthos. Samples were taken with a benthic
frame 10x10 cm, washed through a system of benthic
sieves, under the last of which (1 mm) mill gas was
substituted with a mesh size of 90 um. Samples were
fixed with 4 % formalin and simultaneously stained
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with Rose Bengal dye. The material was processed in
the laboratory using optics.

Breakwaier

Fig. 1. The distribution scheme of bottom biocenoses

in the area of the Marine research station of Odessa

National Mechnikov University (Odessa Sea region)

in July 2012 (k — stony substrate, m — sand, p — shell,
¢ — mixed substrate)

Results and discussion

During the research period, from 9 to 13 groups
of meiobenthos were found on various substrates:
Foraminifera, Nematoda, Harpacticoida, Ostracoda,
Halacaridae, Kinorhyncha, Turbellaria, Oligochaeta,
larvae and juveniles of Polychaeta, Bivalvia, Gastropoda,
Balanus. There were 9 large taxa on the sandy one, 12 on
the shell, and 10 taxa on the stony substrate with algae
cover. At the same time, turbellarians, kinorhynchus
and balanus larvae were noted only in one sample out
of 96. Representatives of eumeiobenthos predominated
in various biotopes, which accounted for 61.5 % on stony
substrate, 72.7 % on shell rock, 67.6 % on sandy and on
mixed one — 64.7 %. Thus, the proportion of the total
abundance of these two categories of meiobenthos
in the entire study area was within the same limits.
The total number of meiobenthos on different substrates
varied significantly. It was minimal on mixed substrate,
and maximal — on rocks with algae.

The total biomass of meiobenthos on different types
of substrates ranged from 1893 mg m? to 3101 mg m™.
The permanent (eumeiobenthos) component played
the main role in the formation of the total abundance
ofmeiobenthos, whereasthe decisive role inthe formation
of the total biomass belonged to the pseudomeiobenthos
(temporary component). So, on sandy substrate, it
was 81.6 %, on a shell — 79.4 %, on stones with algal
overgrowth — 74.6 %, on a mixed substrate — 78.6 %.

The analysis of the distribution of individual
meiobenthic taxa on various substrates showed their
significant differences. Nematoda dominated on
the sandy substrate, Ostracods were absent. This is
due to their ecological features and the possibility
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to develop mainly on the algal substrate. Juvenile
Gastropoda were also absent. Most of the total
abundance was formed by eumeiobenthos, accounting
for 67.4 % of the total number of organisms. The total
biomass (variations from 437.4 to 5764.4 mg m?)
averaged 2807.5 mg m?, which was mainly formed
by representatives of pseudomeiobenthos (81.6 %).
The main role in the latter was played by polychaetes
and juvenile bivalves.

Onthe shellrock, the total abundance of meiobenthos
varied at different sites from 2500 ind. m? to
269000 ind. m? (average 143300 ind. m), the main part
of it was formed by eumeiobenthos (72.7 %). Nematoda
prevailed, leaving 54.1% of the total. The total biomass
was slightly lower than on the sandy substrate —
an average values made 1893 mg m™ (the range is 125.4—
7675.8 mg m?). These parameters, were formed mainly
by polychaetes and bivalves as well as on the sand.
Turbellarians, Kinorhyncha were met with single
specimens. The remaining representatives of large taxa
had a low abundance.

Inthe periphyton ofrocky substrate, the meiobenthos
consisted of 10 large taxa. Turbellaria, Kinorhyncha
and Gastrotricha were absent. The total abundance varied
from 59000 ind. m 2 to 341000 ind. m? (156107 ind.
m? on average). The proportion of eumeiobenthos
in the total number of organisms was 67.4 %.
The proportion of pseudomeiobenthos was quite high
(32.6 %). The total biomass of meiobenthos varied
widely — 739.38 mg m? to 5873.0 mg m? (3104.42 mg
m~2onaverage). Harpacticoidadominated, Nematodawas
the subdominant group. Thus, crustaceans and juvenile
bivalve mollusks mainly developed on the stony
substrate among algal fouling, which was also reflected
in the study of the lithocontour of the northwestern part
of the Black Sea (Vorobyova at al., 2019). The relatively
high accumulation of nematodes is associated with silt
that deposited on the settlements of Bivalvia.

