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Sea Environmental Programme (BSEP) was initiated in June 1993 at the urgent request of 
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Introduction 

The main objective of this study is to give a general, systematic overview of the 
biodiversity of the Ukrainian waters of the Black Sea and A z o v Sea which w i l l then serve 
as a scientific basis for the preparation of national and regional strategies for the 
conservation, sustenance and utilisation of the biological resources of the sea and coastal 
water bodies. The main tasks are: 

• to determine the main categories of biotopes (habitats), their boundaries and other 
main determining parameters of the environment; 

• to describe the structure and species composition of the main l iving forms: i.e. 
plankton, nekton, benthos; 

• to describe the characteristics of key species: background, dominants and edificators of 
communities, endemics, relicts, invasive and introduced species; 

• to describe the characteristics of rare, endangered and protected species; to determine 
the biodiversity features of the biotopes in the Ukrainian part of the A z o v Sea; 

• to describe the characteristics of the main biocoenoses of the selected biotopes of the 
Black Sea; 

• to assess the contemporary changes in the ecosystem of the Black Sea according to the 
criterion of biodiversity; 

• to describe the characteristics of the protected territories and the representative flora 
and fauna of the coastal zone of the Black and A z o v Seas; 

• to detail activities implemented conducted for the conservation of biodiversity and 
recommendations for its further protection and amelioration. 
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Executive Summary 

The length of the Ukrainian Black Sea coastline is 1,628 km. Ukrainian territorial waters 
extend 12 nautical miles off the coast and cover an area of approximately 24,850 km2. The 
area of the rest of the shelf up to the 200m isobath is equivalent to 55,750 km2 or 57% of 
the total Black Sea shelf. 

There are 14 main limans and estuaries with a total area of 1,952 km2. The water 
salinity ranges from 0.3 to 296.0 ppt. There are eight gulfs with a total area of 1,770 km2 
and a salinity of 3.0-18.5 ppt. The main rivers are the Danube, Dnestr, southern Bug, 
Ingulets and Dnepr. 

The main rivers entering the Ukrainian Black Sea are the Danube, Dnestr and 
Dnepr. They have a combined drainage area of 1,400,000 km2, accounting for two thirds 
of the whole catchment basin. The annual river runoff of these rivers is about 243.8 km2. 

The low water levels of the Crimean rivers, which have an average annual river 
runoff of 0.88 km2, means that they do not have a significant impact on the shelf 
ecosystems. 

The Ukrainian coast of the Black Sea and the A z o v Sea is rich in different kinds of 
wetlands, such as marine, brackish-water and freshwater. Fourteen of them have varying 
degrees of protection. Some of the wetlands are large (Eastern Sivash - 165,000 ha. 
Karkinitsky and Dzharylgach Bays - 87,000 ha, Tendrovsky Bay - 38,000 ha): others are 
smaller (Krivaya Bay and K r i v o i Peninsula - 1,400 ha, the coast from Chernomorsk to 
Cape Uret in Crimea - 9,600 ha). There are a total of 19 marine wetlands in Ukraine, of 
which 11 are in the Black Sea and eight in the A z o v Sea. They have a total combined area 
of 635,000 ha. 

The area of the main Ukrainian northwestern shelf north from Cape Tarkhankut to 
Zmeiny Island is 48,600 km2 and the water volume 1,150 km3 at an average depth of 
23.7m. The sediment is made up of clay, sand and shells. 

Among the many islands of the Black Sea only three are of any size. These are the 
islands of Berezan (Schmidt), Zmeiny and Kefken. 

Zmeiny island is the only one to be located far off shore at a distance of 35 km from 
the mainland. It has an area of almost 18 hectares and a coastline of 1,970m. 

A total of 4,289 plant and animals species have been recorded in the Ukrainian 
Black Sea. They include: bacteria (25 genera), fungi (175 species), phytoplankton (471 
species), zooplankton (1,061 species), microphytobenthos (346 species), 
macrophytobenthos (258 species), higher aquatic plants (159 species), meiobenthos (497 
species), macrozoobenthos (875 species), fish (154 species), marine mammals (4 species), 
and marine and freshwater parasites (264 species) in 84 bird species and four species of 
marine mammals. 

