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Biodiversity of the Black Sea bottom fauna

L.V.Vorobyova

Odessa Brunch, ]n,rıitule oJ Biolo13ı ıı/'Souıhcrn Se tıs Nuüioncıl Acaclcmy ıy'
Scienca,ş. Ukraine

P ıı.s hkiıı.ıraluı St.,Oclcssa 6500 ] ], Ukrainc
E - mui l _ vcı r o blıı v a(@l e kcı m. ı ı de s s a. ua

The Black Sea biota is composed of different elements reflecting the
geological history of the sea and the recent state Biological diversity is one
of the major challenges that human beings have to deal with in the new
millennium, for example, the rate and time of species turnover have
changed abruptly due to, in particularly, human interference and habitat
destruction which is probably one of the biggest threats to biodiversity- The
basic functional role of biodiversity in all ecosystems and metabolic cycles
e.g for maintaining clean water, good air and Soil quality and for stabilizing
climate, has not been recognized in a similarly unifyang matter. The
challenge resides in the capacity to use the biological diversity creating the
conditions of ats continuity for future generations.

The Black Sea is an inland Euroasian sea and a practically tideless sea,
bordering Ukraine and the RUssian Federation to the north, Bulgaria and
Romania to the west and Turkey to the south. of its ecosystem (Zaitsev,
Mamaev, 1997). Today bottom-fauna of the Black Sea consist of four
groups of organisms:

2. Another group of the Black Sea inhabitants consists of salt-water
thermophobic species origlnating from North-European seas, They are
cold-water complex, Boreo-AtIantic, or Celtic relicts,

3. The Mediterranean immigrants - the most populous elements in the
Black Sea biota, comprising in some taxa up to 80.% of the total number of
species, Most of them prefer warm, saline waters and are predominantly

1.The species, which had once lived in the predecessor of the modern
Black Sea, namely the brackish water Pontian Sea-Lake and Neoeuxinian
Lake are the most ancient inhabitants. Today, they can be only found in low
salinity areas of the Black Sea.



foıınd in the upper layers of the sea bed, which are not directly affected bv
the livers.

4. The fourth elements in the Black Sea are freshwater origin species. They
are permanently introduced into the sea in river discharges and are usually
found in greatly diluted sea water.

The northwestern Black Sea (NWBS) iS the most eutrophic part.
Transformations in marine environmental parameters cause significant
changes in the structure and functioning of all of the benthic community.
Negative changes show well expressed areas of hypoxia wıth periodic
mass mortalities.

ln terms of origin the north-Western Black Sea shelf is an area prone to high
rjSk for anthropogenic impact. There are qUite sufficient reaSonS for thiS.
However, probably, it is due to the unusual large size of the area of the
catchment basin and low resistance of biogeocoenoses of the water area
under study to the halardous effects.

The total area of the basins of rivers, entering the no(h-Western part of the
Black Sea is 1 456 OO0 km2, while the water area is equal to 278 000 km2
Consequently, each square kilometer of the shelf water area is subject to a
load from fifty two square kilometers of highly urbanized territory of the
basin.

The second reason determining the high degree of potential vulnerability of
the shelf ecosystem has as its basis the following, as known, the working
reliability of any complex system is based on a common cybernetic
principle of elemental excessjveness, which opens the possibility for a
many fold duplication of defective elements of transformed or disrupted
bonds, For natural biogeocoenoses this possibility is provided for by a large
species composition of floristic and faunistic compiexes. The known
paradox for brackish water of their high productivity with comparatively
small species diversity iS guite Well expressed here.

According to data, the changes which have occurred in the abiotic
parameters of the environment have led to profound structura l-functional
transformations of benthic biocoenoses of the northwestern shelf of the
Black Sea.

Prior to the 1970-s the main stocks of cİayfish, crabs (especially the grass
crab), turbots, gobies, herrings and other fish, as Well as, inVertebrales
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were located in the NWBS. Most species of immature mul|ets, turbots.
flounders etc. as well as mature species - mackerel, bonito, horse
mackerel, anchovy, sprats etc. feed here (Fig. 1),

ln the past decade the qualitative and qualitative composition of the NWBS
ichthyofauna underwent significant restructuring. The stocks of long life,
large, commercial fishes (sturgeons, turbots, large herrings, large gobies,
etc.) sharply declined and those of short cycle species increased. Every
year mass mortalities of hydrobionts caused by excessive eutrophication
have a negative influence on the ichthyofauna of the shelf of Ukraine.