On the mixed substrate, the formation of the total
abundance of meiobenthos occurred mainly due to 6 groups
(Nematoda, Harpacticoida, Ostracoda, Oligochaeta,
Polychaeta,  juveniles of  Bivalvia). Indicators
of the total abundance varied from 83000 ind. m? to
146500 ind. m? (120500 ind. m? on average). Nematoda
dominated, the subdominant group — Harpacticoida.
The proportion of eumeiobenthos in the total
abundance of organisms was 64.7 %. The total biomass
of meiobenthos ranged from 1805.1 mg m? to
3708.6 mg m? (2458.3 mg.m? on average). The main role
in its formation belonged to pseudomeiobenthos — 78.5 %
ofthetotal meiobenthos biomass. The mainpartofthe biomass
of pseudomeiobenthos was formed by polychaetes —49.4 %.

Foraminifera

Their study is of great scientific interest.
The importance of representatives of the taxocene
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Foraminifera in marine ecosystems was previously
mentioned by us (Vorobyeva 1999; Vorobyova et al.
2017; Vorobyova et al. 2019; Vorobyova 2017). The most
important abiotic factors for benthic Foraminifera are,
along with salinity, the type of bottom substrate, the depth
ofthe marine area under consideration, water temperature,
the amount of dissolved oxygen, and the content
of organic matter. It is known that the most productive
substrate for foraminifera is silt, a mixture of silt, sand,
and detritus (Phleger 1960; Vorobyova 1999). The study
of the meiobenthos over the past 17 years has shown that
the minimum indicators of representatives of the taxocene
Foraminifera in the Odessa Sea Region are confined to
sandy and rocky substrates, as well as to the shell rock
(Vorobyova et al. 2017; Vorobyova 2019).

During our studies in 2012 Foraminifera were
absent on the mixed substrate. On the sandy bottom they
were noted at one of the stations (A, 240-5000 ind.-m?).
On a shell rocky substrate, they developed at three
of the 16 stations, mainly where the mollusks formed
dense settlements. Their average density is 1789 ind. m?,
which is 1.5 % of the total abundance of meiobenthos
(Fig. 2). On the shell rock, their occurrence was about
50 % and the abundance at a depth of 6 to 11 m varied
from 4000 to 18000 ind. m? (average — 4480 ind. m?).
At the same time, the share of foraminifers in the total
abundance of meiobenthos was 4.2 %.

Nematoda

A great contribution to the study of the faunal
compositionandquantitativecharacteristicsoftheNematoda
of the Ukrainian shelf of the Black Sea was made by
LI. Kulakova (Kulakova 1989; Vorobyova, Zaitsev,
and Kulakova 1992; Kulakova 2002). Among the free-
living nematodes of the Black Sea, the largest numbers
of species are eurybionts. The distribution of nematodes
is impacted mainly by the characteristics of the substrate

and in particular the size of the interstitial spaces that
can serve as a refuge for nematode. It is impacted by
the diversity of biotopes at a minor extent (Gerlach 1953,
1958). The highest density of nematodes was on sandy soil
(Fig. 3). The abundance of Nematoda varied from 2300 ind.
m? to 484000 ind. m? (100972 ind. m on average). Their
maximum accumulation is confined to transect D, located
near the breakwater parallel to the coast (depth 6.4 m). On
the sandy substrate nematodes were the dominant group,
accounting for 50.4 % of the total abundance of meiobenthos
and 76.78 % of the total abundance of eumeiobenthos.