The main benthic biocoenoses are: the bivalve Modiolus phaseolinus (55-225m on 
silty sediments, 31-85 taxa, 1.7-230.0 g.m-2); the polychaeta Terebellides stroemi (50-
100m on silty sediments, 27 taxa, 0.2-17.6 g.m-2); the polychaeta Melinna palmata (12-
35m on silty and silty-sandy sediments, 47 species, 30 g.m-2, on average); the bivalve 
Gouldia minima (20-50m on silty- sandy sediments, 106 species, 7.5-12.0 g.m-2); the 
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bivalve Venus gallina (7-30m, on sandy sediments, 140 species, 8-1,010 g.m-2); the mussel 
Myti lus galloprovincialis (0-55m, on silt, sand and all types of hard substrates, 105 species, 
1-65,300 g.m-2), the soft-shelled clam Mya arenaria ( l -26m, on sandy and silty-sandy 
sediments, 76 species, 38-2.400 g.m-2); the bivalve Lentidium mediterraneum (0-20m, on 
sandy sediments in shallow-water low salinity areas, 40 species, 47.4-114.0 g.m-2); the red 
alga Phyllophora (10-60m, 118 species of invertebrates and 47 species of fish, average 
biomass 1,360.7 g.m-2); the sea-grass Zostera (0.2-12 on sandy and silty-sandy sediments, 
70 species, 850-4,260 g.m-2); the brown alga Cystoseira (0-15m, on rocky substrates, 
species, 470-3,960 g.m-2). 

Since the 1950s the volumes of nutrients and organic substances introduced into the 
northwestern shelf of the Black Sea by the Danube, Dnestr and Dnepr rivers have increased 
about tenfold. The northwestern shelf has now become the largest hypertrophic area in the 
whole Mediterranean Basin, which stretches from the Straits of Gibraltar to the A z o v Sea. 
The chain of biological consequences of this excess nutrient run-off can be summarized as 
follows: 

Phytoplankton Blooms 

The immediate consequence is an outburst of phytoplankton, especially dinoflagellates, 
euglenoids, and different species of picoplankton. The most v iv id examples of such 
phytoplankton blooms occur on the northwestern shelf. In the 1950s the share of 
peridinians in the total phytoplankton biomass was 18.8%, but in the 1980s it reached 
54.4%. Red tides caused by blooms of peridinians have become common phenomena on 
the northwestern shelf. 

Blooms of One-celled Animals and Jellyfish 

Another consequence of phytoplankton enrichment has been the increase in the number of 
some herbivore and detritivore zooplankton species. The most typical forms are the 
flagellate Noctiluca scintillans, the infusorian Mesodinium rubrum, the jel lyfish Amelia 
aurita, some rotatorians, the cladoceran Pleopis polyphemoides and the copepod Acartia 
clausi. 

The Decline in Populations of Large Planktonic Crustaceans 

The populations of relatively large pelagic crustaceans, including carnivores, mixotrophes 
and even herbivores, began to decline; e.g. populations of the neustonic Pontellidae, 
Centropages kroyeri, the zoea and megalopa of crab etc. This effect could be explained by 
the concentration of toxicants in the surface microlayer. The decrease in crab populations 
can be assumed to be due to hypoxic conditions on the shelf. 

Decreasing Water Transparency and the Reduction in Benthic Macrophyte 
Communities 

A decline in water transparency causes a weakening of the photosynthesis of bottom algae 
due to low light penetration and a reduction of the shelf macrophytocoenosis, except for 
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those very shallow forms close to the edge of the sea. This change has been typified by the 
degradation of Zernov's Phyllophora field. The red Phyllophora has practically disappeared 
and the northwestern shelf has, as a result, lost an important habitat for marine 
invertebrates and fish and a rich source of oxygen. 