According to these prerequistes, the stocks of benthos food for fish in all of
the Black Sea were assessed by V,P.Zakutsky (1963) to be 7 698 OOO tons,
55,7% of which were concentrated in NWBS. Total moiety of zoobenthos
Iood is 27 .2o,. of the total NWBS benthos reseTve.

we made an estimation of macrozoobenthos reserves and the food
available for fish in the 600 km 2 odessa area of the Black Sea. Ten
surveys carried out in May and August-September 1994-1999 at 6-25 m
depths were used. About 53 taxa (worms-16, molluscs-12, crustaceans-21 ,

other4) were recorded in the bottom macrofauna (Sineg u b, Rybalko, 2OO1).
According to the type of benthic deposits, the qualitative characteristics of
fauna in sampling stations were distributed regularly. Maximum abundance
and biomass of benthos usually occurred in the shelIy-sandy sediments
with low siltation lying at a 10m depth, ln sediments with small mixtures of
sand and shells in the central part of the region, the qUalitative compositıon
of benth jC fauna is poor. The density and biomass in most cases are .1-2

orders lower then on shelly-sandy sediments,

ljl

Fig, l . Ratio (%) of llshcs w jtlr diff'crçnt t},pe s of t'ecding.



ln different surveys, the average biomass varied from 572,7 lo 1 918,6
making up 1 083 g.m2 . The lowest indices of biomass have been recorded
(Zaitsev et al., 1 995) and in the post mortality period in May 1995,

Different species of bottom organisms react differently to low oxygen
concentrations. For most of them, including shrimps, crabs and fishes, an
oxygen Concentration of 1,5-2 ml per liter is lethal, but polychaetes can
Survive concentrations aS low as 0,5 ml per liter. The chronic stress
reaction is manifested at the level of large taxonomic ranks (Table 1).

Another factor, which is not directly related to eutrophication but has a

similar effect on the Black Sea benthic zone, is the modern practice of
seafIoor trawling on the shelf ( Zaitsev, 1998, 2001 ,Zaiİsev et al.,1998).
Commercial bottom trawling in the Black Sea Was banned as far back as
the beginning of this century because it destroyed benthic communities on
the shelf and inflicted damage in excess of the profits gained from catching
fish,

For most representatives of the Gobiide family which are important
commercially as the round goby - Neogobius melanostomus, monkey goby
-Neogobius fluviatilis et al., moIlusks -Mytilus Cardium; crustaceans -
ldothea, Amphipoda, worms - Nereis et al. are the main food. The adult
turbot ( Scophtalmus maeoticus maeoticus). flounder (Platichthys flexus
flexus), snouted sote (Solea lascaris nasuta) as a rule feed on small fish,
but the fry feed on crustaceans.

The fry of sturgeons (Acipenseridae)-great sturgeon (Huso huso), Russian
sturgeon (Acipenser stellatus) on reaching a length of 1O cm feed mostly on
chironomids, cucumaceans, oligochaetes.

The gray shark (Squalus acanthias) in the Black Sea feeds on crabs
(Carcinides, Pilumnus, Portunus) and fish, sometimes - molluscs (Modiola,
Pecten).
The larvae of polychaetes, crustaceans, molluscs and adult benthic
organisms (mysids, cumaceans, some species of polychaetes and
amphipods), which regulady migrate vertically, are the main food for
planktonjeeding fish such aS the sprat (Sprattus sprattus phalericus), the
Black Sea shad (Alosa caspia nordmanni), the Black Sea anchovy
(Engraulus encrusicholus ponticus) and predators of bonito (Sarda sarda)
and mackerel (Scomber scombrus).
The development of hypoxia (anoxia) with accompanying mass mortalities
of benthic, nektobenthic invertebrates and fish larvae in plankton,

l32



Tablç l, Nunıber of n,ıacrozoobenthos according to Systematic groups encountered in the
NwBS bclorc and al'ıcr l975. (bl,Sinegub l,A.)