Harpacticoida

Harpacticoida are the crustaceans that live in all
marine waters, at different depths and various bottom
sediments (silt, sand, shell rock, stony rock and mixed
substrates). The abundance of crustacean settlements
varies significantly (Fig. 4). The minimum indicators
are noted on the shell (average — 12580 ind.-m). Here,
the occurrence of Harpacticoida is high. They were
present at 23 stations out of 25. But their participation
in the formation of the total abundance is rather low
and made 8.3 %. The abundance of crustaceans on sandy
and mixed substrates differed slightly. On the sand it
averaged 28723 ind.-m?, and on the mixed substrate
it was 20345 ind.-m?. The maximum concentrations
of Harpacticoida, of course, are recorded in
the periphyton of a stony substrate. In 2012, the abundance
of Harpacticoida on a stony substrate in algal-mussel
fouling averaged 45143+12060 ind.-m™>. The nature
of the distribution of Harpacticoida on this substrate was
described by V.V. Portyanko (2019). The author indicates
that the density of Harpacticoida varied significantly
from 1000 ind.-m~ to 156500 ind. m?They dominated in
the formation of the total number of meiobenthos. Here
their share was 45 % of the total number of organisms,
their share was the highest — 62.3 %. The proportion
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Fig. 2. The average abundance of Foraminifera (ind.-m) on various substrates
in the upper sublittoral of the Odessa Bay
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Fig. 3. The average abundance of Nematoda (ind.-m) on various substrates
in the upper sublittoral of the Odessa Bay
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Fig. 4. Average numbers (ind. m?) of Harpacticoida on various substrates
in the upper sublittoral of the Odessa Bay

of Harpacticoida in the total abundance of meiobenthos
in 2012 averaged 26.1 %, in biomass — 21.6 %.

Ostracoda

Ostracoda are mobile benthic crustaceans and are
included in the meiobenthos category by their size.
There is a small number of species that live in planktonic.
The abundance of Ostracoda settlements to a greater
extent than for other taxa of the meiobenthos is formed
depending on the type of substrate. Crustaceans are poor
swimmers; they prefer places with small bottom currents
and biotopes with good development of periphyton.
According to many literary data Ostracoda are
omnivorous animals. They prefer to feed on the remains
of small organisms and play a significant role in
the transformation of organic matter. Representatives
of this taxon, having a relatively high calorie content
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(Vorobyova, Targonskaya 1998), are an excellent food
object for juvenile fish. At present there is information
about the faunal composition of Ostracoda in the coastal
zones of the northwestern part of the Black Sea (Uzun
2016, 2021). The minimum accumulations of Ostracoda
are characteristic of sandy substrate. Here the occurrence
of Ostracoda in the period of our research was 27.7 %.
The average abundance was 778 ind.-m™. On the shell,
their occurrence was — 72.0 %. The average abundance
was 4741 ind.-m, which is 4.1% of the total abundance
of meiobenthos. As can be seen from the presented
graph (Fig. 5), the maximum concentrations of ostracods
live on a stony substrate among the growth of algae
and mussels. The average number was 17815 ind. m™.
Their share in the total number of meiobenthos was
8.4 %, and in the eumeiobenthos — one seventh.
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Fig. 5. Average numbers (ind.-m?) of Ostracoda on different substrates
in the upper sublittoral of the Odessa Bay

Halacaridae

In the middle of the last century, 26 species
of sea mites were known for the Black Sea (Sokolov,
and Yankovskaya 1972). In the list of fauna
of the northwestern part of the Black Sea (Vinogradov
1967), Halacaridae were not mentioned at all. In
the coastal zone subjected to wave action the branched
algal thalli with a high specific surface area serve as
a refuge for meiobenthic organisms. Representatives
of the meiofauna actively inhabit finely branched,
cylindrical macrophytes, which have high specific
surface area of thalli. Single-celled organisms serve as
afoodsource for herbivorous Halacaridae, and suspended
organic matter consumed by detritivores. In the studies
of M.V. Gelmboldt 1995-2001 in the NWBS (Gelmboldt
2003), 18 species (11 genera) were noted; in the Odessa
Bay and adjacent water areas, 8 species (7 genera).

In this paper we demostrate the spatial distribution
of the abundance of Halacarids and their role in
the formation of the total abundance of meiobenthos.
During the period of our research, sea mites were found
on all types of substrates (Fig. 6).

