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Introduction
Bulgarian Black Sea fauna has been studied 

for more than 100 years (Chichkoff 1907, 1908, 
1912, 1924). A vast material of faunistic data, con-
cerning Bulgarian Black Sea has been accumulated. 
During the last 50 years, the coast is under a drastic 

anthropogenic impact and large landscape changes. 
Considerable changes in the Black Sea cenoses are 
caused by some invasive species, introduced in the last 
100 years (Cvetkov & Marinov, 1986; Konsulov, 
1998; Gomoiu et al., 2002). The dynamic natures of 
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Abstract:  A total of 19 types, 39 classes, 123 orders, 470 families and 1537 species are known from the Bulgarian Black Sea. They 
include 1054 species (68.6%) of marine and marine-brackish forms and 508 species (33.0%) of freshwater-brackish, 
freshwater and terrestrial forms, connected with water. Five types (Nematoda, Rotifera, Annelida, Arthropoda and 
Mollusca) have a high species richness (over 100 species). Of these, the richest in species are Arthropoda (802 species 
– 52.2%), Annelida (173 species – 11.2%) and Mollusca (152 species – 9.9%). The remaining 14 types include from 
1 to 38 species. There are some well-studied regions (over 200 species recorded): first, the vicinity of Varna (601 spe-
cies), where investigations continue for more than 100 years. The aquatory of the towns Nesebar, Pomorie, Burgas and 
Sozopol (220 to 274 species) and the region of Cape Kaliakra (230 species) are well-studied. Of the coastal basins most 
studied are the lakes Durankulak, Ezerets-Shabla, Beloslav, Varna, Pomorie, Atanasovsko, Burgas, Mandra and the 
firth of Ropotamo River (up to 100 species known). The vertical distribution has been analyzed for 800 species (75.9%) 
– marine and marine-brackish forms. The great number of species is found from 0 to 25 m on sand (396 species) and 
rocky (257 species) bottom. The groups of stenohypo- (52 species – 6.5%), stenoepi- (465 species – 58.1%), meso- (115 
species – 14.4%) and eurybathic forms (168 species – 21.0%) are represented. The marine and marine-brackish species 
are divided into 162 zoogeographical categories, combined into 4 main groups and 16 subgroups. The main portion 
of the Black Sea fauna has an Atlantic-Mediterranean origin and represents the impoverished Atlantic-Mediterranean 
fauna (740 species – 70.2%). Cosmopolitan, Atlantic-Indian, Atlantic-Pacific, endemic and Caspian relict forms are 
represented. The benthic (115 species – 97.5%) and marine (114 species – 96.6%) forms of the Black Sea endemics (118 
species – 11.2%) predominate. The brackish endemics (11 species – 9.3%) most often are Caspian relicts. The main 
portions of the Caspian relicts (41 species – 3.9%) are benthic brackish forms (38 species – 92.7%). The freshwater-
brackish, freshwater and terrestrial forms, connected with water, are divided into 80 zoogeographical categories, com-
bined into 2 groups and 5 subgroups. Typical for the coast is the prevalence of the species, distributed in Palaearctic 
and beyond it (296 species – 58.3%). Species, distributed only in Palaearctic but in more than one subregion (79 
species – 15.5%) and species, distributed within one Palaearctic subregion (126 species – 24.8%) are represented – Eu-
rosiberian (55 species – 10.8%) and Mediterranean (71 species – 13.9%). A short characteristic of the planktonic and 
benthic cenoses is done and some coastal basins are scrutinized. An attention is paid to the invasive immigrants that 
changed the Black Sea communities during the last 60 years. The species of economic and conservation importance 
are discussed.
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the fauna, economic and social importance of wildlife 
and biodiversity conservation require periodic 
updating of the faunistic diversity of Bulgaria.

The published catalogues of the Bulgarian 
Black Sea fauna (Valkanov, 1957a; Valkanov & 
Marinov, 1964; Marinov & Golemansky, 1989; 
Marinov, 1990; Konsulov & Konsulova, 1993) do 
not have a systematic character, and taxa of the genus 
and species group (the families are not presented) 
are in alphabetical order. These works are published 
in Bulgarian and the faunistic analyses there are too 
short. The published generalized studies in English 
by Konsulov (1998) and Konsulov & Konsulova 
(1998) are similar to the works of Marinov (1990) 
and Konsulov & Konsulova (1993). Some of the 
used names are out-of-date and need to be updated. 
There is a contemporary systematic view for some 
taxonomic groups, included in the monograph se-
ries Fauna of Bulgaria (Polychaeta – Marinov, 1977; 
Harpacticoida – Apostolov & Marinov, 1988), in 
survey papers (Mollusca – Wilke, 1996; Hubenov, 
2005b, 2007a, 2007b) or in dissertations (Nematoda 
– Stoykov, 1980; Crustacea: Malacostraca – 
Uzunova, 2006). There is a lack of zoogeographi-
cal characteristic of the fauna except Polychaeta, 
Harpacticoida, Malacostraca and Mollusca. The 
submitted zoogeographical analyses of the groups 
mentioned above are done according to their origin 
or areography (different principle) and are difficult 
to compare. Commonly the benthos hydrobionts are 
scrutinized separately from the plankton forms. A 
generalized zoogeographical work on the Bulgarian 
Black Sea fauna lacks.

Approach, material and methods
The aim of this work is to present the Bulgarian 

marine invertebrate fauna as well as to analyze the 
taxonomic diversity, the level of study and some zo-
ogeographical and ecological features of the Black 
Sea invertebrates.

The investigations of the Black Sea territory for 
the last two centuries are generalized in this work. 
The paper generalizes the works of Caspers (1951), 
Valkanov (1957a), Valkanov & Marinov (1964), 
Marinov & Golemansky (1989), Marinov (1990), 
Konsulov & Konsulova (1993, 1998), Konsulov 
(1998) and Golemansky (2007). Data from 832 
publications and the dissertations of Konsulov 
(1991), Kamburska (2004), Todorova (2005), 
Uzunova (2006) and Trayanova (2008) are in-
cluded. Currently some coastal wetlands have been 
investigated in connection with their management 

plans (Durankulak Lake, Shabla Lake, Pomorie Lake, 
Atanasovsko Lake and protected area Poda). These 
investigations are also included in the work.

The categories of type class and order are used 
(an exception is made   for supertype Arthropoda be-
cause of the structure of the superior taxonomic cat-
egories). All water (marine, brackish and freshwater) 
and many terrestrial invertebrate animals, connected 
with the coast and coastal basins are included.

In the numbering of the localities (Table 1), for 
convenience, the old numbering used in catalogues of 
Valkanov (1957a), Valkanov & Marinov (1964) 
and Marinov & Golemansky (1989) is presented. 
In many cases, the information on the coastal basins, 
given in these publications is outdated (before 1957). 
Today, a part of the brackish basins along the coast 
do not exist in its original form. They are converted 
into bays, harbors, dams, have no connection with 
the sea or are drained. For most of the smaller basins 
there is a lack of present-day faunistic investigations. 
Twenty new localities, which have no equivalent in 
the previous catalogues, are included. The number of 
known species in the separate localities is presented 
as well. It shows mainly their level of study and to a 
less extent, the actual species diversity.

For the marine species, the depth to which they 
are established in the Bulgarian Black Sea is given 
(Table 2). Species, for which there are no data from 
the Bulgarian coast, data from other regions of the 
sea are presented. When information in the Bulgarian 
literature differs significantly from the one, reported 
for other parts of the sea, the respective foreign data 
for the Black Sea are presented, after the Bulgarian 
data. In freshwater Mollusca, the presented depth re-
fers to the whole country.

For species that inhabit both fresh and salt wa-
ters, an areographical categorization for seas and 
freshwater basins is presented. The categorization 
for the freshwaters is given in brackets (Table 2). 
Some taxa, distributed both in the sea and freshwa-
ters (Supercosmopolitan) are analyzed both to the 
marine and freshwater forms. The brackish species 
are included to marine or freshwater forms accord-
ing to the fact whether they are marine-brackish or 
freshwater-brackish. When the reports of species 
distribution are discrepant, a second categorization 
is presented. An attention is paid to the immigrants 
and invasive forms that had changed considerably 
the Black Sea communities in XX century.

There is no unanimity among the experts about 
the zoogeographical status of the Black Sea, which 
is either considered as an independent subregion 
or is unified with the Mediterranean Sea (and Lusi-



Species composition of the free living  multicellular invertebrate animals (Metazoa: Invertebrata) from the Bulgarian...  51

Table 1. Taxa localities (Symbols: * – highly altered habitat to the time of collection of the material; [ ] – old geographical names 
and old data, before 1957)

Locality Number Old  
number

Number 
of species

Sea localities
Durankulak [Blatnitsa] (Durankulak north – Durankulak Lake – Krapets) 1 1 131
Shabla (Shabla Lake – Shabla Tuzla – Cape Shabla) 2 2 153
Cape Kaliakra (Rusalka – Bolata – Cape Kaliakra) 3 3 230
Kavarna (Cape Chairburun – Cape Chirakman – Cape Kalkanburun) 4 4 138
Balchik (Balchik Tuzla – Balchik) 5 5 172
Batova (Albena – Kranevo) 6 6 141
Varna (Golden Sands – Evksinograd – Varna – Cape Galata – Pasha Dere River) 7 7 601
Kamchiya (Cape Ilandzhik – Camping Ray – Kamchiya River – Shkorpilovtsi) 8 8 139
Byala (Cape Cherni – Byala – Dvoynitsa River – Obzor) 9 9 128
Cape Emine (Irakli – Cape Emine – Cocketrice sandy bank) 10 10 176
Nesebar (Elenite – Sunny Beach – Nesebar – Ravda) 11 11 256
Pomorie (Aheloy – Pomorie – Camping Evropa – Cape Lahna) 12 12 220
Burgas (Saraphovo – Burgas – Kraymorie – Park Rosenets – Cape Chukalya) 13 13 264
Sveta Anastasiya Island [Bolshevik Island] 14 14 136
Chernomorets (Cape Atiya – Chernomorets – Cape Chervenka [Cape Hrisotira]) 15 15 134
Sozopol (Camping Gradina – Sozopol – Kavatsite – Dyuni) 16 15 274
Cape Maslen Nos (Alepu Marsh – Ropotamo River – C. Maslen Nos – Stomoplo Marsh) 17 16 184
Primorsko (Stomoplo Marsh – Primorsko – Dyavolska Reka River) 18 17 133
Kiten [Urdoviza] (International Youth Centre – Kiten – Karaagach River – Lozenets) 19 18 133
Tsarevo [Michurin, Vasiliko] (Cape Arapya – Tsarevo – Varvara) 20 19 177
Ahtopol (Varvara – Achtopol – Veleka River) 21 20 143
Sinemorets (Sinemorets – Silistar River – Rezovo) 22 20 140
Zostera overgrowths (0-6 m) 23 45
Rocky sublittoral, Cystoseira and other algae, Mytilus (from 0.5-1 m to 15-25 m) 24 257
Sandy sublittoral (1-25 m); clean sand – to 17 m, with Branchiostoma – to 20 m 25 396
Coastal silt (from 15-20 m to 30-40 m); dominated by Melinna – to 25-30 m 26 115
Mytilus silt (from 15-20 m to 60-80 m) 27 148
Phaseolina silt (from 65 m to 140-180 m) 28 104
Black Sea, pelagic in front of the Bulgarian coast 29 55

Localities along the sea coast 
Lithotelms, Shabla – Cape Kaliakra, Varna 32 21 15
Lithotelms, Ravda, Sozopol – Cape Maslen Nos 33 22 40
Basins of Varna Aquarium 34 25 11
Subterranean (ground) waters of sandy beach, interstitial, mesopsamal 35 26 146
Sunny Beach, coastal zone, sand bottom and floating algae 36 29 4
Arkutino, coastal zone 37 27 4
Camping (Residence) Perla, coastal zone, sand bottom and floating algae 38 30 4
Kiten, coastal zone, sand bottom and floating algae 39 28 5
Lozenets, coastal zone 40 31 4
Small saltwater marshes along the coast 41 72 8
Small freshwater marshes along the coast 42 73 26
Mouths of small streams 43 74 3
Temporary salty puddles and floods around the coastal basins 44 79 4
Rocks along the entire coast, rocky supralittoral 45 76 14
Algae washed ashore along the coast, supralittoral 46 77 23
Salty soils around coastal basins 47 78 28
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Locality Number Old  
number

Number 
of species

Terrestrial coastal zone with halophilic plants (to 50-100 m from the sea) 48 75 24
Sea coastal zone; littoral (medio- or pseudolittoral) 49 24
Rocky littoral (medio- or pseudolittoral, enteromorpha zone) 50 16
Sandy littoral (medio- or pseudolittoral) 51 64
Sandy supralittoral 52 8
Springs and wells with brackish water along the coast, Durakulak – Cape Kaliakra 53 1
Springs along the coast, Sozopol – Cape Maslen Nos 54 2