Hypoxia and Mass Mortalities of Bottom Animals 

Sedimentation on the shelf of large amounts of dead phytoplankton is a result of cultural 
eutrophication. The decomposition of this organic material causes hypoxia and even anoxia 
in the near-bottom layers of water. The formation of large hypoxic areas is a new 
phenomenon in the Black Sea ecosystem, first recorded in August - September 1973 on the 
northwestern shelf. In more recent years, cases of mass mortality of benthic organisms 
from hypoxia have become commonplace; the scales depending on the meteorological, 
hydrological, hydrochemical and biological peculiarities of each summer season. The 
biological losses due to hypoxia on the northwestern shelf are estimated at 100-200 t of 
organisms per square kilometre of bottom area. The total biological losses over 18 years 
(1973-1990) are estimated at 60 mil l ion t, including 5 mil l ion t of fish, both young and 
adult, comprising both commercial and non-commercial species. 

Decreases in the Invertebrate Standing Stock 

As a result of hypoxia, silting and other factors, the standing stock of Black Sea organisms 
has decreased markedly. In the early 1960s, the total mussel biomass on the northwestern 
shelf was about 10 mil l ion t. In the 1980s, the mussel biomass had fallen to a little over 3 
million t, with juveniles predominating. The oyster Ostrea edulis is very sensitive to silting 
and has now almost completely disappeared from the northwestern shelf where, in the late 
1950s, there were once more than 50 mil l ion individuals. The populations of crabs, hermit 
crabs, ghost shrimps (Callianassa), and bottom fish such as turbot, which were also very 
common on the northwestern shelf until the 1960s, have also practically disappeared. 

Increases in the Populations of Fish Inhabiting the Shallow Sub-littoral Zone 

Over the last 5-7 years, there has been a noticeable increase in the population of small 
shore fish like the silverside, Altherina mochon pontica, the sand lance Gymnammodites 
cicerellus, the transparent goby Aphia minuta, the blenny Blennius tentacularis and other 
species immune to predation by Mnemiopsis leidyi. In the 1980s a new inhabitant of the 
shallows became acclimatised to the Black Sea, the grey mullet Mugil so-iuy, which 
originates in the Amur river estuary and the brackish water areas of the . 

The main direct human impact on the biodiversity of the Black Sea is the accidental 
introduction of species from elsewhere in the ballast and bilge waters of sea-going ships 
and the international introduction of exotic commercial invertebrates and fish. The largest 
changes to the Black Sea biocoenoses took place as a result of the penetration and 
autoacclimatisation of new species such as the gastropod Rapana thomasina (first recorded 
in 1947), the bivalve molluscs Mya arenaria and Scapharca inaequivalvis (1966 and 1982 
respectively), and the comb je l ly Mnemiopsis leidyi (1982). 
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The following commercial marine organisms are common to the Ukrainian Black 
Sea and marine wetlands: the red algae Phyllophora (five species, Ph. nervosa, Ph. 
brodiaei, Ph. pseudoceranoides, Ph. membranifolia, and Ph. traiiii), the sea grasses 
Zostera (two species, Z. marina and Z nana), molluscs (Mytilus galloprovincialis and 
Rapana thomasiana), crustaceans (Artemia salina, the amphipod Pseudogammarus 
maeoticus, the crayfishes, Astacus astacus, Pontastacus leptodactilis, P. pipachypus, P. 
cubanicus, P. eichwaldi, the shrimps Palaemon adspersus, P. elegans, and Crangon 
crangon), the insects (Chironomus plumosus and Ch. salinarius) and fish. In 1960-1970 
there were 26 species of commercial fish; in 1980-1995 only six (Sprattus sprattus 
phalericus, Alosa kesleri pontica, Engraulis encrasicholus ponticus, Merlangius merlangus 
euxinus,Trachurus mediterraneusponticus, and Mugilso-iuy). 

There are four reserves in the Ukrainian coastal zone: the Dunaiskie Plavni Nature 
Reserve (14,851 ha, 78 Red Data Book species), the Chernomorsky Natural Biosphere 
Reserve (87,348 ha, 126 Red Data Book species), the M y s Martyan Reserve (240 ha) and 
the Karadag Nature Reserve (2,856 ha). 