Systematıc groups Up to 1975
20
27

11

63
4
1

1

10

3

9

33
11

8
2

19

2
81

2

8

338

3

1

3
57

1

1

2

3

11

12

7

3

19

1

71

3

5

5

258

Vermes
crustacea
l\,4 ollu Sca
Varia
Total

102
87
81

68
33B

SyStematic groups Before 1975 After 1975
62
9B

71

27

The Black sea is one the few water bodies of the mediterranean basin for
which sıgnificant data on species diversity and chorological characteristics
for meiobenthos have been contributed (Vorobyova, Zaitsev, Kulakova,
'1992, Vorobyova, 1 999),

l]l

After 1975 .

Porfira
coelenterata
Turbellaria
Nemertini
Polychaeta
Oligochaeta
SipunCuloidea
phoronidea

Bryozoa
Cirripedia
Cumacea
Amphipoda
lsopoda
lr4ysidacea
Tanaidacea
Decapoda
Pantopoda
lvlollu sca
Echinodermata
Tu nicata
lnsecta, larvae
Total



The meiobenthos ancludes species-rich taxa of invertebrates such as
Foraminifera, TurbeIlaria. Nematoda, Harpacticoida, Ostracoda,
GaStrotricha, KinorynCha, oligochaeta, Halacarida, Tardigrada. All of the
above taxa have been the Subject of systematic study. The meiobenthos
also includes the larvae of most of the Species of the macrozoobenthos,
which complete their development as part of the plankton or neuston and
sink to the bottom. The organisms of the meiobenthos are sensitive
bioindicators of changes in their habıtat (Vorobyova L.V,, 2000, 2000a).
At present more than seven hundred twenty species of meiobenthos have
been recorded for the Black Sea. Meiofauna makes a great contribution to
BIack Sea biological diversity. At present of the total amount of 3 974
identified species of flora and fauna (Zaitsev, Mamaev, 1997\ or 18 %
according to our estimations is taken up by meiobenthos representatives.

The contribution of meiobenthos to species diversity for invertebrate
organisms (not considering parasites) is even more Of the 1983 known
species of plankton and benthic invertebrate Species or 37.6 % is made up
of representat]ves of the meiobenthic community. lt should be noted that
many meiofauna taxa have not been studied sufficient{y (Turbellaria,
Nemertini, Gastrotricha, Oligochaeta). Further mejobenthic studies will
broaden the list of Black Sea meiobenthic species and meiofauna will
contribute to Black Sea biological diversity. (Fig2,3 4,5),
From the 3 500km of the coastline of the Black Sea, sandy beaches occupy
nearly half of its part. only in the northwestern part the length of the
coastline is about 1 100 km, from which the sandy beaches comprise more
than 1 0OO km. ln the 1970s different works were published describing
interstitial mejofauna from the seas of the world ocean. First records on
interstitiai meiofauna of the mediolıttoral zone of Bulgarian coast (Black
Sea) are dated 1965-75 (Marinov, 1 975).
We have studied for the first time for the Black Sea not only the meiofauna
of the medio- but also the supralittoral zone (Vorobyova, Zaitsev,
Kulakova, 1992). Sandy supralittoral is a typical marginal ecotone. Differeni
representatives of the marine, freshwater and soil flora and fauna take part
in its formation.
Sandy beaches are one of the sea active surfaces, characterized by
physical, chemical and biological proceSSes With dafferent intenslty. The
interstitial community of organisms is under the constant pressure from of
the sea as well as from the land.

l 3.1



787

ıD

.g
u
o
o.
lA

o
o
!
Eız

aoo

7no

6oo

500

4oo

300

20o

,0o

0

llıe 1ıııı lll'ılıc ııçiıı[,ıcıll|ılls lıı ılıc l]llıcl, Scı lıitlrl]rcı,ıiır

Macro- Meio- Other
l"ic. j. Nunıbers ol-nlacro- . nıciobeüıtiıos ıüıd.;ıiıcı ıııtıtıps ol ııı\cıt.bııtcs.

l ],i

İ

Lg

7

@

l



The active response to such pressure shows change of species biological
diversity and quantitative parameters of the representatives of this specific
biotope,

The following organisms have been in inhabit the interstitial of the sandy
beaches of the Black Sea, Turbellaria, Nematoda, Oligochaeta, Nemertini,
Harpacticoida, Gastrotricha, Ostracoda, Halacaridae, Kinorhyncha,
Polychaetes, Archiannelida, Mollusca. lvlost representatives of interstitial
meiofauna taxa were identified As evident from Fig , sandy beaches with
different granulometric composition of sandy sediments are characterised
by different taxa composition.