Coastal basins (lakes, swamps, firths and river floods)
Durankulak [Blatnitsa] Lake: [0-5‰, 3.4 km2, depth 4 m], 1-4‰, average salinity – 2‰ 58 41 113
Ezerets Lake: [1-2‰, average salinity – 1.6‰], 0.58-0.79‰, 0.72 km2, depth 9.0 m 59 42 101
Shabla Lake: [0.1-2‰, 0.6-1.6‰], 0.52-0.60‰, 0.79 km2, depth 9.5 m 60 42 137
*Schabla Tuzla: [10-30‰], 22-200‰, 0.19 km2, depth 0.6 m 61 43 17
Nanevska Tuzla [Tauk Liman]: 1-90‰ (often about 20‰) 0.10 km2, depth 0.3 m 62 3
*Bolata River Mouth: 0.1‰ 63 44 13
*Balchik Tuzla: [80-150‰], 35-160‰, 0.14 km2, depth 0.5-0.8 m 64 45 7
Batova River Mouth and Swamp: 0.03-6‰, depth 0.5-1 m, 65 46 9
*Golden Sands Marshes: [0-60‰] 66 47 7
*Sindel [Sultanlar] Swamp: [0‰] 67 48 6
*Beloslav [Devnya, Gebedzhe] Lake: 0.1-15.6‰, 3.90 km2, depth 3.5 m, sea canal – 1923 68 49 160
*Varna Lake: [5-14‰], 6.5-8-16.8‰, 17.40 km2, depth 19 m, sea canals – 1909, 1976 69 50 264
Pasha Dere [Chatal Dere, Novata Voda] River Mouth: [0-7‰] 70 51 10
Kamchiya River Mouth – Swamps: [0.4-0.7‰], average 0.1‰ 71 52 53
Fandakliyska Reka [Shkorpilova] River Mouth: [0.1‰] 72 53 11
*Dvoynitsa [Cherta, Suha Kamchiya] River Mouth 73 8
*Hadzhiyska River Mouth [Nesebar Marsh]: [1-10‰] 74 54 30
Aheloy River Mouth 75 9
Pomorie Lake: 30-70 to 140‰, 8.50 km2, depth 1.4 m 76 55 106
Atanasovsko Lake: 1-250‰, average 50-60‰, 16.90 km2, depth 0.3-0.8 m 77 56 113
*Burgas [Vaya] Lake: [9-20‰], 1.8-45‰, average 10.6‰, 27.60 km2, depth 1.3 m 78 57 89
*Mandra Dam [Mandra Lake to 1963]: [0.1-12‰, max. 30‰, 14.00 km2, depth 1.1-5 m] 79 58 94
Uzungeren-Poda Complex: 0.1-32‰, 3.12 km2 80 80
Tsiganski Skelet Marsh [Chengene Skele Marsh]: [7-20‰] 81 59 11
Alepu Marsh: 4-11-27‰ (usually 3.5-7.2‰), 0.14 km2, depth 0.6-1 m 82 60 14
Arkutino Marsh: 0.1-1‰, 0.03 km2, depth 0.5 m 83 24
Ropotamo River Mouth: 5-15‰ 84 61 97
Stomoplo Marsh: [2-25‰], 1.5-4‰, 6-14‰, 0.06 km2, depth 0.5 m 85 62 20
*Dyavolsko Blato Swamp: [1-20‰], 6-14‰, 0.80 km2, depth 1 m 86 63 78
*Dyavolska Reka River Mouth: depth 4 m 87 10
Karaagachka Reka [Kitenska, Oryashka] River Mouth and Swamp: [5-15‰] 88 64 68
Tsarevska Reka [Michurinska (small)] River: [3‰] 89 65 10
Izgrevsko Dere [Michurinska Reka (great)] River: [5-10‰] 90 66 14
Puddles and mouths of streams between Tsarevo and Ahtopol 91 67 12
Veleka River Mouth: [0-0.5‰] 92 68 59
Butamyata [Potamyata] River Mouth: [12‰] 93 69 22
Silistar River Mouth: [5-15‰] 94 70 25
Rezovska Reka [Rezvaya] River Mouth: [0-1.45‰] 95 71 30
Black Sea coastal lakes and swamps 96 71

Table 1. Continued
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tanean Atlantic subregion). The zoogeographical 
scheme used here (Table 5) is based on the works of 
Guryanova (1964), De Lattin (1967), Golikov 
& Starobogatov (1968, 1972), Starobogatov 
(1970), Mordukhay-Boltovskoy (1972), Golik-
ov (1982), Nesis (1982), Riedl (1983), Bănărescu 
(1990), Abbott & Dance (1991), Elder & Pernet-
ta (1991), Bruyne (2003), Hook (2008), Earle & 
Glover (2009). The zoogeographical categorization 
of species is done on the basis of data of their dis-
tribution, taken from the literature and the newest 
electronic issues (Tables 2, 5 and 6).

The presented ecological data (Table 2) are 
taken from the Bulgarian literature. Only if there are 
no data from Bulgaria, foreign data are included for 
the corresponding species. The conservation value of 
taxa is determined regarding to their populations in-
habiting Bulgaria. For local endemics, 100% of their 
populations are localized in Bulgaria, therefore they 
are given the highest conservation category (world 
importance). This category also includes regional 
endemics because of their restricted distribution and 
species from the IUCN Red List. Taxa of European 
importance include Black Sea endemics as well as the 
species from Bern Convention and Habitats Directive. 
Relicts and rare taxa (if not listed under other catego-
ry) form the group of national importance. The spe-
cies, included in Black Sea Red Data Book (Dumont 
et al., 1999), Red Data Book of Bulgaria (Biserkov & 
Golemanski, 2011), European and IUCN Red List 
are marked.

The literature references (Table 2) do not include 
all publications addressed to the corresponding spe-
cies from the Bulgarian coast (to 9 references quoted). 
Most often the first record of taxa is given, its inclusion 
in catalogues and some new or important literature 
data. Under updating of the names and  specifying 
of the species distribution, some electronic issues are 
used: Antarctic Invertebrates, CLEMAM (Check List 
of European Marine Mollusca), DAISIE (Delivering 
Alien Invasive Species Inventories for Europe), EOL 
(Encyclopedia of Life), ERMS (European Register 
of Marine Species), EUNIS biodiversity database, 
Fauna Europaea, Global Invasive Species Database, 
Global Names Index, ITIS (Integrated Taxonomic 
Information System), Marine Planktonic Copepods, 
Marine Species Identification Portal, MarLIN (The 
Marine Life Information Network), NARMS (North 
Atlantic Register for Marine Species), NeMys, 
NEOBANIS (European Network on Invasive Alien 
Species), PESI (A Pan-European Species directories 
Infrastructure), PlanktonNet Image, OBIS (Ocean 
Biogeographic Information System), The World of 

Copepods, World Polychaeta Database, WoRMS 
(World Register of Marine Species).

Unexplored territories and literature 
data

Despite the prolonged hydrobiological 
investigations and good knowledge of the Bulgarian  
Black Sea fauna as a whole, unexplored areas still 
remain. The possible reasons for this fact are as fol-
lows: lack of specialists on many taxonomic groups; 
great loading of the specialists with environmen-
tal or conservation projects, therefore the time for 
faunistic research is insufficient; periodic standard 
surveys of the fixed number of monitoring stations, 
a relative remoteness of natural science centers; a 
poor attendance by many zoologists in comparison 
with other regions or change in coastal communi-
ties as a result of anthropogenic impact. Most of the 
literature data related to these regions are fragmen-
tary, outdated, concern separated systematic groups 
or are scattered in different works which are not spe-
cially referred to them.

Today, the most poorly investigated territories 
in regard to many groups are the southern coast 
(south of Cape Maslen Nos) and the coastal zone 
with a depth less than 10 m, where the oceanograph-
ic ships rarely enter. Some of the coastal basins were 
explored long ago so the investigations do not reflect 
the recent condition of their fauna.

Weaknesses in the literature data which limit 
the obtaining of equivalent information for the com-
parison of the territories include: different levels of 
study of individual taxa; insufficient research of many 
groups in the corresponding areas; a lack of exact lo-
calities for the part of the recorded species; existence 
of rich synonymy; outdated data; a lack of general-
ized investigations for most of the groups; significant 
differences in the number of taxa in the separate 
areas; unexplored territories; prolonged periods of 
data accumulation for most regions; predominance 
of ecological studies versus those of fauna; independ-
ent review of benthos and plankton forms. These 
weaknesses lead to the following 5 problems:

1. Continuous supplementation of an existing 
historical list of fauna. As a result, species diversity 
in a given area is higher than in reality.

2. Incomparability of data in terms of time peri-
ods. Data comparisons between two areas very often 
cover different periods as it is not possible to study 
all taxonomic groups and territories simultaneously.

3. Incomparability of benthos – plankton data. 
Many studies are look at either benthos only or 
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plankton only, despite the fact that most taxa have 
both a benthic and planktonic stages.

4. Incomplete reporting of anthropogenic in-
fluences, successional and landscape changes on the 
composition of the communities along the coast. A 
number of well-studied brackish basins in the past 
no longer exist or have changed.

5. Prioritization of research in areas under 
monitoring or environmental protection legislation.

Abbreviations used
Taxa: [ ] – names and synonyms under which 

the species are recorded for Bulgaria
Distribution: 1-29 – Localities in Black Sea 

(1-10 – North Black Sea, 11-22 – South Black Sea), 
32-54 – Localities along the coast, 58-96 – Coastal 
basins, figures – numbers of the localities in Table 
1 [dash before the figure (-7, -12) indicates the latter 
as maximum depth, dash after the figure (7-, 12-) 
indicates the latter as minimum depth], ? – uncertain 
data or lack of data, * – outdated information and 
significantly altered habitat versus time of collection 
of the material

Zoogeographical categories (the abbreviations 
in brackets refer to the freshwater and terrestrial spe-
cies): aam – Arctic-Atlantic-Mediterranean, aami – 
Arctic-Atlantic-Mediterranean-Indian, aamip – 
Arctic-Atlantic-Mediterranean-Indo-Pacific, aaminp 
– Arctic-Atlantic-Mediterranean-Indo-North Pacific, 
aamni – Arctic-Atlantic-Mediterranean-North 
Indian, aamswp – Arctic-Atlantic-Mediterranean-
Southwest Pacific, aanambp – Arctic-Antarctic-
Atlantic-Mediterranean-Boreal Pacific, aanamip – 
Arctic-Antarctic-Atlantic-Mediterranean-Indo-
Pacific, aannam – Arctic-Antarctic-North Atlantic-
Mediterranean, ab – Amphiboreal, abam – Arctic-
Boreal Atlantic-Mediterranean, abambp – Arctic-
Boreal Atlantic-Mediterranean-Boreal Pacific, abap 
– Arctic-Boreal Atlantic-Pontian, abapbp – Arctic-
Boreal Atlantic-Pontian-Boreal Pacific, abapnep – 
Arctic-Boreal Atlantic-Pontian-Northeast Pacific, ace 
– Arctic-Circumeuropean, acem – Arctic-
Circumeuropean-Mauritanian, acmnz – Arctic-
Celtic-Mediterranean-New Zealand, acp – Arctic-
Celtic-Pontian, adep – Adriatic-Aegean-Pontian, adp 
– Adriatic-Pontian, adpc – Adriatic-Pontian-Caspian, 
am (am) – Atlantic-Mediterranean, ami – Atlantic-
Mediterranean-Indian, aminp – Atlantic-
Mediterranean-Indo-North Pacific, aminwp – 
Atlantic-Mediterranean-Indo-Northwest Pacific, 
aminz – Atlantic-Mediterranean-Indo-New Zealand, 
amip – Atlantic-Mediterranean-Indo-Pacific, 

amiswp – Atlantic-Mediterranean-Indo-Southwest 
Pacific, amiwp – Atlantic-Mediterranean-Indo-West 
Pacific, amj – Atlantic-Mediterranean-Japonic, 
amnei – Atlantic-Mediterranean-Northeast Indian, 
amnep – Atlantic-Mediterranean-Northeast Pacific, 
amni – Atlantic-Mediterranean-North Indian, amnp 
– Atlantic-Mediterranean-North Pacific, amnz – 
Atlantic-Mediterranean-New Zealand, amp – 
Atlantic-Mediterranean-Pacific, amrs – Atlantic-
Mediterranean-Red Sea, amrsp – Atlantic-
Mediterranean-Red Sea-Pacific, amswp – Atlantic-
Mediterranean-Southwest Pacific, amwi – Atlantic-
Mediterranean-West Indian, amwp – Atlantic-
Mediterranean-West Pacific, anam – Arctic-North 
Atlantic-Mediterranean, anaminp – Arctic-North 
Atlantic-Mediterranean-Indo-North Pacific, anamip 
– Arctic-North Atlantic-Mediterranean-Indo-Pacific, 
anamnep – Arctic-North Atlantic-Mediterranean-
Northeast Pacific, anamnp – Arctic-North Atlantic-
Mediterranean-North Pacific, anamp – Arctic-North 
Atlantic-Mediterranean-Pacific, anamrs – Arctic-
North Atlantic-Mediterranean-Red Sea, anap – 
Arctic-North Atlantic-Pontian, anapnep – Arctic-
North Atlantic-Pontian-Northeast Pacific, anclm – 
Antarctic-Celtic-Lusitanian-Mediterranean, anpip – 
Antarctic-Pontian-Indo-Pacific, antami – Antarctic-
Atlantic-Mediterranean-Indian, antamip – Antarctic-
Atlantic-Mediterranean-Indo-Pacific, antamp – 
Antarctic-Atlantic-Mediterranean-Pacific, ap – 
Atlantic-Pontian, api – Atlantic-Pontian-Indian, 
apswp – Atlantic-Pontian-Southwest Pacific, (ase) – 
Atlantic-South European, (atm) – Afrotropical-
Mediterranean, baap – Boreal-Antiboreal Atlantic-
Pontian, bam – Boreal Atlantic-Mediterranean, 
bambp – Boreal Atlantic-Mediterranean-Boreal 
Pacific, bami – Boreal Atlantic-Mediterranean-
Indian, bamnep – Boreal Atlantic-Mediterranean-
Northeast Pacific, bamswp – Boreal Atlantic-
Mediterranean-Southwest Pacific, bap – Boreal 
Atlantic-Pontian, bapbp – Boreal Atlantic-Pontian-
Boreal Pacific, bapp – Boreal Atlantic-Pontian-
Pacific, cacpnz – Carolinian-Celtic-Pontian-New 
Zealand, calm – Carolinian-Lusitanian-
Mediterranean, calp – Carolinian-Lusitanian-
Pontian, cb – Circumboreal, cbm – Circumboreal-
Mediterranean, cbma – Circumboreal-
Mediterranean-Australian, cclm – Carolinian-Celtic-
Lusitanian-Mediterranean, ccp – Carolinian-Celtic-
Pontian, ce – Circumeuropean, cem – 
Circumeuropean-Mauritanian, cg – Circumglobal, 
clm – Celtic-Lusitanian-Mediterranean, clmi – 
Celtic-Lusitanian-Mediterranean-Indian, clmm – 
Celtic-Lusitanian-Mediterranean-Mauritanian, 
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clmnei – Celtic-Lusitanian-Mediterranean-Northeast 
Indian, clmnwi – Celtic-Lusitanian-Mediterranean-
Northwest Indian, clmnz – Celtic-Lusitanian-
Mediterranean-New Zealand, clmrs – Celtic-
Lusitanian-Mediterranean-Red Sea, clmwi – Celtic-
Lusitanian-Mediterranean-West Indian, clp – Celtic-
Lusitanian-Pontian, clpnz – Celtic-Lusitanian-
Pontian-New Zealand, cm – Celtic-Mediterranean, 
cp – Celtic-Pontian, cpc – Celtic-Pontian-Caspian, 
cpj – Celtic-Pontian-Japonic, cpnei – Celtic-Pontian-
Northeast Indian, cpnz – Celtic-Pontian-New 
Zealand, cpwp – Celtic-Pontian-West Pacific, (cse) – 
Central and South European, (csee) – Central and 
Southeast European, (cseea) – Central and Southeast 
European-Anatolian, (cseeit) – Central and Southeast 
European-Iran-Тuranian, (csena) – Central and 
South European-North African, cst – 
Circumsubtropical, (dp) – Disjunct Palaearctic, (e) – 
European, (ea) – European-Australian, eam – East 
Atlantic-Mediterranean, eami – East Atlantic-
Mediterranean-Indian, eamip – East Atlantic-
Mediterranean-Indo-Pacific, eamiswp – East 
Atlantic-Mediterranean-Indo-Southwest Pacific, 
eamp – East Atlantic-Mediterranean-Pacific, eamrs 
– East Atlantic-Mediterranean-Red Sea, eamswi – 
East Atlantic-Mediterranean-Southwest Indian, 
eamwi – East Atlantic-Mediterranean-West Indian, 
(ean) – European-Anatolian, (Eb) – Balkan endemic, 
(Ebg) – Bulgarian endemic, (eca) – European-Central 
Asian, (eit) – European-Iran-Тuranian, (El) – Local 
Bulgarian endemic, em (em) – East Mediterranean, 
(emca) – East Mediterranean-Central Asian, (ena) – 
European-North African, (Ep) – Pontian endemic, 
ep – Aegean-Pontian, (Er) – Regional Bulgarian 
endemic, (esca) – Eurosiberian-Central Asian, (et) – 
European-Turanian, (ewca) – European-West Central 
Asian, (h) – Holarctic, (ha) – Holarctic-Australian, 
ham – Holatlantic-Mediterranean, (hat) – Holarctic-
Afrotropical, (hata) – Holarctic-Afrotropical-
Australian, (hn) – Holarctic-Neotropical, (hna) – 
Holarctic-Neotropical-Australian, (hnat) – Holarctic-
Neotropical-Afrotropical, (hnata) – Holarctic-
Neotropical-Afrotropical-Australian, (hno) – 
Holarctic-Neotropical-Oriental, (hnoa) – Holarctic-
Neotropical-Oriental-Australian, (ho) – Holarctic-
Oriental, (hoa) – Holarctic-Oriental-Australian, 
(hoes) – Holoeurosiberian, hom (hom) – 
Holomediterranean, (hop) – Holopalaearctic, (hpt) 
– Holarctic-Paleotropical, (hpta) – Holarctic-
Paleotropical-Australian, (hptn) – Holarctic-
Paleotropical-Neotropical, i – introduced species 
(immigrants), j – Japanese, K (k) – Cosmopolitan, 
kclm – Caribbean-Celtic-Lusitanian-Mediterranean, 