On the sandy substrate, the occurrence of mites was
only 22.2 %. The abundance of their settlements was
808 specimens m, which amounted to 0.4 % of the total
number of meiobenthos and 0.3 % of its biomass. On
the shell rock, the occurrence of Halacaridae was two
times higher than on the sandy substrate (58.3 %). This
is quite obvious, since on this substrate there are more
dead small animals and microalgae that these animals
feed on. The average abundance of halakarids was
2019 ind.-m?, the maximum indicator was recorded
at station B240 and made 18000 ind.-m?. The share
of the abundance of mites was 1.9 % of the total
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Fig. 6. Average abundance (ind.-m?) of Halacaridae on various substrates
in the upper sublittoral of the Odessa Bay
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meiobenthos, and the share of biomass was 2.2 %. On
the stony substrate Halacaridae were noted at 50 %
of stations out of 24. The average density of mites
colonies was 2964 ind. m2, which was 1.9 % of the total
abundance of meiobenthos. The absence or minimal
presence at a depth of up to 8 m is explained by the fact
that sandy sediment was presented here. Deeper there
were the rocky substrate and shell rock.

Pseudomeiobenthos (temporary meiofauna or
pseudomeiobenthos)

Asitisknownfromliterary sourcestherepresentatives
of the temporary meiobenthos component (temporary
meiofauna or pseudomeiobenthos) play a significant
role in marine ecosystems. The same important role was
pointed out in our previous studies on the meiobenthos
of the northwestern part of the Black Sea (Vorobyova
1999). The role of pseudomeiobenthos in the formation
of quantitative indicators of meiobenthos (abundance
and especially biomass) is significant. Possessing
relatively high population abundance and biomass,
they create a high-calorie food base for juveniles
of benthic and demersal fishes, as well as for some
representatives of macrozoobenthos. It is known that
for representatives of pseudomeiobenthos the type
of substrate is of the greatest importance. The maximum
concentrations of oligochaetes during the study period
were noted on a mixed substrate, where their population
density was 5750 ind. m?2. The minimum abundance
of oligochaete settlements is typical for a stony
substrate (Fig. 7). On sandy substrate, the occurrence
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of oligochaetes was 50.1 %, the average abundance was
4889 ind.-m™>. The average biomass was 302.0 mg-m
2, On the shell rock, the quantitative indicators did not
differ much. The average abundance of polychaetes
in the upper sublittoral of the Odessa Bay on different
substrates differed slightly (Fig. 7). The maximum
indicators of abundance were noted on sandy substrate
(19144 ind.-m?), the biomass was low — 26.0 mg-m=,
which was almost one third of the biomass of the entire
pseudomeiobenthos. On the stony and mixed substrate,
the quantitative indicators of polychaetes at 100 %
occurrence on both substrates differed very slightly.
On the stony substrate, the abundance of polychaetes
was 18787 ind.-m2, whereas the biomass was
1127.14 mg'm™>. On the mixed substrate the indicators
were the following: abundance 20830 ind.-m?, biomass
49.4 mg-m?. On the shell rock, the abundance of juvenile
polychaetes was the lowest 14839 ind.-m (with biomass
26.0 mg'm?). When comparing, it should be noted that
the population density of juvenile polychaetes on almost
all substrates was up to 50% of the average values
of the entire temporal component of the meiobenthos.
Juvenile mollusks, the representatives of the Bivalvia
and Gastropoda taxocene, formed the maximum
quantitative indicators on the stony substrate (Fig. 7).
Thus, the results of this study reflect the formation
of quantitative indicators of the main meiobenthos taxa
depending on one of the most important environmental
factors — bottom substrates. The obtained characteristics
of the meiobenthos of the upper sublittoral of the Odessa
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Fig. 7. The abundance of the main taxa of pseudomeiobenthos on different types of substrates.
(A - Oligochaeta, B — Polychaeta, C — Bivalvia, D — Gastropoda)
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Bay can be interpreted for the coastal zones of the water
areas adjacent to it in order to determine the location
and size of bottom areas with the best food supply for
juvenile fish.