Proposals have been made for activities on the protection of biodiversity on local, 
national and regional levels. 
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1 

Physical-Geographical 
and Socio-Economic Profile 
of the Ukrainian Black Sea 
The length of the Ukrainian Black Sea coast is 1,628 km (Shuisky, 1989), which is 
approximately 37% of sea's entire coastline. Ukraine's territorial waters extend 12 nautical 
miles off shore and cover a total area of 24,850 k m 2 . The area of the remainder of the shelf 
up to the 200 m isobath is equivalent to 55,750 k m 2 or 57% of the whole shelf (Zaitsev. 
1992). Ukraine also has 1,207 km of coastline on the A z o v Sea (Shuisky, 1989). The main 
geographical features of Ukraine, such as gulfs and bays, rivers, estuaries, islands, 
reserves, cities and wetlands, are shown on the general map (Fig. 1). 

The main rivers entering the northwestern Black Sea are the Danube, Dnestr and 
Dnepr, which have a total drainage area of 1,400,000 k m 2 , making up two thirds of the 
whole catchment basin, and an annual runoff of about 243.8 k m 2 . The Crimean rivers, such 
as the A lma , Kacha and Balbek, have a total mean annual river runoff of only 0.88 km2 
and do not have a significant influence on the shelf ecosystems. 

The population of coastal cities of Ukraine makes up 36% of the total population of 
the whole Black Sea coast. 

The most common types of coasts are shown in Fig . 2. The northwestern Black Sea 
coast is characterised by a diversity of marine water bodies such as deltas, estuaries, 
limans, lagoons and wetlands (Fig. 1) and a commensurate variety of marine, brackish and 
freshwater plant and animal species which are influenced by a wide range of 
environmental conditions (Table 1, 2). 

The Ukrainian northwestern shelf north of Cape Tarkhankut covers an area of 
48,600 km 2 , with a total water volume of 1,150 k m 3 at an depth of 23.7 m. The sediment is 
made up of clay, sand and shells. The central part of the shelf is occupied by Zernov's 
Phyllophora field of red algae, primarily Phyllophora nervosa. The shallow water is 
covered by seaweed, such as Zostera marina. 











6 

I. 

Шаек Sea Biological Diversity 

Habitats on the Northwestern and Crimean Shelves of the Black Sea 

The Ukrainian Black Sea possesses a unique diversity of biotopes and environmental 
conditions and a particularly rich variety of plants and animals in the pelagic and benthic 
zones. 

In terms of salinity the marine pelagic zone can be divided into three main 
categories (Table 3). River water proper is observed only in the river mouths of the Dnepr. 
South Bug. Dnestr and Danube. In the sea it usually reaches a salinity of 6-8 ppt. This 
water mass is widespread in the northwest of the sea. not only in the Dneprovsko-Bugsk) 
and Dnestrovsky limans but also several miles out to sea. Л strip of river water borders the 
Danube delta south of Zhebriansky Bay. During stormy weather, the river water mixes 
with the underlying marine waters and salinity levels rise. After the storm abates, the 
continuing river runoff restores the upper water layers to their former state. Freshwater 
organisms enter the northwestern Black Sea with the river water. 

In the northwestern Black Sea the hydrological characteristics of the surface water 
mass vary considerably, with temperatures ranging from 26 to 10 C°, salinity from 10 to 
18.5 ppt. transparency from 3-4 m to 18-20 m. and colour from blue-green to yellow-
green. But there is less variety in the waters off the southern Crimean coast, where the 
salinity is 17-18 ppt. the transparency 14-22 m, and the colour changes from blue-green to 
ЫLie. In winter the water temperature drops to less than 7-8 С . The surface water is the 
main biotope for the Mediterranean immigrants which make up most of the Black Sea flora 
and fauna. 