klm – Caribbean-Lusitanian-Mediterranean, kmm – 
Caribbean-Mediterranean-Mauritanian, lm – 
Lusitanian-Mediterranean, lmi – Lusitanian-
Mediterranean-Indian, lmm – Lusitanian-
Mediterranean-Mauritanian, lmmg – Lusitanian-
Mediterranean-Mauritanian-Guinean, lmmwi – 
Lusitanian-Mediterranean-Mauritanian-West Indian, 
lmnei – Lusitanian-Mediterranean-Northeast Indian, 
lmnz – Lusitanian-Mediterranean-New Zealand, 
lmsa – Lusitanian-Mediterranean-South African, 
lmwi – Lusitanian-Mediterranean-West Indian, 
lmwiwp – Lusitanian-Mediterranean-West Indo-
West Pacific, lmwp – Lusitanian-Mediterranean-
West Pacific, lp – Lusitanian-Pontian, m – 
Mediterranean, (mca) – Mediterranean-Central 
Asian, miwp – Mediterranean-Indo-West Pacific, mj 
– Mediterranean-Japonic, mmgt – Mediterranean-
Mauritanian-Guinean-Tasmanian, mni – 
Mediterranean-North Indian, mnz – Mediterranean-
New Zealand, mrs – Mediterranean-Red Sea, (mwca) 
– Mediterranean-West Central Asian, (na) – North 
American, nam – North Atlantic-Mediterranean, 
namep – North Atlantic-Mediterranean-East Pacific, 
nami – North Atlantic-Mediterranean-Indian, 
namim – North Atlantic-Mediterranean-Indo-
Malayan, naminz – North Atlantic-Mediterranean-
Indo-New Zealand, namip – North Atlantic-
Mediterranean-Indo-Pacific, namiwp – North 
Atlantic-Mediterranean-Indo-West Pacific, namj – 
North Atlantic-Mediterranean-Japonic,  namnei – 
North Atlantic-Mediterranean-Northeast Indian, 
namnep – North Atlantic-Mediterranean-Northeast 
Pacific, namni – North Atlantic-Mediterranean-
North Indian, namnp – North Atlantic-
Mediterranean-North Pacific, namnz – North 
Atlantic-Mediterranean-New Zealand, namp – North 
Atlantic-Mediterranean-Pacific, namrs – North 
Atlantic-Mediterranean-Red Sea, namrsnep – North 
Atlantic-Mediterranean-Red Sea-Northeast Pacific, 
namsp – North Atlantic-Mediterranean-South 
Pacific, namsep – North Atlantic-Mediterranean-
Southeast Pacific, namswp – North Atlantic-
Mediterranean-Southwest Pacific, namwi – North 
Atlantic-Mediterranean-West Indian, namwp – 
North Atlantic-Mediterranean-West Pacific, nap – 
North Atlantic-Pontian, napnei – North Atlantic-
Pontian-Northeast Indian, neamal – Northeast 
Atlantic-Mediterranean-Aleutian, neamep – 
Northeast Atlantic-Mediterranean-East Pacific, 
neaminz – Northeast Atlantic-Mediterranean-Indo-
New Zealand, neamj – Northeast Atlantic-
Mediterranean-Japonic, neamnp – Northeast 
Atlantic-Mediterranean-North Pacific, neamnz – 
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Northeast Atlantic-Mediterranean-New Zealand, 
neamswp – Northeast Atlantic-Mediterranean-
Southwest Pacific, neamwp – Northeast Atlantic-
Mediterranean-West Pacific, (nem) – Northeast 
Mediterranean, (nemit) – Northeast Mediterranean-
Iran-Тuranian, nm (nm) – North Mediterranean, 
(nmwca) – North Mediterranean-West Central Asian, 
nz – New Zealand, (om) – Oriental-Mediterranean, 
(omca) – Oriental-Mediterranean-Central Asian, 
(omcaa) – Oriental-Mediterranean-Central Asian-
Australian, p – Pontian, (pat) – Palearctic-
Afrotropical, (pata) – Palearctic-Afrotropical-
Australian, pc – Pontian-Caspian, pca – Pontian-
Caspian-Aral, pinz – Pontian-Indo-New Zealand, 
(pm) – Pontomediterranean, pnep – Pontian-
Northeast Pacific, (po) – Palearctic-Oriental, (poa) – 
Palearctic-Oriental-Australian, (ppt) – Palearctic-
Paleotropical, (ppta) – Palearctic-Paleotropical-
Australian, (ptm) – Paleotropical-Mediterranean, 
(ptmca) – Paleotropical-Mediterranean-Central 
Asian, (ptsp) – Paleotropical-South Palearctic, R – 
relict, Rc – Caspian relict, (se) – South European, 
(see) – Southeast European, (seea) – Southeast 
European-Anatolian, (seep) – Southeast European-
Pontian, (seepc) – Southeast European-Pontian-
Caspian, Sf – subfossil, SK (sk) – Subcosmopolitan, 
tam – Tropical Atlantic-Mediterranean, (tp) – 
Transpalaearctic, (tpo) – Transpalaearctic-Oriental, 
vck – Virginian-Carolinian-Caribbean, vclm – 
Virginian-Celtic-Lusitanian-Mediterranean, (wces) 
– West and Central Eurosiberian, (wcp) – West and 
Central Palaearctic, (wcpo) – West and Central 
Palaearctic-Oriental, (wes) – West Eurosiberian, 
(wesa) – West Eurosiberian-Anatolian, (wp) – West 
Palearctic, (wpat) – West Palearctic-Afrotropical, 
(wppt) – West Palearctic-Paleotropical, + – species 
known only from shells, • – occurrence of endemic 
taxa, ? – probable category.

Ecological data: ar – argillophilous, α – 
α-mesosaprobic, α-β – α-β-mesosaprobic, β – 
β-mesosaprobic, B – brackish, BA – Barcelona 
Convention, BC – Bern Convention, bt – benthos, 
co – commensal, CR – critically endangered, cr – 
crenobiont, cs – coastal silt, DD – data deficient, Е – 
European importance, еb – eurybathic, ec – ectopara-
site, eh – euryhaline, EN – endangered, ep – epibath-
ic, epi – epibiont, epp – epipelagic, et – eurythermal, 
еu – еurybiont, EX – Extinct, gw – ground-water, ha 
– halophilous or halobiont, hb – hypobathic, HD – 
Habitats Directive, if – interstitial fauna, is – invasive 
species, L – freshwater, l – littoral zone (medio-, pseu-
dolittoral, intertidal), LC – least concern, LR – lower 
risk, lr – rocky littoral, ls – sandy littoral, lt – rocks 

or lithophilous, M – marine, mb – mesobathic, mc 
– Mytilus cenosis, ms – Mytilus silt, N – national im-
portance, NE – not evaluated, NT – near threatened, 
o – oligosaprobic, p – plankton, pa – parasite, pe – 
pelophilous, ph – algae overgrowth or phytophilous, 
phc – Phyllophora coenosis, phs – Phaseolina silt, po 
– potamophilous, pp – pelagic, ps – sand or psam-
mophilous, r – rare, rh – rhithrophilous, ro – rocky, 
s – silt, sb – stenobathic, sep – stenoepibathic, sg – 
shells and sand with shells, shb – stenohypobathic, 
sl – sublittoral zone (infra- and circalittoral, subti-
dal), slc – Cystoseira sublittoral, slr – rocky sublit-
toral, sls – sandy sublittoral, sp – supralittoral zone 
(supratidal), spr – rocky supralittoral, sps – sandy 
supralittoral, sw – stagnant water, T – terrestrial, th – 
thermophile,  TL – terrestrial forms connected with 
water, tx - trogloxene, VU – vulnerable, W – world 
importance, x – xenosaprobic, zc – Zostera cenosis, 
‰ – limiting freshwater level for marine and salinity 
level for the freshwater forms, ( ) – rarely exception, 
■ – Black Sea Red Data Book, ▲ – Red Data Book of 
Bulgaria, ◆ – European and IUCN Red List.

Results and Discussion
A total of 19 types, 39 classes, 123 orders, 470 

families and 1537 species have been known from the 
Bulgarian Black Sea (Table 3). These taxa include 
1054 species (68.6%) marine and marine-brackish 
forms and 508 species (33.0%) freshwater-brackish, 
freshwater and terrestrial forms, connected with 
water. A small number of supercosmopolitan forms 
(17 species), inhabitants of the marine, freshwater 
and terrestrial cenoses are scrutinized to both two 
groups. Five types (Nematoda, Rotifera, Annelida, 
Arthropoda and Mollusca) have a high species 
composition (over 100 species). Of these, the rich-
est in species are Arthropoda (802 species – 52.2%), 
Annelida (173 species – 11.2%) and Mollusca (152 
species – 9.9%). The rest 14 types include from 1 
to 38 species. The Bulgarian fauna comprises about 
70% of the known 2000-2200 species from the Black 
Sea and Azov Sea (Tables 2 and 3). For individual 
taxa this percentage varies considerably and depends 
on the level of study. The species composition varies 
depending on whether the authors considered only 
marine and marine-brackish forms or include fresh-
water-brackish, freshwater and terrestrial forms, re-
lated to water. The rich in brackish basins Ukrainian 
and Russian Black Sea coast is considerably superior 
to the Bulgarian coast in brackish taxa.

Most marine invertebrates have been estab-
lished throughout the Bulgarian Black Sea coast. 
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Species, which are distributed either in the northern 
or in the southern part of the coast (with 1 to 3 lo-
calities), number 20-25%. Most of them are benthic 
forms that belong to poorly explored or rare taxa. A 
part of recently reported Black Sea endemics could 
be added to this group as well. In most cases, the spe-
cies distribution is related to the level of study of the 
corresponding coastal region. It can be seen under 
juxtaposition of the found species in localities (Table 
1). Three areas of good research are outlined (over 
200 species established). Firstly are the vicinities of 
Varna (601 species) where the investigations of the 
Black Sea began a centure ago. The popular resort 
centers – Nesebar, Pomorie, Burgas and Sozopol (220 
to 274 species) form an area of good research. Owing 
to Bulgarian and Romanian specialists, the region of 
Kaliakra Cape (230 species) is also well studied. Of 
coastal basins, the most studied (about 100 species 
recorded) are the lakes Durankulak, Ezerets-Shabla, 
Beloslav, Varna, Pomorie, Atanasovsko, Burgas, 
Mandra and the firth of Ropotamo River. The rich 
species composition of the lakes Varna and Beloslav 
is changed after the connection with sea (1909 and 
1923) and their transformation into ports (after 
1976). Fauna of the lakes Burgas (anthropogenic im-
pact after 1960) and Mandra (dam since 1963) be-
came considerably poor.

The Black Sea below the depths of 180-200 m 
is enriched with released H2S, which makes the real 
deep-sea life impossible. The groups of steno- (epi- 
and hypo-), meso-, and eurybathic species are pre-
sented. The vertical distribution is analyzed for 800 
species (75.9%) – marine and marine-brackish forms, 
according to available data (Table 4). Most species 
are found from 0 to 25 m on sand (396 species) and 
rocky (257 species) bottom.

The most numerous are the stenoepibathic 
species (465 species – 58.1%). The inhabitants of 
the supralittoral zone, shallow coastal zone (to 5-10 
m), as well as species, which reach the depth of 15-
30 m and approach to mesobathic forms, belong to 
this group. An intermediate niche, closer to meso-
bathic forms, is occupied by some representatives 
of the group, which reach higher depths. They are 
presented in 16 types, of which the most numerous 
are the representatives of Arthropoda, Annelida and 
Mollusca.

The group of Eurybathic (168 species – 21.0%) 
species includes Black Sea species, which are found 
in both little and great depths. Most eurybathic forms 
reach the depth of 130-150 m. They are presented in 
12 types, of which the representatives of Arthropoda, 
Nematoda, Annelida and Mollusca predominate.