Gratitude

I express my gratitude to the leading engineer
Kurakin A.P. for professional sampling of meiobenthos
in the Odessa Sea Region.

References

1.  Vinogradov, K.A. (Eds.). (1967). Biologiya
severo-zapadnoy chasti Chernogo morya [Biology
of the northwestern part of the Black Sea]. Kyiv: Naukova
dumka (in Russian).

2. Vorobyova, L.V (2017). Foraminifera
[Foraminifera]. Odesskiy region Chernogo morya:
gidrobiologiya pelagiali i bentali — Odessa region
of the Black Sea: hydrobiology of the pelagial and benthal,
(pp. 108—117). Odessa: Astropint (in Russian).

3. Vorobyova, L.V. (1999). Meyobentos ukrainskogo
shel'fa Chernogo i Azovskogo morya [Meiobenthos
of the Ukrainian Shelf of the Black and Azov Seas]. Kyiv:
Naukova dumka (in Russian).

4.  Vorobyova, L.V., Zaitsev, Yu.P., & Kulakova, I.I.
(1992). Interstitialna fauna peschanich pljazchej Cornogo
morja [Interstitial meiofauna sandy beaches of the Black
Sea]. Kyiv: Naukova dumka (in Russian).

5. Vorobyova, L.V., & Torgonskaia, O.A. (1998).
Energeticheskie kharakteristiki meiobentosa Zhebriianskoi
bukhty [Energy characteristics of the meiobenthos
of the Zhebriyan Bay]. Ekologiia vzmoria ukrainskoi delty
Dunaia — Ecology of the seaside of the Ukrainian Danube
delta. (pp. 275-289). Odessa: Astroprint [in Russian].

6. Gelmboldt, M.V. (2003). Morskie kleschi
(Halacaridae: Acari) severo-zapadnoj chasti Chernogo
morja [Sea mites of the northwestern part of the Black
Sea: species diversity and ecology]. Extended abstract
of candidate’s thesis. Sevastopol (in Russian).

7. Vorobyova,L.V. Kulakova,I.I.,Bondarenko,O.S.,
& Portianko V. V. (2019). Kontaktnye zony Chernogo moria:
meiofauna litokontura severo-zapadnogo shelfa [Contacts
zones of the Black Sea: meiofauna of the litocontour
of the north-western shelf]. Odesa: Fenix [in Russian].

8. Kulakova, I.I. (2002). Osobenosti raspredelenija
svobodnozchivuschich nematod severo-zapadnoj chaste
Chornogo morja [Features of the distribution of free-living
nematodes in the northwestern part of the Black Sea]. Extended
abstract of candidate s thesis. Sevastopol (in Russian).

9. Kulakova, LI (1989). Svobodho-chivuschie
nematode severo-zapadnogo schelfa chernogo morja
[Free-living nematodes of the western shelf of the Black
Sea]. Ecologya morja, 3, 42—46 (in Russian).

10. Vorobyova, L.V., Kulakova, 1.I., Sinegub, L.A.,
Polishchuk L.N., Nesterova, D.A., Bondarenko, A.S. et al.
(2017). Odeskij region Chornogo morja: gidrobiologija
pelagiali i bentali [Odessa region of the Black Sea:

hydrobiology of the pelagial and benthal]. Odessa :
Astropint (in Russian).

11. Sokolov, LI, & Yankovskaja, N.I. (1972).
Otryad kleshchi. Opredelitel’ fauny Chernogo i
Azovskogo morey [Squad of ticks. Definator of the fauna
of the Black and Azov Seas]. Kyiv: Naukova Dumka (in
Russian).

12. Uzun, E.E. (2015). Kolichestvenie charakteristki
rakuzchkovich rakov (Crustacea, Ostracoda) Odeskogo
morskogo regiona (Cornoe more) [Quantitative
characteristics of seed shrimps (Crustacea, Ostracoda)
in the Odesa coastal region (Black Sea)]. Naukovi
zapysky Ternopil's'koho natsional'noho pedahohichnoho
universytetu imeni Volodymyra Hnatyuka — Scientific notes
of Ternopil National Pedagogical University, 3-4 (64),
672—675 (in Russian).