Bottom water tills the lowest pail of the shelf zone from the picnocline to the 
seabed. The salinity in the centre of this water mass is equal to 19.5 ppt. the temperature 
ranges from - 0.20 Cc in the winter to 13.5 C° in the autumn. The lowest water levels are 
mainly inhabited by boreal-atlantic (Celtic) relicts which have remained in the Black Sea 
from the last glacial period, although it is not clear how the) survived the freshened New 
Euxinian period. Today they are mostly thermophobic, although some are eurythermic. 
These include invertebrates such as Calanus helgolandictts, Pseudoculanus elongatus, fish 
such as the Black Sea sprat. Sprattus sprattus phalerictis, the whiting. Merlangus 
mcrlangus euxinus and the flounder Platichthys flesus luscus. 

Flic Ukrainian Black Sea coast also has a variety of shore and beach types (Fig. 2) 
and. as a result, a wide range oF environmental conditions in the supralittoral. 
pseudolittoral and upper sublittoral zones. 

Sand) beaches of different granulometric composition ranging from tine to coarse 
granules, both together with clay and detritus on delta shores or without clay and detritus 
along the marine shores of the Tendra or Dzarylgach islands, predominate along the 
northwestern coast. The beaches along the rocky Crimean coast are composed of pebbles 
or gravel and. less frequently, of sand deposited by wave action. A l l of these geological 
features have an impact on the formation of marginal benthic communities (Fig. 3. 4). 



In parts ot'the upper sublittoral zone there are small areas of sediments with specific 
properties and inhabitants: for example, the coarse grained "amphioxus" sand, which is 
inhabited by the famous sand lance and organisms harvested as food, can be found near the 
shores of Karkinitsky Bay. Cape Foros and in a lew other places in the Black Sea. 

At depths of more than 10 m the seabed is composed mainly of silty sands, shells 
and silt in different proportions. In some places there are banks or elevations on the shelf 
bottom. The largest are: Odesskaya and Shaganskaya along the northwestern coast and 
Bakalskaya in the north west of the Crimean peninsula. Biocoenoses of mussels and. less 
frequently, oysters develop and fish malacophages accumulate on the banks. 

Populations of Pontic or Ponto-Caspian relicts are mainly concentrated in shallow 
water regions where all the water levels, from the surface to the seabed, are dominated by 
river water. In the previous geological epoch these organisms inhabited the mildly saline 
New Euxinian basin, which occupied the area now covered by the Black Sea. Today they 
have found shelter in the Dnestrovsky and Dneprovsko-Bugsky limans. in the freshened 
estuarine regions and in the Azov and Caspian seas. 

Invertebrate brackish-water relicts include polychaetes of the genus Hypaniu. 
molluscs of genera Monodacna, and Adacna united into one Hypanis genus, the amphipod 
Pontogammarus maeoticus, the mysids Hemimysis scrraia. Paramysis intermedia and 
cumaceans of the genera Pierocuina and Pseitdocuma. Relict fish species include the 
sturgeons Acipenseridae. the anadromous shad of the genus AIosci and the Black Sea kilka 
Clupconella caltriventris cultriventris. Pontic relicts occur in the sea and far from the coast 
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(sturgeons and shad, for example, winter at great depths). However, their main biotopes. 
especially at the early stages of ontogenesis, are located in areas dominated by river water. 

The remaining benthic regions are inhabited by many communities of marine 
organisms. Some of the biocoenoses of the Ukrainian shelf are the largest of their kind in 
the Black Sea according to area, biological diversity and abundance of population and 
biomass. For example, the Phyllophora biocoenosis in the centre of the northwestern shelf 
recently occupied an area exceeding 10,000 km 2 . The mussel biocoenosis occupies a 
similar area. In the 1960s the total biomass of this mollusc accounted for 97.5% of the 
entire mussel stock from the mouth of the Danube to the Coruch river estuary in Georgia 
(Ivanov, 1963). At the time almost 56% of the total biomass of the Black Sea forage 
macrozoobenthos was situated on the northwestern shelf (Zakutsky, Vinogradov, 1967). 
Most of the Black Sea stock of the eelgrass Zostera was produced at the apex of 
Karkinitsky Bay and in Dzharylgachsky Bay (Vozhinskaya et al. 1971). 