Table 3. Taxonomic diversity of the invertebrate animals from 
the Bulgarian Black Sea

Types Classes Orders Families Species

Porifera 2 6 13 23
Cnidaria 3 10 25 38
Ctenophora 2 3 3 4
Plathelminthes 1 5 16 29
Nemertini 2 3 9 26
Gastrotricha 1 2 6 13
Nematoda 2 8 34 112
Cephalorhyncha 1 2 3 4
Rotifera 1 4 22 121
Annelida 5 16 49 173
Tardigrada 2 3 5 5
Arthropoda 4 28 199 802
Mollusca 3 20 65 152
Bryozoa 2 3 9 19
Phoronida 1 1 1 1
Entoprocta 1 1 1 1
Chaetognatha 1 1 1 1
Echinodermata 2 3 3 6
Chordata 3 4 6 8
Total 39 123 470 1537

Table 4. Distribution of the invertebrate animals by categories 
according to depth (Note. Only marine and brackish species, 

for which data are available, are included.)

Types Epi-
bathic

Hypo-
bathic

Meso-
bathic

Eury-
bathic

Porifera 2 4 9
Cnidaria 7 1 2 10
Ctenophora 1 1
Plathelminthes 13
Nemertini 5 4 6 5
Gastrotricha 4
Nematoda 21 14 11 29
Cephalorhyncha 1 1 1
Rotifera 12
Annelida 79 3 16 19
Tardigrada 5
Arthropoda 239 21 36 74
Mollusca 69 2 33 15
Bryozoa 5 1 3
Phoronida 1
Entoprocta 1
Chaetognatha 1
Echinodermata 3 3
Chordata 1 2 3 1
Total 465 52 115 168
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The Mesobathic (115 species – 14.4%) species 
reach the depth over 40 m in the Black Sea. Some 
species could be considered stenomesobathic forms. 
They are presented in 10 types, of which the repre-
sentatives of Arthropoda and Mollusca prevail.

The Stenohypobathic species are the smallest 
group (52 species – 6.5%). They rarely could be found 
at smaller depth up to 25 m and usually reach high-
est density below 60-120 m. They are presented in 
10 types, of which the representatives of Arthropoda 
and Nematoda predominate. Recently some species 
of Nematoda, Polychaeta and Harpacticoida have 
been estsblished in hypoxic habitats at depth below 
200-250 m (Sergeeva & Zaika, 2013).

Formation of the Black Sea fauna is 
connected  with the origin of the Black Sea basin it-
self. The Upper Miocene Sarmatian Sea (18-30‰, a 
descendant of Tethys) gave rise to the Pontian Sea-
Lake, from which two separate basins were formed 
later, the Black Sea and the Caspian Sea. Initially, 
the Black Sea basin had been inhabited by fauna 
similar to the Caspian one [Chaudian Sea (12-14‰) 
and Paleoeuxinian Sea (6-8‰)]. Then, it had been 
connected with the Mediterranean Sea and became 
saline, so the Mediterranean fauna penetrated into 
it, whereas the Caspian fauna retreated to the brack-
ish coastal parts [time of Uzunlar Sea (16‰) and 
Karangat  Sea (22-30‰)]. Later, the connection with 
the Mediterranean Sea had been severed, and the 
brackish basin [the New Euxinian Sea (7‰)] origi-
nated, where the Mediterranean fauna disappeared. 
Recently, 7000-8000 years ago, this basin had been 
again connected with the Mediterranean Sea and 
its level increased. The marine fauna invaded it and 
the current Black Sea had been formed (Mischev 
& Popov, 1978; Shopov, 1993; Dimitrov et al., 
1998; Evlogiev, 2009; Studencka & Jasionowski, 
2011).

Then, before the last glaciation, a connection 
with the Caspian basin arose (via Manych chan-
nel), and Caspian interglacial immigrants invaded 
the Black Sea (Mordukhay-Boltovskoy, 1960; 
Nevesskaya, 1965; Starobogatov, 1970; Shopov, 
1996). Most authors accept these species as Caspian 
relicts (known also as Sarmatian, Pontian, Pontian-
Caspian, or autochthonous faunal elements). They 
are concentrated mainly in the coastal lakes-firths 
and the mouths of the Black Sea rivers and inhabit 
the freshwater and brackish basins. Part of them is 
subfossils for the sea itself. The Caspian relicts usual-
ly have Pontian or Pontian-Caspian ranges. Some of 
them have entered the river systems of Central and 
Western Europe (spread to other continents) where 

they are considered invasive species. According to 
Mordukhay-Boltovskoy (1960) the evolution of 
the Caspian fauna gave rise to the origin of eurybi-
ontic oligohaline and freshwater forms, which began 
to acquire new habitats with their pervasion in Black 
Sea. The “relicts” Dreissena polymorpha Pallas and D. 
bugensis – one of the most invasive recent mollusk, 
are a typical example. Recent data for the distribution 
of many relict taxa (mainly in the latest electronic 
editions) contradict their relict nature. It has been es-
tablished that these taxa are widespread outside the 
Pontian-Caspian region. These may be invasive relict 
forms (a small number of species) or species with 
uncleared distribution, accepted as relicts. The main 
portion of the Caspian relicts (41 species, or 3.9%) is 
benthic brackish forms (38 species, or 92.7%).

The marine and marine-brackish forms 
are divided into 162 zoogeographical (areographical) 
categories, combined into 4 main groups and 16 sub-
groups (Table 5).

The main portion of the Black Sea fauna (740 
species, or 70.2 %) has an Atlantic–Mediterranean 
origin and represents the impoverished Atlantic-
Mediterranean fauna. As this fauna was becom-
ing impoverished, the stenobiotic Lusitanian-
Mediterranean species were eliminated, so this 
category is defined by the eurybiontic forms, often 
distributed along the European coast up to Scotland, 
North Sea and Scandinavia. Thus an impression is 
created of the atlantization of this fauna, manifested 
differently in the various taxonomic groups, benthic 
and planktonic forms. The atlantization is poorly 
presented in the planktonic forms (50 species, or 
42.4%) and most presented in the benthic forms 
(712 species, or 72.8%). There is no a considerable 
difference (in percentages) in the atlantization of the 
marine (716 species, or 69.9%) and the brackish (101 
species, or 65.6%) species.

A portion of the Arctic- and Antarctic-Atlantic 
(high-latitude boreal and antiboreal) species (43 
species, or 4.1%) is not presented in the Mediterranean 
Sea. Its percentage varies slightly as their number is 
insignificant in the brackish and planktonic forms. 
The Arctic-North-Atlantic-, Arctic-Boreal-Atlantic-
Mediterranean and circumeuropean species pre-
dominate (total of 26 species, or 2.5%). Not all of the 
Holatlantic and North Atlantic species (99 species, 
or 9.4%) are presented in Mediterranean Sea. The 
marine and benthic forms prevail, of which the 
North-Atlantic-, Boreal-Atlantic- and Holatlantic-
Mediterranean and Boreal Atlantic-Pontian species 
(total of 76 species, or 7.2%) predominate. Between 
the tropical- and subtropical Atlantic species (109 
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species, or 10.3%), the Lusitanian-Mediterranean 
forms (79 species, or 7.5%) predominate. The East 
and Northeast Atlantic species are most numerous 
(251 species, or 23.8%). The main portion of them 
is the Celtic-Lusitanian-Mediterranean (148 species, 
or 14.1%) and Celtic-Pontian (44 species, or 4.2%) 
forms. The Mediterranean species (90 species, or 
8.5%) are poorly presented in the planktonic and 
brackish communities. Almost all Pontian-Caspian 
species (28 species, or 2.7%) are benthos and brack-
ish (27 species, or 17.5%) forms.

The Pontian species (Black Sea endemics) are 
118 (11.2%). The benthic (115 species, or 97.5%) and 
marine (114 species, or 96.6%) forms predominate. 
The brackish species (11 species, or 9.3%) most of-
ten are Caspian relicts. Some of the Pontian species is 
likely to be found in other seas under better research. 
This refers mainly to the groups of Nematoda, 
Ostracoda and Copepoda which are well-studied 
in the Black Sea. The most Black Sea endemic spe-
cies are concentrated in several groups – Porifera, 
Nemertini, Nematoda, Rotifera, Ostracoda and 
Copepoda. Many endemic forms, known from pre-
vious data, are brought to synonyms or downgraded 
to subspecies today. Thus there are no data on the 
Black Sea endemic species in the recent malacologi-
cal literature, of which there were more in the old 
literature [Kaneva-Abadjieva (1960a) recorded 24 
species endemic mollusks from the Bulgarian Black 
Sea coast]. Many species have changed after their 
penetration into the Black Sea; they are described as 
new taxa. An interesting example is the hermit-crab 
Clibanarius erythropus. Because of the lack of large 
mollusks in the Black Sea, it was forced to use the 
shells of snails of the genus Gibbula and greatly re-
duces its size (became known as C. misanthropus). 
With the appearance of Rapana venossa in Black Sea, 
the crab begins to use large shells and again reaches 
the normal size for crabs in Mediterranean Sea.

The number of forms with Cosmopolitan (121 
species – 11.5%), Atlantic-Pacific (120 species – 
11.4%) and Atlantic-Indian (72 species – 6.8%) type 
of distribution is considerably smaller than the forms 
of Atlantic type. They predominate as species com-
position in the marine and benthic species but their 
percentage is highest in the plankton forms (from 8.5 
to 28.0%). The differences in the percentages are not 
big for the benthic, marine and brackish forms (from 
5 to 11%) with the exception of the brackish Atlantic-
Pacific species (18.2%). Most Cosmopolitan forms 
(2/3) have Atlantic-Indian-Pacific distribution. The 
Holatlantic- and East Atlantic-Indian-Pacific species 
(58 species, or 5.5%) predominate, of which the 

Atlantic-Mediterranean-Indo-Pacific forms are the 
most numerous (37 species). The number of North 
Atlantic-Indian-Pacific (15 species) and the tropical 
and subtropical Atlantic-Indian-Pacific (6 species) 
species is smaller. About 1/3 of the Cosmopolitan 
forms have Arctic-Antarctic-Atlantic-Indian-
Pacific distribution as the typical Cosmopolitans 
and Subcosmopolitans (a total of 25 species, or 
2.4%) predominate. About 1/4 of the species with 
Atlantic-Pacific type of distribution belong to 
Arctic-Antarctic-Atlantic-Pacific forms (23 species 
– 2.2%). The Atlantic-Pacific species (97 species, or 
9.2%) predominate, the main parts of which are with 
North and South Atlantic-, Hol- and North Atlantic- 
and North Atlantic-Pacific distribution (a total of 
73 species, or 6.9%). The Atlantic-Mediterranean-
Pacific species (14 species) are the most numerous. 
A small number of  Hol- and South Atlantic-, East 
and West Atlantic- and Tropical and Subtropical 
Atlantic-Pacific species (a total of 24 species, or 
2.3%) occur as well. Most forms with Atlantic-
Indian type of distribution include Hol- and North 
Atlantic-Indian and East and Northeast Atlantic-
Indian species (a total of 61 species, or 5.8%). The 
North Atlantic-Mediterranean-Indian and Celtic-
Lusitanian-Mediterranean-Indian species (7 species 
each) are the most numerous. Seven tropical and 
subtropical Atlantic-Indian and 4 Arctic-Antarctic-
Atlantic-Indian forms occur as well.

The freshwater-brackish, freshwater 
and terrestrial forms, connected with water, 
recorded from the Bulgarian Black Sea coast, are di-
vided into 80 zoogeographical categories, combined 
into 2 main groups and 5 subgroups (Table 6).

Species distributed in Palaearctic and beyond 
it. This group (296 species, or 58.3%) includes 36 
zoogeographical categories, of which 29 combine 
species of Northern type (widely distributed in 
Holarctic or Palaearctic) and 7 – species of Southern 
type (distributed only in southern Palaearctic. This 
group is important for the zoogeography of the 
coastal fauna because of its great species diversity. It 
is connected with the typical for the sea coasts natu-
ral habitats, optimum for the development of its rep-
resentatives and is poorly presented in the interior. 
The difference among the brackish, freshwater and 
terrestrial forms is from 8.7% to 37.0% (from 74 to 
271 species). The species of northern type have vast 
areas and ecological flexibility. The Cosmopolitan, 
Subcosmopolitan and Holarctic species (a total of 
184 species, or 36.2%) are the most numerous. These 
species, except the Holarctic forms, are almost not 
presented in the terrestrial forms. In the brackish 
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communities, the Holarctic species are poorly repre-
sented (17 species). The species of southern type are 
best represented in the terrestrial forms (11 species, 
or 5.5%). The presence of this group in different taxa 
depends on whether they include highly mobile and 
widely distributed forms or combine less mobile 
and more closely connected with certain conditions 
species. In the latter case, more important are the spe-
cific natural habitats to which species are adapted.

Species distributed only in Palaearctic but in 
more than one subregion (Palaearctic type). A total 
of 79 species (15.5%) that belong to this group, com-
bined into 11 zoogeographical categories, has been 
established along the coast. The group includes from 
8.1% to 25.9% (from 14 to 65 species) of the brackish, 
freshwater and terrestrial forms. Its character is de-
termined by Transpalaearctic, West Palaearctic, West 
and Central Palaearctic and Holopalaearctic species 
(a total of 63 species, or 12.4%) that are the most nu-
merous. This correlation remains almost the same 
and varies from 1.9% to 8.5% (from 4 to 18 species) 
in the freshwater and terrestrial forms. In brackish 
forms the group is poorly presented – from 0.6% 
to 2.3%  (from 1 to 4 species). The number of the 
European-North African species (from 3 to 5 species 
in the group) varies insignificantly. Two species have 
a longitudinal disjunction of their areas that includes 
parts of Siberia and Central Asia (Table 2).