13. Uzun, E.E., & Portianko, V.V. (2021).
Evmeiobentosni rakopodibni na plastukovome smiti v
pruberezchnij chastuni m. Maluj Fontan (Odes'ka zatoka,
Chorne more)) [Evmeobentos crustaceans on a plastic
garbage in the coastal part of the small fountain (Odesa
Gulf, Black Sea)]. Mors'kyy ekolohichnyy zhurnal —
Marine Ecological Journal, 2, 83-92 (in Ukraine).

14. Gerlach, S.A. (1953). Die biozonotische
Gliederung der Nematodenfauna an den deutschen Kiisten.
Z. Morph. u. Okol. Tiere, 41, 56, 411-512.

15. Gerlach, S.A. (1958). Die Nematoden fauna
der sublitoralen Region in der Kieler Bucht. Kieler
Meeresforch, 14, 64-92.

16. Phleger F.B., & Press J.H. (1960). Ecology
and Distribution of Recent Foraminifera. Baltimore: Md.

17. Vorobyova, L.V. (2021). Influence of abiotic
factors on the abundance of Foraminifera in the Odessa
Sea Region (Black Sea). J. Black Sea/Mediterranean
Environment, 27 (1), 66-717.

18. Vorobyova,L.V.(2021a).Theroleofenvironmental
factors in the formation of temporary meiofauna in
the Odessa Sea Region of the Black Sea. Naukovi
zapysky Ternopil's'koho natsional'noho pedahohichnoho
universytetu imeni Volodymyra Hnatyuka — Scientific notes
of Ternopil National Pedagogical University, 81 (1-2),
39-45.

19. Vorobyova,L.V.,Kulakova,.I., Bondarenko,A.S.,
Portyanko, V.V.,, & Uzun, E.E. (2016). Meiofauna
of the periphytal of the Odessa coast. J. Black Sea
Mediterranean Environment, 22 (1), 60-73.

CnHCOK BHKOPHCTAHHUX JKepeJt

1. buonorus cesepo-3amagHoil yactu YepHOro
mopst / OtB. pen. K.A. BunorpamoB. Kues : Haykosa
oyMka, 1967. 268 c.

2. BopooOsesa JI.B. Foraminifera. Odecckuti pezuon
Yeprozo mops: eudpobuonozus nenazuaiu u OeHmanu.
Opnecca : Actponpunr, 2017. C. 108-117.

114

3. BopobseBa JL.B. Meiiobenmoc yxpaunckoeo
wenvpa Yeprnoco u Azosckoeo mopeii. Kues : HaykoBa
mymka, 1999. 242 c.

4.  Bopoo6sesa JI.B., 3aites FO.I1., Kymakosa W.U.
WnaTepctunmanbHas MelodayHa TECYaHBIX — IUIDKEH
UYepnoro mopst. Knes: Haykoa mymka, 1992. 144 c.

Mopcekuit exonoriqaui xxypaan, Ne 1-2. 2022



Meiofauna of various biotopes of the upper sublittoral of the Odessa bay

5. Bopo6reBa JI.B., Topronckas O.A. Duepretu-
YeCKHe XapaKTepHCTUKH MenobOeHToca JKeOpusHCKOM
OyXTBI. DKon02Us 83MOPbA YKPAUHCKOU Oenvmul JyHas |
otB. pexn. JI.B. Bopo6seBa. Onecca : Actponpunt, 1998.
C. 275-289.

6. TemsmOompar, M.B. Mopckue Kirenmm ceBepo-3a-
magHoil wact UYEpHOTO MOps: BHAOBOE pazHOOOpasme
1 9KOJIOTHSA : aBTOped. muc. ... kana. Ouoi. Hayk: CeBacTo-
noab, 2003. 18 c.

7.  KonrtaktHeie 30HBI YUepHOro MOps: MmerHodayHa
JUTOKOHTypa ceBepo-3amaaHoro mensga / JL.B. Bopo-
oneBa u 1p. Onecca : @ewnike, 2019. 196 c.