The most varied in its species diversity is the interstitial meiofauna of the
coarse sand (Fig.4). Here representatives of 'lO taxa: TurbeIlaria,
Nematoda - 29, Oligochaeta, Harpacticoida -9 species, Ostracoda - 7,
Halacarida -4, Polychaeta, Archiannelida -2, Mollusca - 2 species were
found. ln the middle-grained sand, meiofauna n/as represented by 8 taxa,
ln the fine-grained sand -5 taxa. As illustrated, Turbellaria, Nematoda,
Harpacticoida and Oligochaeta were found in the sand of all 3 types, but
each of the meiofauna groups has more species diversity in the coarse
sands.

The obtained data permits to make a conclusion that different
representatives of meiofauna develop not only in mediolittoral, but also in
the sand layers on supralittoral during the whole year, Their density is not
heterogeneous both in space and time. Dynamics of the meiofauna number
has a seasonal character, The density of the meiofauna settlements
depends or the depth of the sandy layer as well as from its distance from
the water line.

lt is necessary to emphasize the role of meiofauna as food for larvae and
fry of all benthic and near benthic fish, as well as, for many representatives
of macrobenthos (Kiseleva,1965, Mironova, 1951, Duka,1978,
Duka,Gordina,1971 etc.). This species composition, abundance and
biomass of meiobenthos ai a particular time and a particuIar place in the
water body determines the future of each new generation of fish.
Meiobenthos is significant in the food ration of benthic fish transferring to
active feeding which may be good for peiagic fish.

l]6
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Fish fry uSe all types of meiobenthos as food. However, the most
consUmed are harpacticoids. ln fish inhabiting dense communities, they
make up to 90% and more of the food. ln wrass fry, harpacticoİds make up
95 % of all organisms in ihe digestive tract Yearlings of puffer wrass whose
food spectrum is wide prefer them and the food pellet has been found to
contain 12 plant and 60 animal organisms (Duka,Gordina,1971). ln May,
harpacticoids made up to 57% of the food, in June - up to 5-1%. ln two year
olds, in the summer. harpacticoids made up 22ok, in tf,ree year olds - 33%.
ln blennıes of 4 - 5 years of age, harpacticoids make up from 12 to 25 o/o of
the total abundance of organisms. ln the blenny and red mullet it is 90%
(Duka, 1978). ln some cases the amount of harpacticoids in the stomachs
of red mullets makes up 64 -151 individuals (Trifonov,1960) and maximum
- 25O. This is usual for different areas in the Crimea and Caucasus. Also
up to 45% harpacticoids play an important role in the feeding of blue fish
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yearlings. The females of the Black Sea blennies prefer to feed on
harpacticoids making up to 62/% of all invertebrates in the food pellet, ln
males they make up only 28,9% (Gordina,Duka, 1974). Analysis of the food
pellets of 2 and 3 year olds has shown that the food of blackhead blenny
consists mainly of harpacticoids (56,2% and 42,3 % respectively). ln a 7.2 -
17,5 mm sharp snouted sparus of the 15 forms of the food spectrum,
58,6% in weight and 26,4 % in density ıs attributed to harpacticoids.