Species distributed within one subregion of 
Palaearctic. This group (126 species, or 24.8%) in-
cludes species with Eurosiberian and Mediterranean 
type of distribution. The Mediterranean-Central 
Asian species are also included here according 
to many authors who combine Mediterranean 
and Central Asian subregions. The species with 
Mediterranean type of distribution are accepted in a 
general way and include elements (Submediterranean, 
Subiranian, and Pontian), that could be consid-
ered separately as well (Gruev & Kusmanov, 1994, 
1999; Gruev 1995, 2000). The Eurosiberian spe-
cies are 55 (10.8%), of which the European species 
(31 species, or 6.1%) are the most numerous. They 
are combined into 9 zoogeographical categories and 
include from 6.9% to 11.5% (from 12 to 48 species) 
of the brackish, freshwater and terrestrial forms. The 
Eurosiberian species are best represented in freshwa-
ter forms and poorly represented in brackish forms. 
Thirty-six species have European distribution only, 
of which 31 are wide-spread in Europe and 5 – in 
its separate regions (Central and South Europe). The 
Mediterranean species are 71 (13.9%), of which the 
Holomediterranean species (19 species – 3.7%) are 
most numerous. This group combines 24 zooge-

ographical categories with different origin, distri-
bution and ecological peculiarities. It includes from 
7.7% to 28.4% (19-57 species) of the brackish, fresh-
water and terrestrial forms. The group is best repre-
sented in terrestrial forms and poorly represented in 
freshwater forms. The endemics (11 species – 2.2%) 
are poorly represented – their number varies from 
4 to 7 species. More are the regional endemics that 
have been found in the terrestrial forms. The specific 
conditions along the coast do not favor the formation 
of endemic taxa, which mostly are newly described 
forms or rare species with unclear distribution. The 
only local endemic (Hauffenia lucidula) is a creno-
biontic species of the family Hydrobiidae – 95.5% 
of the species of this group are freshwater endemic 
forms.

Zooplankton. It includes representatives 
of Protozoa, Coelenterata, Ctenophora, Rotifera, 
Annelida (larvae), Arthropoda, Mollusca (larvae) and 
Chordata (Valkanov, Dimov & Naidenov, 1978; 
Konsulov, 1991, 1998; Konsulov & Konsulova, 
1993, 1998). In regard to species diversity, the 
Black Sea zooplankton is characterized as poor (in 
comparison with the Mediterranean Sea). According 
to thermal conditions in the water mass the zoo-
plankton is divided to thermophilic, eurythermic 
and cryophilic. The thermophilic representatives are 
found mainly in surface water layers to 25 m. The 
cryophilic and eurythermic forms dominate below 
the zone of thermowedge. The vertical distribution 
depends on the oxygen penetrating in the depth (100-
175 m). The zooplankters have a specific distribution 
according to seasons and depth, which is determined 
by their temperature and trophic requirements. The 
eurythermic forms occur throughout the year as they 
are not influenced by temperature. The cryophilic 
forms occur in all depths in winter and fall below 50-
60 m in summer. The thermophilic forms are found 
mainly in summer and disappear in winter. The bot-
tom larvaton (meroplankton) is of great importance 
for species diversity of the benthic fauna. It is repre-
sented by Mollusca – veliger, Cyripedia – nauplius 
and cypris, Polychaeta – larvae, Pisces ova and lar-
vae. The average annual biomass of the zooplankton 
in front of the Bulgarian coast is 74.25 mg/m3 and 
varies by seasons: in winter – 27 mg/m3, in spring – 
77 mg/m3, in summer – 135 mg/m3 and in autumn 
– 48 mg/m3 (Valkanov, Dimov & Naidenov, 1978). 
After 10 years, these values   are lower. The average 
annual spring biomass of zooplankton in the coastal 
zone is highest in front of Cape Galata (72.58 mg/
m3), lower in front of Cape Kaliakra (58.79 mg/m3) 
and the lowest in front of Cape Emine (35.39 mg/



Species composition of the free living  multicellular invertebrate animals (Metazoa: Invertebrata) from the Bulgarian...  143

Ta
bl

e 
6.

 Z
oo

ge
og

ra
ph

ic
al

 ch
ar

ac
te

ris
tic

 o
f t

he
 b

ra
ck

ish
, f

re
sh

w
at

er
 a

nd
 te

rr
es

tr
ia

l I
nv

er
te

br
at

e 
fa

un
a 

fr
om

 th
e 

Bu
lg

ar
ia

n 
Bl

ac
k 

Se
a 

co
as

t

Zo
og

eo
gr

ap
hi

ca
l s

ch
em

e o
f t

he
 u

se
d 

ca
te

go
ri

es
 an

d 
m

ai
n 

ta
xa

To
ta

l
Br

ak
ish

 (r
ar

e m
ar

in
e)

Fr
es

hw
at

er
Te

rr
es

tr
ia

l
nu

m
be

r
%

nu
m

be
r

%
nu

m
be

r
%

nu
m

be
r

%
Sp

ec
ie

s d
ist

rib
ut

ed
 in

 P
al

ae
ar

ct
ic

 an
d 

ou
t o

f i
t

29
6

58
.2

7
12

7
73

.8
4

27
1

65
.1

4
74

36
.8

1
No

rt
he

rn
 t

yp
e

28
2

55
.5

1
12

6
73

.2
5

26
2

62
.9

8
63

31
.3

4
Co

sm
op

ol
ita

n 
(k

)
75

14
.7

6
54

31
.4

0
74

17
.7

9
2

0.
99

Su
bc

os
m

op
ol

ita
n 

(s
k)

41
8.

07
22

12
.7

9
39

9.
37

H
ol

ar
ct

ic
-P

al
eo

tr
op

ic
al

-N
eo

tr
op

ic
al

 (h
pt

n)
5

0.
98

2
1.

16
4

0.
96

1
0.

50
H

ol
ar

ct
ic

-P
al

eo
tr

op
ic

al
-A

us
tr

al
ia

n 
(h

pt
a)

2
0.

39
1

0.
24

1
0.

50
H

ol
ar

ct
ic

-P
al

eo
tr

op
ic

al
 (h

pt
)

3
0.

59
2

1.
16

3
0.

72
H

ol
ar

ct
ic

-N
eo

tr
op

ic
al

-O
ri

en
ta

l-A
us

tr
al

ia
n 

(h
no

a)
3

0.
59

1
0.

58
3

0.
72

1
0.

50
H

ol
ar

ct
ic

-N
eo

tr
op

ic
al

-O
ri

en
ta

l (
hn

o)
8

1.
57

4
2.

32
7

1.
68

4
1.

99
H

ol
ar

ct
ic

-N
eo

tr
op

ic
al

-A
fr

ot
ro

pi
ca

l-A
us

tr
al

ia
n 

(h
na

ta
)

3
0.

59
2

0.
48

1
0.

50
H

ol
ar

ct
ic

-N
eo

tr
op

ic
al

-A
fr

ot
ro

pi
ca

l (
hn

at
)

6
1.

18
3

1.
74

5
1.

20
1

0.
50

H
ol

ar
ct

ic
-N

eo
tr

op
ic

al
-A

us
tr

al
ia

n 
(h

na
)

5
0.

98
2

1.
16

4
0.

96
1

0.
50

H
ol

ar
ct

ic
-A

fr
ot

ro
pi

ca
l-A

us
tr

al
ia

n 
(h

at
a)

3
0.

59
1

0.
58

3
0.

72
H

ol
ar

ct
ic

-O
ri

en
ta

l-A
us

tr
al

ia
n 

(h
oa

)
3

0.
59

1
0.

58
3

0.
72

H
ol

ar
ct

ic
-N

eo
tr

op
ic

al
 (h

n)
5

0.
98

3
1.

74
5

1.
20

1
0.

50
H

ol
ar

ct
ic

-A
fr

ot
ro

pi
ca

l (
ha

t)
7

1.
38

3
1.

74
5

1.
20

2
0.

99
H

ol
ar

ct
ic

-O
ri

en
ta

l (
ho

)
8

1.
57

2
1.

16
7

1.
68

4
1.

99
H

ol
ar

ct
ic

-A
us

tr
al

ia
n 

(h
a)

2
0.

39
1

0.
58

2
0.

48
Pa

le
ar

ct
ic

-P
al

eo
tr

op
ic

al
-A

us
tr

al
ia

n 
(p

pt
a)

3
0.

59
3

0.
72

Pa
le

ar
ct

ic
-A

fr
ot

ro
pi

ca
l-A

us
tr

al
ia

n 
(p

at
a)

2
0.

39
1

0.
24

1
0.

50
Pa

le
ar

ct
ic

-O
ri

en
ta

l-A
us

tr
al

ia
n 

(p
oa

)
2

0.
39

2
0.

48
2

0.
99

Pa
le

ar
ct

ic
-P

al
eo

tr
op

ic
al

 (p
pt

)
1

0.
20

1
0.

58
1

0.
24

1
0.

50
Pa

le
ar

ct
ic

-A
fr

ot
ro

pi
ca

l (
pa

t)
8

1.
57

2
1.

16
8

1.
92

1
0.

50
Pa

le
ar

ct
ic

-O
ri

en
ta

l (
po

)
9

1.
77

3
1.

74
9

2.
16

6
2.

98
W

es
t P

al
ea

rc
tic

-P
al

eo
tr

op
ic

al
 (w

pp
t)

1
0.

20
1

0.
24

1
0.

50
Tr

an
sp

al
ae

ar
ct

ic
-O

ri
en

ta
l (

tp
o)

2
0.

39
2

0.
48

2
0.

99
W

es
t a

nd
 C

en
tr

al
 P

al
ae

ar
ct

ic
-O

ri
en

ta
l (

wc
po

)
1

0.
20

1
0.

24
1

0.
50

W
es

t P
al

ea
rc

tic
-A

fr
ot

ro
pi

ca
l (

wp
at

)
3

0.
59

1
0.

24
2

0.
99

W
es

t P
al

ea
rc

tic
-O

ri
en

ta
l (

wp
o)

2
0.

39
1

0.
58

2
0.

48
2

0.
99

H
ol

ar
ct

ic
 (h

)
68

13
.3

9
17

9.
88

63
15

.1
4

23
11

.4
4



144  Zdravko Hubenov

Zo
og

eo
gr

ap
hi

ca
l s

ch
em

e o
f t

he
 u

se
d 

ca
te

go
ri

es
 an

d 
m

ai
n 

ta
xa

To
ta

l
Br

ak
ish

 (r
ar

e m
ar

in
e)

Fr
es

hw
at

er
Te

rr
es

tr
ia

l
nu

m
be

r
%

nu
m

be
r

%
nu

m
be

r
%

nu
m

be
r

%
Eu

ro
pe

an
-A

us
tr

al
ia

n 
(e

a)
1

0.
20

1
0.

50
So

ut
h 

ty
pe

14
2.

76
1

0.
58

9
2.

16
11

5.
47

Pa
le

ot
ro

pi
ca

l-S
ou

th
 P

al
ea

rc
tic

 (p
ts

p)
2

0.
39

2
0.

48
1

0.
50

Pa
le

ot
ro

pi
ca

l-M
ed

ite
rr

an
ea

n-
Ce

nt
ra

l A
sia

n 
(p

tm
ca

)
1

0.
20

1
0.

24
1

0.
50

Pa
le

ot
ro

pi
ca

l-M
ed

ite
rr

an
ea

n 
(p

tm
)

2
0.

39
1

0.
24

2
0.

99
Af

ro
tr

op
ic

al
-M

ed
ite

rr
an

ea
n 

(a
tm

)
3

0.
59

1
0.

24
2

0.
99

O
ri

en
ta

l-M
ed

ite
rr

an
ea

n-
Ce

nt
ra

l A
sia

n-
Au

st
ra

lia
n 

(o
m

ca
a)

1
0.

20
1

0.
58

O
ri

en
ta

l-M
ed

ite
rr

an
ea

n-
Ce

nt
ra

l A
sia

n 
(o

m
ca

)
3

0.
59

2
0.

48
3

1.
49

O
ri

en
ta

l-M
ed

ite
rr

an
ea

n 
(o

m
)

2
0.

39
2

0.
48

2
0.

99
Sp

ec
ie

s w
ith

 P
al

ae
ar

ct
ic

 d
ist

rib
ut

io
n

20
5

40
.3

5
45

26
.1

6
14

5
34

.8
5

12
7

63
.1

8
Pa

la
ea

rc
ti

c 
ty

pe
79

15
.5

5
14

8.
14

65
15

.6
2

52
25

.8
7

H
ol

op
al

ae
ar

ct
ic

 (h
op

)
10

1.
97

1
0.

58
10

2.
40

4
1.

99
Tr

an
sp

al
ae

ar
ct

ic
 (t

p)
21

4.
13

1
0.

58
18

4.
33

17
8.

46
W

es
t a

nd
 C

en
tr

al
 P

al
ae

ar
ct

ic
 (w

cp
)

14
2.

76
2

1.
16

13
3.

12
11

5.
47

W
es

t P
al

ae
ar

ct
ic

 (w
p)

18
3.

54
2

1.
16

14
3.

36
10

4.
97

D
isj

un
ct

 P
al

ae
ar

ct
ic

 (d
p)

2
0.

39
1

0.
58

1
0.

24
1

0.
50

Eu
ro

sib
er

ia
n-

Ce
nt

ra
l A

sia
n 

(e
sc

a)
1

0.
20

1
0.

24
1

0.
50

Eu
ro

pe
an

-C
en

tr
al

 A
sia

n 
(e

ca
)

3
0.

59
1

0.
58

2
0.

48
1

0.
50

Eu
ro

pe
an

-W
es

t C
en

tr
al

 A
sia

n 
(e

wc
a)

1
0.

20
1

0.
24

1
0.

50
Eu

ro
pe

an
-Ir

an
-Т

ur
an

ia
n 

(e
it)

1
0.

20
1

0.
58

1
0.

24
Eu

ro
pe

an
-T

ur
an

ia
n 

(e
t)

2
0.

39
1

0.
58

1
0.

24
1

0.
50

Eu
ro

pe
an

-N
or

th
 A

fr
ic

an
 (e

na
)

6
1.

18
4

2.
32

3
0.

72
5

2.
49

Eu
ro

si
be

ri
an

 t
yp

e
55

10
.8

3
12

6.
98

48
11

.5
4

18
8.

95
H

ol
oe

ur
os

ib
er

ia
n 

(h
oe

s)
2

0.
39

1
0.

58
3

0.
72

3
1.

49
W

es
t a

nd
 C

en
tr

al
 E

ur
os

ib
er

ia
n 

(w
ce

s)
7

1.
38

5
1.

20
2

0.
99

W
es

t E
ur

os
ib

er
ia

n-
An

at
ol

ia
n 

(w
es

a)
2

0.
39

2
0.

48
1

0.
50

W
es

t E
ur

os
ib

er
ia

n 
(w

es
)

6
1.

18
5

1.
20

2
0.

99
Eu

ro
pe

an
-A

na
to

lia
n 

(e
an

)
1

0.
20

1
0.