8. KymakoBa UN.M. OcobeHHOCTH pacrpeneeHus
CBOOOTHOKMBYIIMX HEMATOll CEBEpO-3allafiHOM dYacTu
UepHoro Mops : aBToped. Iuc. ... kanz. ouon. Hayk. CeBa-
cromoins, 2002. 21 c.

9. Kynaxoa W.JM. CBOOOIHOXHBYIIHE HEMATOIBI
3amagHoro menbkda YepHoro Mops. Ikonoeus mops. 1989.
Bem. 3. C. 42-46.

10. Opecckuit permon YepHOro Mopsi: THAPOOHUOIIO-
rust ienaruany u Oenranu / JI.B. BopoGreBa u mp. : OTB.
pen B.I. Anexcanapos. Ognecca : Actponpust, 2017. 320 c.

11. CoxomoB U.N., SAukoBckas A.WU. OTpan ximemmu.
Omnpenenurens (aynsr Yeproro u AzoBckoro mopeii. K.:
HaykoBa mymka, 1972. C. 8-31.

12. V3yn E.E. KomndecTBeHHBIE XapaKTEPHCTUKH
pakymkoBeix pakoB (Crustacea, Ostracoda) Omecckoro
Mopckoro pernona (Uepnoe mope). Haykosi 3anucku Tep-

HORINbCbKO20 HAYIOHANBHO20 Ne0azo2iyHo20 YHIgepCu-
memy im. B. I'namrwoxa. 2015. Bum. 3-4 (64). C. 672-675.

13. V3yn O.€., Iloprsako B.B. EBmeiiob6eHTOCHI
pakonomiOHI Ha IUIaCTHKOBOMY CMITTI B TpHOEpexHiit
gactuHi M. Mamuii ®@onran (Onecpka 3aroka, YopHe
Mope). Mopcokuii exonociunui ocypran. 2021. Bum. 2.
C. 83-92.

14. Gerlach, S.A. Die biozdnotische Gliederung der
Nematodenfauna an den deutschen Kiisten, Z. Morph. u.
Okol. Tiere. 1953. Ne 41, (5-6), P. 411-512.

15. Gerlach.S.A. Die Nematoden fauna
sublitoralen Region in der Kieler Bucht,
Meeresforch. 1958. Ne 14. P. 64-92.

16. Phleger F.B., Press J.H. Ecology and Distribution
of Recent Foraminifera. Baltimore : Md., 1960. 297 p.

17. Vorobyova L.V. Influence of abiotic factors on
the abundance of Foraminifera in the Odessa Sea Region
(Black Sea). J. Black Sea/Mediterranean Environment.
2021.27 (1). P. 66-77.

18. Vorobyova L.V. The role of environmental factors
in the formation of temporary meiofauna in the Odessa Sea
Region of the Black Sea. Hayxosi 3anucku Tepronineco-
K020 HAYIOHANbHO20 nedazoeiunozo yHieecumemy. Cepis:
bionozin. 2021. T. 81. Ne 1-2. C. 39-45.

19. Vorobyova L.V., Kulakova I.I., Bondarenko A.S.,
Portyanko V.V., Uzun, E.E. Meiofauna of the periphytal
of the Odessa coast. J. Black Sea Mediterranean
Environment. 2016. Vol. 22. Ne 1. P. 60-73.

der
Kieler

MEMOBEHTOC PI3HUX BIOTOIIB BEPXHbOI CYBJITOPAJII OJECBKOI 3ATOKH

Bopoébiioea JI.B., 1.6.H., ipod.