The south Crimean coast has a subtropical climate. Almost 70% of the territorial 
plants species here have ranges more or less equivalent to the Mediterranean tloristic 
region (Molchanov, Yuschenko, 1987). In winter the temperature of the sea water is about 
7-8 C°, which permits the development of thermophilic species. The macrophytes include 
the red algae Laurencia papilosa and Gigartina acicularis (Zinova, 1967). Thermophilic 
fish, which are common in the Mediterranean but rare in the Black Sea, are represented by 
species as the blue damsel-fish Chromis chromis {Pomacentridae), the bogue Boops boops, 
the puntazzo Puntazzo puntazzo (Sparidae) and the lettered perch Serranus scriba 
(Serranidae). 

In addition to the river deltas and their marshes there are also many coastal water 
bodies along the Ukrainian Black Sea coast, such as limans, lagoons and lakes, which have 
a wide range of environmental conditions for aquatic organisms (Fig. 5). They differ in 
size (from 800 k m 2 for the Dneprovsko-Bugsky liman to small lagoons less than one 
hectare in size), in maximum depth (from 27 m for Donuzlav lake to half a metre in the 
microlagoons), in salinity (from fresh water to ultrahaline lakes and limans), in degree of 
isolation from the sea (from the open Dnestrovsky and Dnepro-Bugsky limans to 
completely closed lagoons and lakes with a water level lower than the sea), in the chemical 
composition of the water and in types of sediment. 

It is very difficult to give a precise figure for the total number of water bodies as 
many of them are so shallow that they dry up in the summer. Only some of the marine 
water bodies have names designating them on geographical maps and published data on 
their morphometric characteristics. Others are only named on detailed maps; while most 
lack names altogether or are described as "a group" of lakes, such as the Kinbumsky, 
Tendrovsky and Kerchensky lakes. There are approximately 1,000 small lakes and lagoons 
along the Ukrainian Black Sea coast, mostly in the northwest. There are at least 400 lakes 
in the Kinburn peninsula (Andriash, 1990). 

Pontic relicts prevail in the fresh and brackish coastal water bodies. Only a few 
halophilic species survive in the ultrahaline water bodies in large numbers and biomass. 
They include the diatom alga Dunaliella salina, the insect Chironomus salinarius and the 
crustacean Artemia salina. 
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Water bodies with an intermediate salinity of up to 40-50 ppt often have a high 
biological diversity, with large numbers and biomass. For example, the microlagoons of 
the Tendra lakes (Tendrovsky Bar) exceed adjacent areas of the upper sublittoral of 
Tendrovsky Bay in biomass and abundance (Fig. 3). 

This is the main reason that the fry of so many fish species, including mullet, gobies 
and turbot, are attracted to shallow water lagoons to feed. The same water bodies in marine 
wetlands serve as the primary food resource for a large number of waterfowl and aquatic 
birds. 

Table 4. Coas ta l water bodies of the U k r a i n i a n B l a c k Sea coast 

Name Liman, Area Maximum Salinity 
lake (I, o) km 2 depth, m Ppt 

Sasyk (Kunduk) 1 205 3.9 2-3 
Shaganyl 1 74 2.0 14-35 
Karachaus 1 15 2.0 20-40 
Al ibey 1 72 2.5 15-36 
Khadzhider 1 9.8 1.2 20-140 
Burn as 1 23 1.6 10-30 
Budaksky (Shabolat) 1 30 2.2 12-15 
Dnestrovsky 1 360 2.7 1-14 
Sukhoi 1 10 15.0 14-17 
Khadzhibeisky 1 70 14.0 1-3 
Kuyalnitsky 1 60 3.0 120-250 
Dophinovsky (B.Adzhalyksky) 1 7 2.5 10-40 
Grigorievsky(M.Adzhalyksky) 1 8 15.0 10-15 
Tiligulsky 1 160 21.0 2-12 
Berezansky 1 60 14.0 0.3-15 
Dneprovsko-Bugsky 1 800 12.0 1-14 
Ustrichnoie 0 3.5 3.0 16-25 
Staroie (Tusly) 0 12.5 0.8 250-350 
Krasnoie 0 24.5 1.0 120-300 
Bakalskoie 0 7.1 0.9 40-110 
Donuzlav 0 48 27.0 10-40 
Oiburskoie 0 5 1.3 50-170 
Sasyk 0 71 1.2 90-160 
Sakskoie) 0 9.7 1.5 40-150 
K i z y l Yar 0 6.9 0.5 40-250 
Kachik 0 4.5 0.8 20-40 