58
1

0.
24

Ce
nt

ra
l a

nd
 S

ou
th

ea
st

 E
ur

op
ea

n-
An

at
ol

ia
n 

(c
se

ea
)

1
0.

20
1

0.
58

1
0.

24
Eu

ro
pe

an
 (e

)
31

6.
10

9
5.

23
26

6.
25

8
3.

98

Ta
bl

e 
6.

 C
on

tin
ue

d



Species composition of the free living  multicellular invertebrate animals (Metazoa: Invertebrata) from the Bulgarian...  145

Zo
og

eo
gr

ap
hi

ca
l s

ch
em

e o
f t

he
 u

se
d 

ca
te

go
ri

es
 an

d 
m

ai
n 

ta
xa

To
ta

l
Br

ak
ish

 (r
ar

e m
ar

in
e)

Fr
es

hw
at

er
Te

rr
es

tr
ia

l
nu

m
be

r
%

nu
m

be
r

%
nu

m
be

r
%

nu
m

be
r

%
Ce

nt
ra

l a
nd

 S
ou

th
 E

ur
op

ea
n 

(c
se

)
2

0.
20

1
0.

24
1

0.
50

Ce
nt

ra
l a

nd
 S

ou
th

ea
st

 E
ur

op
ea

n 
(c

se
e)

4
0.

79
4

0.
96

1
0.

50
M

ed
it

er
ra

ne
an

 t
yp

e
71

13
.9

8
19

11
.0

5
32

7.
69

57
28

.3
6

M
ed

ite
rr

an
ea

n-
Ce

nt
ra

l A
sia

n 
(m

ca
)

5
0.

98
1

0.
58

3
0.

72
5

2.
49

M
ed

ite
rr

an
ea

n-
W

es
t C

en
tr

al
 A

sia
n 

(m
wc

a)
3

0.
59

2
1.

16
2

0.
48

2
0.

99
No

rt
h 

M
ed

ite
rr

an
ea

n-
W

es
t C

en
tr

al
 A

sia
n 

(n
m

wc
a)

1
0.

20
1

0.
24

Ea
st

 M
ed

ite
rr

an
ea

n-
Ce

nt
ra

l A
sia

n 
(e

m
ca

)
1

0.
20

1
0.

50
No

rt
he

as
t M

ed
ite

rr
an

ea
n-

Ir
an

-Т
ur

an
ia

n 
(n

em
it)

1
0.

20
1

0.
24

1
0.

50
Ce

nt
ra

l a
nd

 S
ou

th
ea

st
 E

ur
op

ea
n-

Ir
an

-Т
ur

an
ia

n 
(c

se
ei

t)
1

0.
20

1
0.

50
Ce

nt
ra

l a
nd

 S
ou

th
 E

ur
op

ea
n-

No
rt

h 
Af

ri
ca

n 
(c

se
na

)
2

0.
39

1
0.

24
2

0.
99

H
ol

om
ed

ite
rr

an
ea

n 
(h

om
)

19
3.

74
3

1.
74

10
2.

40
16

7.
96

At
la

nt
om

ed
ite

rr
an

ea
n 

(a
m

)
3

0.
59

3
1.

49
No

rt
h 

M
ed

ite
rr

an
ea

n 
(n

m
)

4
0.

79
1

0.
24

4
1.

99
At

la
nt

ic
-S

ou
th

 E
ur

op
ea

n 
(a

se
)

1
0.

20
1

0.
58

1
0.

50
So

ut
h 

Eu
ro

pe
an

 (s
e)

3
0.

59
1

0.
58

2
0.

48
3

1.
49

So
ut

he
as

t E
ur

op
ea

n-
Po

nt
ia

n-
Ca

sp
ia

n 
(s

ee
pc

)
1

0.
20

1
0.

58
1

0.
24

So
ut

he
as

t E
ur

op
ea

n-
Po

nt
ia

n 
(s

ee
p)

1
0.

20
1

0.
24

So
ut

he
as

t E
ur

op
ea

n-
An

at
ol

ia
n 

(s
ee

a)
1

0.
20

1
0.

24
So

ut
he

as
t E

ur
op

ea
n 

(s
ee

)
1

0.
20

1
0.

50
Ea

st
 M

ed
ite

rr
an

ea
n 

(e
m

)
4

0.
79

2
1.

16
3

0.
72

4
1.

99
No

rt
he

as
t M

ed
ite

rr
an

ea
n 

(n
em

)
5

0.
98

1
0.

58
4

1.
99

Po
nt

om
ed

ite
rr

an
ea

n 
(p

m
)

3
0.

59
1

0.
58

1
0.

24
2

0.
99

Po
nt

ia
n 

en
de

m
ic

 (E
p)

3
0.

59
3

1.
74

2
0.

99
Ba

lk
an

 en
de

m
ic

 (E
b)

2
0.

39
1

0.
24

1
0.

50
Bu

lg
ar

ia
n 

en
de

m
ic

 (E
bg

)
1

0.
20

1
0.

58
1

0.
24

Re
gi

on
al

 B
ul

ga
ri

an
 en

de
m

ic
 (E

r)
4

0.
79

2
1.

16
1

0.
24

4
1.

99
Lo

ca
l B

ul
ga

ri
an

 en
de

m
ic

 (E
l)

1
0.

20
1

0.
24

To
ta

l
50

8
17

2
34

.3
3

41
6

83
.0

3
20

1
40

.1
2

Ta
bl

e 
6.

 C
on

tin
ue

d



146  Zdravko Hubenov

m3). In the autumn zooplankton, almost all summer 
zooplankters are established but with lower average 
value of the biomass (36.13 mg/m3) in comparison 
with the summer value (102.10 mg/m3). The high-
est average value of the autumn biomass (78.17 mg/
m3) is recorded in coastal waters east of Cape Galata 
and the lowest one (16.76 mg/m3) – east of Cape 
Maslen Nos (Konsulov & Konsulova, 1993, 1998). 
The layer, richest in plankton, is at a depth to 23 m 
(31.1% of the total biomass). The layer up to 50 m 
depth contains plankton equivalent to 51.8% of the 
total biomass. The increase of biomass at a depth of 
100-125 m is due to the accumulation of cryophilic 
plankters. With highest amounts in the period 1970-
1988 are the species Oithona minuta (to 2813 ind/
m3), Acartia clausi (to 2388 ind/m3), Penilia aviros-
tris (2044 ind/m3) and Pleopis polyphaemoides (to 
767 ind/m3) in summer and Paracalanus parvus (364 
ind/m3) in autumn (Konsulov & Konsulova, 1993, 
1998). Significant impact on the planktonic cenoses 
in the 80s and 90s has Mnemiopsis leidyi, with maxi-
mum numbers of 450 ind/m3 recorded (Konsulov, 
1989, 1990; Konsulov & Konsulova, 1993, 1998; 
Kamburska, 2004). Maximum values of 12 kg/m3 are 
established in the shelf water areas in April of 1990 
(Bogdanova & Konsulov, 1993). As a determining 
factor for zooplankton development, the species has 
become an indicator of the pelagic ecosystem and 
threat to the species diversity of planktonic cenoses. 
After 2000 the number of M. leidyi decreased as a 
result of the predatory pressure of Beroe оvata and 
the structure of the dominant groups began to 
recover. Most appreciable are changes in the coastal 
zone. The Crustacea (predominantly Copepoda and 
Cladocera) usually comprise 70-80% of the zoo-
plankton biomass. Of these crustaceans, about 11280 
ind/m3 were established in the summer of 2005 in 
front of Cape Galata (Shigalova et al., 2008).

Zoobenthos. The number of zoobenthos spe-
cies is about 1000 (1370 species with Protozoa and 
parasitic forms), belonging to 19 types. It is studied 
better in Bulgaria than in other Black Sea countries. 
Arthropoda, Annelida, Mollusca and Nematoda 
have the greatest species diversity. Since some taxo-
nomic groups have not yet been sufficiently investi-
gated, it could be accepted that the species compo-
sition is higher. Three main zones are established – 
supralittoral, mediolittoral (littoral, pseudolittoral) 
and sublittoral (infralittoral, circalittoral). In these 
zones 12 biocenoses and a great number of series are 
differentiated, which are characterized by definite 
species composition (Kaneva-Abadjieva, 1960, 
1962; Valkanov & Marinov, 1978; Marinov, 1990; 

Konsulov & Konsulova, 1993, 1998; Revkov et 
al., 2008).

Rocky supralittoral. A characteristic species 
are Chthamalus stellatus, Melarhaphe neritoides and 
Ligia italica, found up to 2-3 m above the water on 
the rocks. The highest settled specimens of Ch. stel-
latus and M. neritoides are active only during rough 
sea. The density of Ch. stellatus reaches thousands 
ind/m2. Myosotella myosotis is found sometimes un-
der the stones in that biocenosis and Pachygrapsus 
marmoratus temporarily goes out (Valkanov & 
Marinov, 1978; Marinov, 1990).

Sandy supralittoral and washed out algae. 
The species of family Talitridae are typical forms, of 
which Orchestia bottae (to 3500 ind/m2 and 90 g/m2) 
is a typical mass species (Stoykov, 1975). Many in-
sects, inhabiting the coast, of the orders Collembola, 
Heteroptera, Coleoptera and Diptera are presented. 
A part of their larvae grow up in washed out algae. 
Marine forms as Orchestia gammarellus (to 2831.7 
mg/100 g algae), connected with algae and sea grass 
and other washed ashore species, are presented. The 
highest biomass (8661.6 mg/m2) is established in au-
tumn (Beschovski, 1964a, 1975a, 1978; Marinov, 
1990).

Rocky mediolittoral (Enteromorpha zone). 
The most abundant species are Spirorbis pussilla, 
Chthamalus stellatus, Balanus improvisus, Idotea 
balthica, Mytilus galloprovincialis and the larvae forms 
of Thalassomyia frauenfeldi. The species Patella ulys-
siponensis is a typical inhabitant which is rare now 
but formerly it occurred in great quantity along the 
southern coastal zone, according to older literature 
(Kaneva-Abadjieva, 1960a). Eriphia verrucosa and 
Pachygrapsus marmoratus are observed during the 
warm months (Marinov, 1990; Konsulov, 1998).

Sandy mediolittoral. A very typical and abun-
dant species is Donacilla cornea, the maximum den-
sity of which reaches 9800 ind/m2 at Alepu. A com-
paratively high density is established at Stomoplo 
(6000 ind/m2) and Ahtopol (2000 ind/m2). Ophelia 
bicornis is also a mass species with density of 2000 
ind/m2; it is found on the beach at Lozenetz Village. 
The Caspian relict Euxinia maeoticus occurs rarely. 
Over 60 species have been found in the subterranean 
beach waters, of which Harpacticoida (29 species), 
Polychaeta (10 species), Turbellaria and Halacaridae 
(7 species each) are best represented. The average 
density of the meiobenthos varies from 14552 to 
74000 ind/m2, as Oligochaeta and Harpacticoida 
predominate. The maximum density of Oligochaeta 
reaches 76760 ind/m2 (Marinov, 1990; Konsulov 
& Konsulova, 1993, 1998).
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Cystoseira overgrowths. An exceptionally 
rich biocenosis, connected to the algae Cystoseira 
barbata and C. crinita that develop on the rocky 
bottom from 0.5 to 20 m of depth. Over 130 spe-
cies have been established, of which Crustacea (68 
species) and Polychaeta (31 species) are best repre-
sented. Characteristic species are Caprella acanthif-
era, Palaemon adspersus, Clibanarius erythropus, 
Macropodia longirostris, Pilumnus hirtellus, Nereis 
zonata, Spirorbis pussila, etc.. Eight mollusk species 
develop on the thallus of the algae, the majority of 
which are Tricolia pullus, Bittium reticulatum, Rissoa 
splendida and Mytilaster lineatus (which densely 
overgrows the base of the thallus). Some Cnidaria 
(Sarsia tubulosa, Aglaophenia pluma, Lucernariopsis 
campanulata, etc.) and Bryozoa (Electra pilosa) are 
attached to the algae. The average density of the 
macro- and meiobenthos is 709424 ind/m2, the aver-
age biomass – 20.9 g/kg algae. The maximum density 
reaches 1040000 ind/m2, and the biomass – 400 g/
m2. Harpacticoida has a high density (113396 екз./kg 
algae). The density and biomass are highest in spring 
and summer (212668 ind/m2 and 58.5 g/kg algae). 
The biomass is formed mainly from the mollusks 
(Kaneva-Abadjieva & Marinov, 1977; Marinov, 
1990).

Rocky sublittoral. This biocenosis spreads 
in depth from 0.5 to 30 m and comprises over 130 
species with average density of 105105 ind/m2. 
Representatives of Crustacea (40 species), Mollusca 
(36 species) and Polychaeta (31 species) predomi-
nate. Many Porifera (Petrosia ficiformis, Dysidea fra-
gilis, genus Haliclona, etc..), cnidarians (Aglaophenia 
pluma, Orthopyxis integra, Actinia aquina, etc..), sed-
entary Polychaeta (Sabellaria taurica, Spirobranchus 
triqueter, Vermiliopsis infundibulum and Spirorbis pu-
silla), Bryozoa (Membranipora and Cryptosula) and 
Ascidiacea (Botryllus schlosseri) are presented. The 
decapods (Palaemon adspersus, Palaemon elegans, 
Hippolyte sapphica, Clibanarius erythropus, Eriphia 
verrucosa, Pachygrapsus marmoratus) are most repre-
sented. However, the mass species Carcinus aestuarii 
has declined sharply in numbers lately. The species 
Lepidochitona cinerea and Rapana venosa are per-
manent inhabitants of the rocky bottom. The most 
abundant snails are Tricolia pullus, Gibbula divari-
cata and Rissoa splendida. The mussels Mytilus gal-
loprovincialis and Mytilaster lineatus occur in large 
quantities. The karst and mergel rocks are pierced 
by the holes of Petricola lithophaga, Pholas dactylus 
and Barnea candida (Marinov, 1990). Great aggre-
gations of Ostrea edulis occurred in the past around 
Cape Maslen Nos – reef, made   of oysters, but now 

living forms there are not established (Todorova et 
al., 2008a).