Y «IacTHTyT MOpChKOi Oionorii HAH Ykpainm», vorobyova.meio@gmail.com

VY crarti Buepme Juis menbgy MiBHIYHO-3aX1THOT 9acTHHH YOPHOTO MOPSI pO3IIAHYTI 0COOMMBOCTI (popMyBaHHS

3arajbHOI YHCENBHOCTI Ta 6ioMacH MOCTIHHOrO (permanent) Ta TUMYAacoBOTO (temporary) KOMIIOHEHTIB MeHOOeHTOCY
y BepxHii cybnitopani Onecbkoi 3aToku (rmubuna 2,5-11 m). Marepianom Oynu KinbKicHi npoOwu, BiniOpani B 2012 p. B
nipubepexHii 30Hi OneckKoi 3aTOKH. 3a IepioJl JOCHiPKeHb Ha Pi3HUX cyOcTpaTax BUsBICHO Bix 9 1o 13 rpyn meiiobeH-
tocy: Foraminifera, Nematoda, Harpacticoida, Ostracoda, Halacaridae, Kinorhyncha, Turbellaria, Oligochaeta, larvae
and juveniles of Polychaeta, Bivalvia, Gastropoda, Balanus. Ha nimanomy — 9 kpyImHHX TakCOHIB, Ha YepenamHuKy — 12,
Ha KaM sSHHCTOMY cyOcTpari 3 BojopocTsiMu — 10 TakcoHIB. AHaii3 pO3MOIUTy OKPEMHUX MEHOOCHTOHTIB Ha pi3HHX
cyOcTparax 1mokasaB iX CyTTeBi BigMmiHHOCTI. Ha mimanomy cyOcTpari JoMiHyBaiu HeMaTonu. Benuky ponb Bigirpanu
TIOJTIXETH Ta MOJIONb JIBOCTYJIKOBHX MOJIOCKIB. Ha depenamrHuky uncensHiCTh MEH0OEHTOCY 3MiHIOBajacsl Ha Pi3HUX
craniisx Big 2500 ex3. m? 10 269000 ex3. m? (cepeane — 143300 ex3. M%), OCHOBHY HOTO YaCTHHY YTBOPIOBAB €BME-
robenroc (72,7 %). Y nepuditoni ckenpHOr0 cyocTpary MeiiobeHToc ckinanaBcs 3 10 Benukux TtakcoHi, Turbellaria,
Kinorhyncha ta Gastrotricha Gynu BincytHi. YucenbHicTh MeifoOeHTOCY KonuBaiacs Bia 59 tuc. ex3. M2 1o 341000 ex3
M 2 (cepenne — 156107 ex3. m ). HacTka eBMelOOEHTOCY B 3arajibpHiil KUTbKOCTI opraHismiB cranosuna 67,4 %. Ha
3MimaHoMy cyOcTpari (opMyBaHHS 3arajJbHOI YNCETBHOCTI MEHOOCHTOCY BiIOYBAIOCS MEPEBaAKHO 33 PaXyHOK 6 Ipyn
(Nematoda, Harpacticoida, Ostracoda, Oligochaeta, Polychaeta, mononp Bivalvia). Kontenrpartist 3araipHoro Meifo0eH-
TOCY KonuBamnacs Bix 83 tuc. ex3. m™ 1o 146500 ex3. m? (cepeaniit — 120500 ex3. m?2). JlomiHyBaIK HEMATOHU, CYOAOMi-
HaHTHA IpyIia — TaprnakTUKoiAn. Y CTaTTi po3nIsiHyTO (POPMYBaHHS KiJIbKICHUX ITOKa3HHKIB OCHOBHHUX I'PyI MEHOOEHTOCY
(Foraminifera, Nematoda, Harpacticoida, Ostracoda, Halacaridae, temporary meiofauna) 3aiexHo BiJ THITY CyOCTpaTy.
OtprMaHi HAMU XapaKTEPUCTUKH MOXHA IHTEPIPETYBATH JJIs1 HPUOSPEKHUX 30H aKBaTOPIiH, [0 MPWIIATAIOTh /10 3aTOKH,
3 METOI0 BU3HAYEHHS PO3TALIYBaHHS Ta PO3MIpIB AIISTHOK JHA 3 HAHKPAIIUM KOPMOM JUIS MOJIOZ pHO.
KuouoBi cioBa: meiiodayHna, Onecbka 3aToka, CyOmiTopaib, pi3HOMaHITHI CyOCTpary.
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