Ukraine ІЗ 

Uzunlarskoie 
Opukskoie (Koyaskoie 
Tobechikskoie 
Kamish Burunskoie 

0 
0 
0 
0 

21.2 
18.7 
18.7 
3.6 

0.3 
0.5 
0.5 
1.0 

150-260 
40-180 
40-180 

8-1 1 

The northwestern and Crimean shelves of the Black Sea, together with their 
numerous coastal water bodies, contain a very high biodiversity of marine, brackish, 
freshwater and coastal territorial plant and animal species. However, in the last 20-30 
years, conditions on both the northwestern and Crimean shelves and in the Black Sea 
region as a whole, have changed significantly as a result of anthropogenic factors. The 
change has been most marked in the shallow waters of the northwestern Black Sea. 

II. Marine Islands 

Among the many islands of the Black Sea only three are of any size. These are the islands 
of Berezan (Schmidt), Zmeiny and Kefken. 

Zmeiny island is the only one to be located far off shore at a distance of 35 km from 
the mainland. It has an area of almost 18 hectares and a coastline of 1,970m. The island is 
quadrangular in shape with a peninsula in the northeast corner (Fig. 6). It is 440 m in 
length from north to south and 414 m in breadth and from west to east. At its longest, 
along a north-eastern-west axis running through the peninsula, the island is 662 m (Kohler, 
1827). Its shores vary in height from 10 m to 22 m. The highest elevation is in the centre of 
the island at about 40 m. 

The island is surrounded by a fringe of underwater rocks and has a lighthouse. The 
first scientific data on Zmeiny island has been found in the proceedings of the St. 
Petersburg Academy of Sciences, provided by N. Kohler (1827) and A. Nordmann (1844), 
a well-known naturalist and professor at Richil ieu Lycee in Odessa. 

During the 20th century there were some publications by Romanian scientists about 
the island (Borza, 1927; Calinescu, 1931; Bacesascu, 1961). In 1959 G. A. Solyanik (1959) 
a former researcher at the Odessa Biological Station (now Odessa Branch of IBSS) 
published the results of research carried out in August-November 1956. 

The following marine organisms have been recorded near to the shore of the island: 
brown algae Cystoseria barbata (Calinescu, 1931; Solyanik, 1959), Phyllophora brodiaei 
(Solyanik, 1959) and other microphytes. 

The fauna included the rock crab Eriphia verrucosa and the marble crab 
Pachygrapsus marmoratus (Calinescu, 1931; Solyanik, 1959), which are both in the Red 
Data Book of Ukraine. 

Today these species are completely absent from the northwestern coast of the Black 
Sea. There are also references to mussels, actineans and fish of the Serranus genus. 
Biologists in the area have also reported finding the oyster Ostrea edulis. According to A. 
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Nordmann (1844) the monk seal was observed close to the island in 1841. An article by N. 
E. Solyanik (1959) also noted that fishermen from V i l k o v o reported seeing the monk seal. 

Today Monachus monachus is one of the species registered in the International Red 
Data Book. Since the 1950s there have been no hydrological surveys on or around the 
island. 

Scientific expeditions organised by the Odessa Branch of the IBSS (1970-1991) and 
samples from stations located 400-500 m from the island recorded a great diversity of 
benthos, plankton and fish species characteristic of the northwestern Black Sea. 