Sandy sublittoral. Extends from 0 to 17-20 m 
depth and is the richest in terms of species bioceno-
sis. Above 300 species have been established, some 
of which penetrated from neighboring biocenoses. 
Polychaeta (above 60 species), crustaceans (about 
50 species), mollusks (above 30 species) dominate 
as well as great number of other groups, in which 
psammophilous and psammobiontic species are 
presented. The zoocenosis has been divided into 5 
subcenoses according to the qualitative composition 
and ground characteristics (Marinov, 1990). Some 
Polychaeta (Scolelepis squamata, Glycera convoluta 
and Prionospio cirrifera), crustaceans (Bathyporeia 
guilliamsoniana, Ampelisca diadema, Diogenes pu-
gilator) and common mollusks (Chamelea gallina, 
Lucinella divaricata and Bittium reticulatum) are 
dominated forms. Characteristic psammophilous 
Polychaeta are Arenicola marina, Pisione remota, 
Prionospio malmgreni and Polygordius lacteus, some 
Cumacea from crustaceans (Pseudocuma, Bodotria, 
Cumopsis and Cumella) and many mollusks (Loripes 
lacteus, Solen marginatus, Tellina donacina, T. tenuis, 
T. fabula, Donax trunculus and Gouldia minima). 
Actinothoe clavata and Branchiostoma lanceolatum 
(related to a certain structure of the sand) are typi-
cal representatives. The density and biomass are 
determined by psammobiontic forms and as ex-
ception by some eurybionts (Balanus improvisus 
and Ampelisca diadema). The highest is the density 
of Polychaeta; Mollusca have the highest biomass. 
The average density varies from 1484 ind/m2 to 
2576 ind/m2; as Polychaeta comprise 55%, followed 
by crustaceans – 16%, mollusks – 27% and other 
groups – about 1.5-2%. The average biomass is 136.4 
g/m2 as the mollusks comprise 92.8% (126.5 g/m2) 
of it (Valkanov et al., 1978; Marinov, 1990). The 
average density of mollusks is 398 ind/m2; it is the 
highest for Lentidium mediterraneum (168 ind/m2) 
which can reaches a maximum density up to 21000 
ind/m2. For Polychaeta, Spio filicornis reaches a 
maximum density of 8320 ind/m2 (Valkanov et al., 
1978; Marinov, 1990). The maximum biomass for 
mollusks, from 1542 to 1787 g/m2 (density about 
2700 ind/m2), is established for Ch. gallina (Kaneva-
Abadjieva & Marinov, 1966; Marinov, 1990). The 
invasive immigrants Rapana venosa (biomass up to 
400 g/m2), Anadara kagoshimensis (biomass up to 
4282 g/m2) and Mya arenaria (biomass up to 4596 g/
m2) are also represented here.

Coastal silt. This zone begins from where the 
sandy bottom ends. It extends from 15-20 to 30-40 m 
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depth and is better developed in the northern coastal 
zone. Relatively poor biocenosis, in which about 50 
species have been established. It can be divided into 2 
subcenoses depending on the abundance of Melinna 
palmata (Polychaeta) – high occurrence of M. pal-
mata and low occurrence of M. palmata. The former 
comprises 2/3 of the entire cenosis, has a richer spe-
cies diversity, density and biomass. The maximum 
density of M. palmata reaches to 2010 ind/m2 and 
the biomass – to 44.9 g/m2 (Nguen Suan Li, 1984; 
Marinov, 1990). The average density of the bioceno-
sis is 564 ind/m2 and the maximum one – 2543 ind/
m2. The average biomass is 76.3 g/m2 and the maxi-
mum one – 280.7 g/m2. Polychaeta comprises 82.4% 
of the density and Mollusca forms about 77.9% of the 
biomass of this zoocenosis. Spisula subtruncata and 
Chamelea gallina have the highest density. Polititapes 
aureus and Ch. gallina have the highest biomass, to 
84.7 g/m2 and 56.1 g/m2 respectively. In some places 
the biomass is determined by the presence of Mytilus 
galloprovincialis. Of Crustacea, Ampelisca diadema 
and Upogebia pusilla have the highest density as 
the latter forms the biomass as well. Characteristic 
species of the sandy-oozy ground are Actinothoe cla-
vata, Lagis koreni, U. pusilla and many mollusks of 
the orders Caecum, Calyptraea, Cyclope, Nassarius, 
Lucinella, Spisula, Abra and Gouldia (Valkanov & 
Marinov, 1978; Nguen Suan Li, 1984; Marinov, 
1990).

Mytilus silt. This zone begins to the north of 
Cape Kaliakra from the depth of 45 m and reaches 
the depth of about 70 m; at the Cape Emine – 80 m. 
The width of this zone varies from 2-3 miles to 10-15 
miles. Ahead of Burgas Bay the zone is the widest and 
begins from the depth of 13-20 m. In the southern part 
of the Bulgarian coast (from Sozopol to Rezovo) this 
biocenosis begins very close to the shore. Typical for 
the Black Sea is a zone at a depth of 40 to 140 m, com-
posed of Mytilus galloprovincialis (to about 70 m) and 
Modiolula phaseolina (from 70 to 140 m). Nowhere 
M. galloprovincialis reaches such quantity as in the 
Black Sea. In the southern half of the Bulgarian shelf 
the higher biomass is concentrated to 50 m isobath, 
while the northern half of it reaches 80 m isobath. 
Whenever the biomass is over 500 g/m2 it is caused 
by Mytilus galloprovincialis which is the main domi-
nant. In front of Pomorie a biomass to 2694 g/m2 is 
established, in front of Tsarevo – 3354 g/m2, in front 
of Burgas – 4865 g/m2 and in front of Krapets  – 5900 
g/m2 (Kaneva-Abadjieva, 1962; Marinov, 1990; 
Marinov & Stoykov, 1995; Stoykov & Uzunova, 
1999). The biomass of M. galloprovincialis shows 3 
maximums, of which the maximum at 45 m depth is 

the biggest. The species composition (over 100 spe-
cies) is represented by eurybathic as well as typical 
for this depth species. This biocenosis is considered 
one of the richest in species and also ranks highest 
in biomass. Polychaeta is best presented, followed 
by Crustacea and Mollusca. Aglaophenia pluma, 
Sertularella polyzonias, Cerebratulus ventrosulcatus, 
Aricidea claudiae, Ciona intestinalis and Ascidiella 
aspersa are characteristic inhabitants of this bioceno-
sis. Of mollusks, Spisula subtruncata, Abra alba and 
Polititapes aureus have a very high density. Biomass 
of the zoocenosis is formed mainly by the mollusks 
(94.3%). M. galloprovincialis alone gives 63.6% from 
the biomass. However, as a result of its patchy dis-
tribution, the coefficient of permanency of this spe-
cies is only 25.6%, followed by S. subtruncata with 
the coefficient of permanency 79.2% but with a twice 
less biomass. The average density is 666 ind/m2; the 
maximum one – 4185 ind/m2. The average biomass 
is 134.4 g/m2; the maximum one – 3817 g/m2. About 
57.2% of the density is formed by Polychaeta as A. 
claudiae predominates (Valkanov & Marinov, 
1978; Marinov, 1990; Konsulov & Konsulova, 
1993, 1998; Konsulov, 1998).

Phaseolina silt. This zone extends from 60-65 
m to 184 m of depth. In the southern region, due to 
the larger slope of the bottom, the zone is narrower. 
Modiolula phaseolina is a dominant species, with 
the coefficient of permanency from 22.2% (south of 
Kamchiya River) to 96.5% (in the north). The higher 
biomass (200-900 g/m2) below 60 m isobath is due 
to this species. In the south M. phaseolina is poorly 
represented, therefore the average biomass is often 
below 50 g/m2. Its density and biomass show many 
peaks, of which the density maximum (4963 ind/
m2) is at 110-120 m of depth and the biomass maxi-
mum (389 g/m2) – at 65 m (Kaneva-Abadjieva & 
Marinov, 1960b). Recently, this species was record-
ed at the depth of 55 m in front of Cape Kaliakra, 
with a density up to 13040 ind/m2 and biomass up 
to 995.6 g/m2 (Marinov & Stoykov, 1995). The 
greater species diversity of this biocenosis (over 
60 species) is up to 100 m depth. Below 150 m of 
depth occur only Sycon ciliatum, Actinothoe clava-
ta, Pachycerianthus solitarius, Nephtys hobergii and 
Leptosynapta inchaerens (Marinov, 1990). The av-
erage density is 853 ind/m2 and the maximum one 
is 5125 ind/m2. Mollusks comprise 81.7% of the 
density, and M. phaseolina alone, forms 79.9% of the 
total density. The average biomass is 44 g/m2 and the 
maximum one is 394 g/m2. The mollusks account 
for 86.5% of the whole biomass, and M. phaseolina 
alone, for 79.2% (Marinov, 1990). Of Gastropoda, 
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Trophon muricatus is the only representative. This 
conspicuous predator feeds on the mussels with thin-
ner shells, such as M. phaseolina, Parvicardium exig-
uum, Papillicardium papillosum, Spisula subtruncata, 
Abra alba and A. Prismatica. Characteristic of this 
biocenosis are Suberites carnosus, P. solitarius, L. in-
chaerens, Amphiura stepanovi, etc. The mass species 
Terebellides stroemii and A. stepanovi are widely dis-
tributed. (Valkanov & Marinov, 1978; Marinov, 
1990; Konsulov, 1998).

Meiobenthos in the sublittoral zone. 
Nematoda, Polychaeta and Harpacticoida dominate 
on sand and silt bottoms from 5 to 150 m of depth. 
Cephalorhyncha, Chalacaridae, Cyclopoida are of-
ten found; Oligochaeta and Ostracoda are rarely 
found. Over 100 species have been established as the 
most representatives have a low frequency of occur-
rence. The total number is 164152 ind/m2 and the 
maximum number reaches up to 1181000 ind/m2. 
The density is formed mainly by Nematoda (77.5%); 
its maximum number reaches up to 1034000 ind/
m2. The maximum number of Oligochaeta and 
Harpacticoida is 65000 and 102000 ind/m2 respec-
tively. Ostracoda is rarely found; its number amounts 
to 1000-2000 ind/m2. Due to the spotty distribution 
of meiobenthos depth is not always determinative for 
the number that decreases below 35 m (Marinov, 
1990; Konsulov, 1998).

Coastal basins. There are about 40 lakes, 
marshes and areas, flooded by rivers along the 
Bulgarian coast (Varbanov, 2002; Hristova, 2012; 
Table 1). Most common are firth lakes (blocked 
estuaries) and lagoon lakes (areas separated from 
the open sea). The presence of brackish elements 
is a special feature of their fauna. A “saline wedge” 
is formed at the lower parts of the rivers, which is 
situated below the fresh waters. In this “wedge” the 
bottom inhabitants are marine or brackish, whereas 
those in upper water layers are freshwater species. A 
specific fauna inhabits the lakes, firths and marshes 
along the coast. The marine brackish species en-
dure water down to 1 ‰ salinity and the freshwater 
forms withstand water salinization from 1.5 ‰ to 8 
‰. Many euryhaline sea species also take part in the 
formation of the coastal basins’s fauna, which could 
vary from marine to freshwater, depending on the 
water salinity. Nineteen rivers enter the Bulgarian 
Black Sea (12 rivers enter the Black Sea and 8 rivers 
discharge into the coastal lakes). Their mouth areas 
have firth nature where oligo- or euryhaline forms are 
presented. It is therefore difficult the fauna of these 
rivers to be scrutinized separately from the coastal 
stagnant basins (Valkanov, 1935, 1936; Drensky, 

1947; Petrbok, 1947; Kaneva-Abadjieva, 1957, 
1976; Zaschev & Angelov, 1959; Mihailova-
Neikova, 1961; Kaneva-Abadjieva & Marinov, 
1967; Stoykov, 1979; Marinov, 1990; Trayanova, 
2003, 2008).

The mass development of the mussel Dreissena 
polymorpha that reaches to 3-4 m depth and forms a 
ring around the shore is characteristic for the lakes 
Durankulak, Ezerets and Shabla. The Caspian rel-
ict Hypania invalida has a high density (thousands 
ind/m2) and in the zone of D. polymorpha Ostracoda 
reaches 8595 ind/m2 (Cvetkov, 1958; Kaneva-
Abadjieva & Marinov, 1967; Valkanov et al., 
1978; Kovachev & Uzunov, 1981; Marinov, 1990; 
Naidenov, 1998; Stoichev, 1998; Kovachev et al., 
1999, 2002; Petrova & Stoykov, 2002). Cordylophora 
caspia, many species of the families Corophiidae and 
Gammaridae, Astacus leptodactylus and Theodoxus 
fluviatilis are common species. In Shabla Lake the 
average biomass is about 19.4 g/m2 and the maxi-
mum biomass reaches 842 g/m2. In Durankulak Lake 
the maximum biomass is 60 g/m2 (Valkanov et al., 
1978). The lakes have been investigated recently as 
protected areas and have a rich fauna (from 101 to 
137 species).

Fauna of the Beloslav Lake, before its 
transforming into port, was formed mainly by fresh-
water Crustacea and Chironomidae larvae (Val-
kanov, 1935, 1936, 1937; Cvetkov, 1955a, 1955b, 
1957). In the Chironomidae complex haloxenes 
are presented but there is a lack of typical halophils 
and halobionts. The freshwater species are best 
represented in most crustaceans as there are brack-
ish and marine forms. Ostracoda comprises a signif-
icant percentage (15 species, or 35.7%). Copepoda 
includes more haloxenes and halobionts. All Am-
phypoda, Mysida, Iera sarsi and Rhitropanopeus har-
rissi are brackish forms. Cordilophora caspia, Leander 
adspersus, Astacus leptodactylus, Potamon ibericum, 
Theodoxus fluviatilis, Unio pictorum and Dreissena 
polymorpha occur. In quantitative terms Oligochaeta, 
Ostracoda and Chironomidae predominate (Cvetk-
ov, 1957). After 1964-1966 the state of the lake got 
worse and it became to a chironomid type. Typical 
are periodic extinctions due to oxygen deficiency. In 
1990-1991 the species composition is poor, there are 
lack of mollusks, dead zones and single species com-
munities. After 2000 the species diversity increases, 
5 mollusk species appear and there are no permanent 
dead zones (Trayanova, 2003, 2008).