Meiobenthos as a food is widely used not only by fish larvae and fry, but
also by many benthic inVertebrates, According to M.l. Kisileva (1965) the
composition of anima| food in Actinothoe clavata (Gastropods, Actinia)
includes polychaetes, mites (Hallacarelus basteri), ostracods, juvenile
mytilds, Meiobenthos organisms living in the top (1 - 2 cm) layer of
sediments makes them accessible to swallowing, foraging and predatory
forms of macrozoobenthos. The actinian, Edvardsia claparedii, actively
feeds on harpacticoids, sometimes 4 5 of them can be encountered in its
food pelIet, Besides, ostracods (mostly Callystocythere flavidefusa )are
often found in juvenile bivalve mollusks. Gastropods widely use
meiobenthos for food with preference for harpacticoids,
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According to studies in the Black and Caspian seas (Kiseleva M.l., 1975,
1981, Losovskaja G.V., 1977, Chlebovich V.V. 1959, Greze 1.1.,1977 etc.)
meiobenthos is important for feeding of polychaetes, mollusks, and
crustaceans. From 2 to 6 specimens of hydrobia, foraminifers, nematodes,
harpacticoidS naUplii, ostracods shells were found in the digestive tract of
Nereis succinea. Often remenants of crustaceans, shells of juvenile bivalve
mollusks and foraminifers are found in the food pellet of Nereis diversicolor.
Only foraminifers (67%) and ostracods (20%) were recorded in the
digestive tract of Arenicola grubei, in Nephthys cirrosa (Kiseleva, 1975) the
food composition consists of harpacticoids, small polychaetes, ostracods,
mites, foraminifers and nematodes. Many species of polychaetes for whom
the maın food ıs microalgae and detrjtus swallow small amounts of
ostracods, mites and foraminifers. More often foraminifers and ostracods
are en countered.

Some mollusks (Retusa truncatella, Cyiichnena robuglina) related to
carnivorous animals prefer foraminifers with lime and silicate shells (at
depths of 1O m), ln mollusks collected from 30 m depths only the Streblus
genus has been registered. Single foraminifers, remenants of chitin covers
of harpacticoids and mites are enCountered in the digeStiVe traCt of
crustaceans.
Facultative predators (Synhelidium macu|atum and Periolulodes
longimanus) inhabit sandy-silty sediments at 10-50 m depths and silty at
50-125 m depths. A characteristic feature ın their food spectrum are
harpacticoids and ostracods making up 60-80% of the food. Often mollusks
fry and mites (Halacarellus basteri) have been recorded,

ln carnivorous macrozoobenthos organisms meiobenthos makes up a
significant part of their food ration. Harpacticoids, Foraminifers, small
polychaetes are used as food Nematodes - the dominating group of
meiobenthos ın according to many authors almost never compose the food
spectrum of carnivorous animals.
lt was necessary to show the significance of meiobenthos in the food of fish
larvae and fry, many of which are commercial species, as their successful
passing through the eady stages of ontogenesis will influence the adult
numbers of fish. Besides, at present, this very important aspect of the
significance of meiobenthos has not been enlightened. At least there is no
data for the Black Sea on the evaluation of the feeding grounds of benthic
larvae and fish fry according to meiobenthos parameters.
Besides, being a valuable food for fish and many macrozoobehthos
organisms, meiobenthos iS considered to be a predator of smaller
hydrobionts, there were many predatory nematods and turbellaria

l]9



(Mclntyre, 1971). Even remanents of harpacticoid nauplii were found in

their food pellet. ln their life cycle meiobenthos may consume a large
amount of bacterial and infusorian production (Gerlach,1978) He suggested
that a Iarge part of the bacterial popUlation in the sediment is in the
Stationary phase, and only part of the whole population has a high
metabolic rate leading to rapid doubling.

The consequences of man-made impact on marine ecosystems are most
evident when using biological methods. Especially this concerns the
benthic ecosystem which like a mirror reflects processes taking place in the
pelagic zone. Successful development of macro-and meiobenthos provides
for future entry of a large amount of meroplankton representatives into the
pelagic zone which make up the food base for plankton eating fish.

The consequences of man-made impact on marine ecosystems are most
eVident When using biological methods. only these methods make it

possible to evaluate the consequences of pollution and degree of
degradation of the aquatic ecosystem. lt may be determined by using a
combınation of biological indices, the most important of which are
quantitative and qualitative Characteristics of the development of plankton
and benthos communities.
of the two types of anthropogenic stress-acute and chronic, we have been
able to observe the main tendencies of meiobenthos development during
stable continuous effect for a sufficiently long period of time in the latter
(Vorobyova, 1999).
Data have been analyzed on water areas under significant anthropogenıc
pressure. Much attention Was paid to determining the main factors of
meiobenthos development in conditions of heavy anthropogenic
eutrophication. This process today has a great influence on marine benthos
biota. lt may be determined by using a combination of biological indices,
the most important of which are quantitative and qualitative characteristics
of the development of plankton, The chronic stress reaction is manifested in
alI meiobenthos parameters, and at the level of large taxonomic ranks and
species.