Fig. 6 Zmeiny Island with lighthouse. 



2 

Bacteria 

I. Northwestern Black Sea 

Saprophyte bacteria are the most numerous microorganisms in the water column and 
bottom sediments of marine water bodies. They are responsible for the primary breakdown 
of organic matter. In recent years increasing eutrophication of the sea water has resulted in 
a decrease both in the ratio of the total amount of microorganisms and the volume of 
saprophyte. In the 1960s the ratio was 100,000 for the bacterioplankton of the 
northwestern Black Sea. Today the figure is approximately 100 for both the 
bacterioplankton and the bacteriobenthos. 

Studies of the composition of saprophyte bacteria in the Black Sea have shown that 
the greatest biodiversity is in deep water areas and the least in northwestern Black Sea 
(Lebedeva, 1979). In the 1960s, 560 strains of bacteria were registered in the northwestern 
Black Sea, of which non spore bearing rods made up 43%, cocci 39% and spore bearing 
18% (Tsyban, 1970). A list of the genera identified is given in Annex I, Table 6. 
According to A. Tsyban (1970) only 60% of the cultures collected were of true marine 
bacteria. The rest, such as cocci and spore bearing rods, entered the sea in runoff from the 
mainland. 

In the 1970s significant changes were recorded in the qualitative composition of the 
saprophyte bacterioplankton (Nizhegorodova, Teplinskaya, 1984; Teplinskaya et al., 1984) 
which became even more pronounced in the 1990s (Teplinskaya, 1994). It was observed 
that the eutrophication of the sea had led to an increase in the number and frequency of 
cocci and spore bearing rods which were resistant to unfavourable environmental 
conditions (Table 7). 
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Towards the end of the 1970s the qualitative diversity of saprophyte 
bacterioplankton in northwestern Black Sea was four times higher than in the 1960s (Table 
6). This was probably related to the increasing eutrophication of the entire northwestern 
Black Sea after 1973 when the rise in the volume of organic runoff from the mainland, as 
well as river runoff, created favourable conditions for the development of bacteria, creating 
a polyfermentative system transforming different organic compounds of allochtonic origin. 

Bacteria of the genus Bacillus were constantly present in the near surface layers of 
the northwestern Black Sea. This is a result of the high resistance of spore bearing forms to 
significant changes in environmental conditions in the interface of water and atmosphere. 
If the spore forms are not truly marine, then it is possible to measure the scale of the 
microbial runoff from the mainland which concentrates in the near surface layer. Natural 
bacterial communities develop in the near bottom layers where the volume of contaminants 
is insignificant. 

In the 1970s the saprophyte bacterioplankton of the northwestern Black Sea had a 
high level of biochemical activity. About 21.4% of the isolated cultures were antagonistic 
to Escherichia coli isolated from water in this area (Nizhegorodova & Teplinskaya, 1984). 
This is a very important factor in the self purification of the marine environment. Bacterial 
antagonists were represented by spore bearing (31.7%), non spore bearing rods (45%) and 
cocci (23.3%). The greatest number of antagonistic cultures were those of the Bacillus 
genus, followed by Micrococcus, Photobacterium and Pseudomonas. The degree both of 
antagonistic activity and the range of action was higher in cultures isolated from near 
estuarine and coastal areas where there are conditions suppressing or, in some cases 
inhibiting, the growth of bacterioplankton entering the sea with the runoff of bacterial coli 
groups. 

Table 5. L o n g term changes in bacterial c o m m u n i t y quanti t ies (order of 

magni tude) of the northwestern B l a c k Sea in the water body ( W B ) and 

in bot tom sediments ( B S ) du r ing the summer per iod 

Time period WB, cells.mg-' BS, cells.ml' 

General Quantity of General Quantity of 
Quantity Saprophytes Quantity Saprophytes 

Early 1960s 104 10 •> 9 

Late 1970s I0 4 10 ' - I0 : 10' НГ 
Late 1980s 10s 10 ! 10 s-10" I0 J 

Early 1990s 10' 10' 10"-10" 10 і 