lt influences biological communities of all trophic levels in the water column
as well as in sediments. Shifts in the structure of pelagic structures sub]ect
to eutrophication have a mirror reflection in the benthic zone. The
concentrataons of different compoUnds ın the upper sediment layer, the
oxygen regime and rates of chemical exchange between sediment and
near bottom Water are changed. The increase jn the ştream of settling

1.10



1.During chronic anthropogenic influence the meiobenthos species diversity
sharply decreases. When broad areas of hypoxia in NWBS occur,
especially, in the zone of influence of the Danube, Dniepr and Dniester
rivers, the taxonomic diversity of meiobenthos is reduced Usually,
representatives oi 2-4 large taxa (Foraminifera, Nematoda, Oligochaeta,
single Harpacticoida) are present.
ln 1989 - 1991 in most of the above-mentioned area the oxygen content in
the near botlom water layer did not exceed 2 ml per liter, ln many areas it
was very low as only four groups were recorded (Foraminifera, Nematoda,
Oligochaeta, Polychaeta).
Hypereutrophication of the NWBS and the great areas of hypoxia and mass
mortalities linked with it have led to a great impoverishment of the
foraminifer faunistic composition. Usually only six of twenty four species
have been recorded on the north-western shelf: Ammonia tepida, Ammonia
compacta, Porosonian martcobi, Haynesina anglica, Nonion motagordanus
and Canolifera parkerae.
Changes in the Structural funciional characteristics jn maTıne
macrophytobenthos in conditions of eutrophication and different kinds of
technogenic pressure have caused a sharp decrease in the taxonomic
composition of marine mites. of the characteristic seventeen Species of
Halacarıds in the 1970s in the last decade, Aqauaopsis brevipalpus,
Rhombognathus notops, Rh, Pascens, Thalassarachna affinis and
Halacarus pTocerus have been developing. of the characteristic 94 species
of Nematoda only 29 have been developing,

2.The dominance of the main meiobenthos group and species has been
enhanced.
lt has been established that during deteriorating hydrochemical conditions
in the NWBS the dominance of separate groups and species of
meiobenthos is enhanced. ln present day conditions on the northwestern
shelf and partaally on the Crimean, a change in dominating nematode-
harpacticoid assemblage to fora minifer-nematode has occurred. The
foraminifer fraction in the total density of the settlement often reaches up to
79.7-80%.

l]l

suspended matter changes the granulometric composition of the deposit to
fine fractions, which cause sıltation of sediments.
From these long term observations we have Selected those parameters
whjch illustrate the maın tendencies of meiobenthos development in
present day conditions in the Black Sea.



When the oxygen content in the near bottom Water layers is within ihe
range of 7.5 to 4.Zml per liter the qUantitative characteristics of
meiobenthos are formed practically according to all characteristic groups of
the community. When the oxygen content is between 4.5 and 3.0 ml per
|itre, the meiobenthos is made up of 5-7 groups. ln those water areas
where the ecosystem of the benthic zone is under stress of different kinds
of pollution oxygen lower than 2.5 ml per litre, up to 87-'lO0% of the
qualitative indices of meiobenthos are formed from 1-2 groups. This is
particular for estuarine zones, gulfs, bays,

ln the NWBS the most complicated ecological situation took place at the
end of the 1980s and the beginning of the 199Os. ln thıs period, at depths
of 1-35 meters, foraminifers and nematodes dominated in density. ln
benthic areas lacking oxygen the foraminifer density sometimes reached
80-100 % of the total meiobenthos count. Then due to certain factors of the
hydrochemical regime the situation improved, and in 1 995-1996
foraminifers and nematodes were replaced by harpacticoids. The graphs
(Fig,. . ) illustrate the per cent ratio of foraminifers, nematodes and other
groups of meiobenthos in areas under different anthropogenic load
The indicator role of foraminiferS is especially important for assessing
changes in benthic environmental quaIity. Upon lowering of oxygen content
in the water, the foraminifer density does not decrease. but abruptly
increases as the oxygen content is reduced in the near bottom layers and
the species diversity iS reduced. During long term hypoxia this group is
usually represented by a few specıes and by the development of one of
them -Ammonia tepida.
ln the meiobenthos the density of mass group is closely connected and
during deteriorating environmental conditions the ratio of their abundance
may change quickly. When the oxygen regıme worsens the harpacticoid
density is lowered_ The ratio of the density of nematodes and harpacticoids
(nematode-harpacticoid ratio) increases as the pressure on the ecosystem
increases ( Table 2). We used this index widely for evaluating the
environmental quality of the NWBS, The greater the deviatıon from normal
environmental conditions, the greater the index (up to ten and even a
hundred fold more;.
3.The total meiobenthos abundance increases and its total biomass
d e crease s.
The significance of meiobenthos in the life of water bodies is determined
first of all, by that in spite of ıts small dimensions, representatives of
meiofauna having very high abundance contribute significantly to the
formation of qualitative parameters of benthic communjties. The high
density of settlements is one of the main meiobenthos features which
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allows it to play an important part in biotope, trophic and energetic
interrelations between hydrobionts. The representatives of meiofauna being
very fertile, having a short life cycle and highly intensive metabolism are
important for the balance of organic matter jn bottom sediments.
Long term observations of the dynamics of total meiobenthos abundance
have shown that the numbers of indıviduals increase aS the organic matter
accumulates in the benthjc zone.
The reaction of meiobenthos to unfavorable environmentai conditions is
expressed in a sharp rise in the meiobenthos density in those individualS
with minimum dimensions and having a short life cycle. Naturally, in this
case the total meiobenthos abundance increases while its total biomass
decreases. For the first time we have been able to use the index of the
relation of total meiobenthos abundance to its total baomass to evaluate the
condition of benthic communities. The worse the environmental conditions,
the higher the index of the relation of abundance to biomass. ln chronic
ecologlcal stresS each milligram of total biomass contains more
meiobenthos specimens.
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The data show that heterogeneous conditions of the state of eutrophication
in different areas allow to analyze temporally the dynamics of this index and
consequently the dynamics of the environment in the benthic zone. Long
term negative influence on marine ecosystems is expressed in the
reduction of Species diversity of meiobenthos, and the enhanced
dominance of separate groups and species. Mass development occurs in
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1l,uşe groups, which have the smallest size and the shortest life cycles.
under stress conditions, the total biomass of meiobenthos decreases, and
the total abundance increases.

The average mass of one individual per unit of area decreases when the
hydrochemical regime worsens, and the index of the ratio of total
abundance and total biomass increases, correspond ing ly. ln impacted
water aTeas the excess of small, short cycle representatives of
meiobenthos lowers its total energetic potential which is Significant for the
formation of a favorab]e, good quality feeding ground for benthic fish larvae
and fry.

Large scale shore enforcement operations with washing of sand of another
granulometric composition have a negative influence on the faunistic
composition of interstit;al meiofauna lf for the coarse grain sand of the
NWBS, there are 52 characteristic interstitial meiofauna species, then for
the artificial fine grain - 21 species. For example the numbers of nematode
species for replenished beaches was reduced from 29 to 16, Harpacticoids
from 9 to 1, osracods (9 species), Halacarids (4 Species), Polychaeta and
Archiannelida (3 species) have not been detected in fine structure sands.

The consequences of man-made impact on marine ecosystems are most
evident When using biological methods, only these methods make it

possible to evaluate the consequences of pollution and degree of
degradation of the aquatic ecosystem, It may be determined by using a
combination of biological indices, the most important of which are
quantitative and qualitative characteristics of the development of plankton
and benthos communities.
Large scale shore enforcement operations with replenishing of sand of
another granulometric composition have a negative influence on the
faUnistic composition of interstitial meiofauna, lf for coarse grain sand of
NWBS, there are 52 characteristic interstitial meiofauna species, then for
artificial fine grain - 21 species. For example the numbers of nematode
species for replenished beaches was reduced from 29 to 16, Harpacticoids
from 9 to 1, Ostracods (9 species), Halacarids (4 species), Polychaeta and
Archiannelida (3 species) have not been detected in fine structure sands.
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