After the connection of Varna Lake with the 
sea, the freshwater species disappeared there and the 
fauna was formed by euryhaline marine and brack-
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ish forms (Kaneva-Abadjieva, 1957). The following 
species dominate: Hydrobia ventrosa (up to 24520 
ind/m2), Mytilaster lineatus (up to 37400 ind/m2 and 
620 g/m2), Mytilus galloprovincialis (to 1837 ind/m2 
and 6023 g/m2), Cerastoderma glaucum (to 968 ind/
m2) and Abra segmentum (to 1177 ind/m2). The re-
serves of M. galloprovincialis were estimated as ca. 
5000 t and were of great economical importance. Mass 
overgrowths, causing problems of TPP Varna in the 
70s, are Ficopomaticus enigmaticus, Amphibalanus 
improvisus and M. galloprovincialis. The maximum 
overgrowth reaches 39260 g/m2 for 3 months (Dimov 
et al., 1970). In the last decades, the lake underwent 
profound transformations and its fauna changed 
(Marinov, 1990; Konsulov & Konsulova, 1993, 
1998). In the 50s crustaceans and mollusks prevail. 
In the 90s the number of mollusks decreased,  where-
as Polychaeta increased and dominated in numbers 
(70.6%). In recent years, the number of species is 
increased (especially in crustaceans). An increase in 
numbers (from 5787 ind/m2 to 18841 ind/m2) and a 
shift of Polychaeta (38%) by Crustacea (50.9%) was 
established. The biomass is formed mainly by mol-
lusks (58.7%) and crustaceans (39.0%) (Trayanova, 
2003, 2008; Tododrova et al, 2008b).

The halobionts Artemia parthenogenetica and 
A. salina are typical for the hyper-saline lagoon lakes 
Pomorie and Atanasovsko [salinity from 30-60‰ to 
100-250‰ (Ivanov et al., 1964)]. Of marine forms, 
H. ventrosa, Nassarius reticulatus, C. glaucum and 
A. segmentum are presented. The density and bio-
mass of Cyprideis torosa reach 312532 ind/m2 and 
37.1 g/m2; of C. glaucum – 3234 ind/m2 (maximum 
to 134376 ind/m2) and 338.7 g/m2 (Cvetkov, 1958). 
The number of Acartia clausi in the Pomorie Lake 
reaches 130000 ind/m3 (Vassilev, 1994). The lakes 
are protected areas, recently explored in connection 
with the plans of their management (Michev, 1997, 
2003; Georgiev & Nikolov, 2010; Pechlivanov, 
2010; Varadinova et al., 2010). In these lakes specific 
rich fauna is stored (106-113 species).

 In Burgas Lake, A. segmentum in 1954 reached 
average density 5544 ind/m2 and biomass 790 g/m2; 
its total biomass was estimated as 16957 t (Zaschev 
& Angelov, 1959). The average density of H. vent-
rosa during the same period was 3256 ind/m2, bio-
mass – 10.4 g/m2 and the total biomass – 216 t. For 
C. glaucum these data are, respectively: 1840 ind/
m2, 201.8 g/m2 and 3081 t. Later, because the salin-
ity decreased from 11‰ to 0.7-1.9‰ these mol-
lusks completely disappeared and currently no living 
specimens have been found (Pandourski, 2001). 
The density of the following crustaceans was high: 

Crassicorophium crassicorne (10806 ind/m2 – 31.1 
g/m2) and Gamarus subtypicus (748 ind/m2 – 3.7 g/
m2), with total biomass 549 t and 41.1 t respectively 
(Kaneva-Abadjieva & Marinov, 1967; Kaneva-
Abadjieva, 1976; Stoykov, 1979). Nowadays 93% 
of the total biomass of the zoobenthos (16.6 g/m2) is 
formed by Chironomidae larvae (Valkanov et al., 
1978).

In Mandra Lake, before the dam construction, 
many marine forms (Hediste diversicolor, Corophium 
volutator, Palaemon adspersus, Upogebia pusilla, 
Liocarcinus vernalis, H. ventrosa, C. glaucum and A. 
segmentum) have been recorded, which can be found 
now in the lakes Uzungeren and Poda, remaining 
outside of the dam (Valkanov, 1936; Mihailova-
Neikova, 1961; Kaneva-Abadjieva & Marinov, 
1967; Kaneva-Abadjieva, 1976). Over 100 species 
benthos forms have been found, which average bi-
omass is 14 g/m2 (57.5% Chironomidae). After the 
dam construction, the zoobenthos (11.8 g/m2) is 
formed mainly by Oligochaeta and Chironomidae 
(60%). Changes in biomass (2.4-4.2 g/m2 to 10.7-
15.7 g/m2) and a dominance of Chironomidae larvae 
are observed (Kaneva-Abadjieva, 1976; Stoykov, 
1979).

The firth of Ropotamo River is well-stud-
ied and over 100 species have been established 
there (Valkanov, 1934, 1935, 1936; Cvetkov & 
Gruncharova, 1976, 1979; Gruncharova, 1977). 
It is abundant in the invasive forms Ficopomaticus 
enigmaticus (up to 18400 ind/dm2 – 360 g/dm2), 
Amphibalanus eburneus and Rhithropanopeus harrisii. 
The following species are often found: Blackfordia 
virginica, Cordylophora caspia, some Chironomidae 
larvae, Palaemon adspersus, Hydrobia acuta, Mytilus 
galloprovincialis, Mytilaster lineatus, Cerastoderma 
glaucum, Abra segmentum, Barentsia benedeni (to 
8000 zooids/dm2) and many Bryozoa.

In the firth of Veleka River, Dreissena poly-
morpha covers the shells of Anodonta cygnaea, 
Pseudanodonta complanata and Unio pictorum. A 
significant number have the populations of Astacus 
leptodactilus, Potamon ibercum and T. fluviatilis (of-
ten and P. planorbis); of the marine forms H. vent-
rosa, C. glaucum and A. segmentum are presented.

Some coastal basins were explored compara-
tively long ago and the investigations do not reflect 
the recent condition of their fauna (Shabla Tuzla, 
Nanevska Tuzla, Balchishka Tuzla, Batovsko Swamp, 
Nesebarsko Swamp, the swamps Alepu, Arkutino, 
Stomoplo and Dyavolsko, the firths of the rivers 
Batova, Kamchiya, Dvoynitsa, Dyavolska, Karaagach, 
Veleka, Silistar and Rezovska). Furthermore, the 
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coast is exposed to strong anthropogenic presence 
and changes that reqiure a continuous update of the 
information.

Alien immigrants. The penetration of alien 
species through ballast waters and/or as fouling or-
ganisms on ship hulls is one of the greatest threats 
for the world’s oceans. The assessment whether a 
certain species is invasive and harmful to the Black 
Sea ecosystem is complex. During a certain point of 
time the species may be harmful and subsequently to 
get a positive effect – food base for other species, an 

element for increasing the diversity or resource. Lists 
of species, introduced in the Black Sea, have been 
published by several authors (Cvetkov & Marinov, 
1986; Gomoiu & Scolka, 1996; Konsulov, 1998; 
Shadrin, 2000; Zaitsev & Öztürk, 2001; Gomoiu 
et al., 2002; Moncheva & Kamburska, 2002; 
Kamburska & Moncheva, 2003; Zaitsev et al., 
2004; Konsulova & Stefanova, 2007). Thirty-one 
invertebrate species are known from the Bulgarian 
Black Sea coast, occurring at different times (Table 
7). The most significant changes in the Black Sea 

Table 7. Alien invertebrate animals, recorded from the Bulgarian Black Sea coast (Note. The years in brackets show finding  
of the species in Bulgaria, * – invasive species)

Taxa year of introduction 
or finding Donor region

Coelenterata
Blackfordia virginica Mayer, 1910 1925 (1935) North Atlantic and North America
Garveia franciscana (Torrey, 1902) 1933 (1933) North Atlantic and North America
Rathkea octopunctata (Sars, 1835) (1957) Atlantic Ocean and Mediterranean Sea
Diadumene lineata (Verrill, 1869) (1960) Northwest Pacific Ocean

Ctenophora
*Mnemiopsis leidyi Agassiz, 1865 1982 (1986) Western Atlantic Ocean
*Beroe ovata Bruguière, 1789 1997 (1997) North Atlantic Ocean
Bolinopsis vitrea (L. Agassiz, 1860) 2010 (2010) Tropical and Subtropical 

Annelida: Polychaeta
*Ficopomatus enigmaticus (Fauvel, 1923) 1929 (1935) Indian Ocean
Hesionides arenaria Friedrich, 1937 1950-те (1954) Pacific Ocean or Atlantic Ocean
Streblospio shrubsolii (Buchanan, 1890) 1957 (1957) North Atlantic Ocean
Streptosyllis varians Webster & Benedict, 1887 1966 (1966) North Atlantic or Pacific Ocean
*Polydora cornuta Bosc, 1802 2005 (2008) North and West Atlantic Ocean
*Dipolydora quadrilobata (Jacobi, 1883) (1990) Atlantic Ocean and Pacific Ocean

Arthropoda: Crustacea
Acartia tonsa Dana, 1849 1976 (2000) Indian Ocean and Pacific Ocean
Oithona davisae Ferrari F. D. & Orsi, 1984 2001 (2009) Northwest Pacific Ocean
Triconia minuta (Giesbrecht, 1893 [1892]) (2000) Indian Ocean and Pacific Ocean
Amphibalanus eburneus Gould, 1841 1892 (1933) North America
* Amphibalanus improvisus Darwin, 1854 1844 (1912) North America
Palaemon macrodactylus Rathbun, 1902 (2009) Pacific Ocean and Souteast Asia
Rhithropanopeus harrisii (Gould, 1841) 1937 (1934, 1953) North America
Callinectes sapidus Rathbun, 1896 1967 (1968) North Atlantic Ocean
Eriocheir sinensis (H. Milne Edwards, 1854) 2006 (2005) East and Southeast Asia

Mollusca
Potamopyrgus  antipodarium (J. E. Gray, 1843) 1952 (2008) coast of New Zeland
*Rapana venosa (Valenciennes, 1846) 1946 (1956) Sea of Japan
Neptunea arthritica (Valenciennes, 1858) (2000) Indian Ocean and Pacific Ocean
Corambe obscura (Verrill, 1870) 1980 (1986) North Atlantic Ocean
Ferrissia fragilis (Tryon, 1862 (1983) North America
Physella acuta (Draparnaud, 1805) (1927) North America
*Anadara kagoshimensis (Tokunaga, 1906) 1982 (1984) Indian Ocean and Pacific Ocean
*Mya arenaria Linnaeus, 1758 1966 (1973) Circumboreal
Teredo navalis Linnaeus, 1758 750-500 B.C. Atlantic Ocean and Pacific Ocean
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communities are caused by 5 species, introduced in 
the last 60 years – Mnemiopsis leidyi, Beroe ovata, 
Rapana venosa, Anadara kagoshimensis and Mya 
arenaria (Cvetkov & Marinov, 1986; Marinov, 
1990; Konsulova & Stefanova, 2007; Todorova & 
Moncheva, 2013).

The introduction of the ctenophore Mnemiopsis 
leidyi in the Black and Azov Seas in the 1980s caused 
the decline of anchovies’ and sprat’ stocks, estimated 
at 200 millions USD per year (Zaitzev & Mamaev, 
1997). This species becomes a determinative factor 
for the development of zooplankton and indicator 
of the pelagic community. M. leidyi is a self-fertile 
hermaphrodite with broad food spectrum (from mi-
crozooplankton to crustaceans, eggs and fish larvae) 
and a high tolerance to temperature and salinity. It 
is reproductively mature 12 days after hatching and 
produces over 2000-3000 eggs. In the 80s  M. leidyi 
caused a drop in pelagic fish reserves, by competing 
for the same food resources. A maximum number of 
M. leidyi (450 ind/m3) was recorded in Varna Lake in 
1986 (Konsulov, 1986; Konsulov & Konsulova, 
1993, 1998; Kamburska, 2004). After 2000 the 
number of M. leidyi decreases, affected by the preda-
tory pressure from B. ovata.

Beroe ovata is known to feed on planktivorous 
ctenophores and, in particular, on M. leidyi. There 
is a trophic type predator-prey relationship between 
B. ovata and M. leidyi.  The development of B. ovata 
depends on the seasons; the species occurs mostly in 
summer and autumn. Its reproductive potential is 
closed to the potential of M. leidyi. The dynamics of 
B. ovata, its seasonal and annual variations, develop-
ment and survival depend on M. leidyi (Konsulov 
& Kamburska, 1998).  Like M. leidyi, this species 
was transported in ships ballast waters from the 
Northwest Atlantic. The arrival of B. ovata appears 
to have stabilized the Black Sea ecosystem, leading to 
a reduction in M. leidyi populations and subsequent 
recovery of plankton and fish populations.

The first specimen of Rapana venosa in the 
Bulgarian aquatory was found in 1956 in Varna 
Bay, near Cape Galata (Kaneva-Abadjieva, 1958). 
Development of this snail in the rocky sublittoral 
has a substantial impact on Mytilus and Ostrea, and 
in the sand sublittoral – on Chamelea gallina. The 
great eurybiontness, high fecundity and lack of com-
petitors allowed this predator to reach mass devel-
opment in the Black Sea and aroused discussion for 
eventual measures for a struggle with it. In a single 
trawling, up to 1500 specimens have been caught, 
and in some regions between Balchik and Kavarna 
the entire bottom was covered with Rapa whelks. 

Very high numbers was observed in Byala, in the re-
gion of Cape Cherni Nos (Klissurov, 2008). During 
the last 20 years, the snail was gathering for food 
with all possible means. After conquest of the Black 
Sea the species penetrated the Aegean, Adriatic and 
Mediterranean Seas, Atlantic coast of France, North 
Sea, East coast of USA, the mouth of the Rio de la 
Plata River between Uruguay and Argentina and 
around New Zealand. The way how the species was 
transported in the Black Sea is unclear. R. venosa  is 
an eurythermal and euryhaline species that develops 
in the coastal zone on solid substrate and sandy and 
silty bottom at a depth to 30-40 m. The snail with-
stands temperature changes (from 0 to 30оС), water 
pollution and reduced oxygen content. There is a 
huge fertility (a snail delayed approximately 220000 
eggs) which compensates its exploitation by man. 
It lives about 10 years. There are no precise data 
on the population of Rapa on the Bulgarian coast 
(Konsulov & Konsulova, 1993, 1998; Konsulov, 
1998).

Mya arenaria has been first reported for the 
Bulgarian coast in the Bay of Burgas in 1973 (Kaneva-
Abadjieva, 1974). The mussel inhabits the sandy 
sublittoral and reaches the wash zone. It has a high 
ecological plasticity and easy endures variations of 
the salinity and temperature, and oxygen deficiency. 
It reaches a high density  (over 300-400 to 4862 spec-
imens/m2) in the bays in front of the river mouths. 
M. arenaria is found along the beaches all over the 
Bulgarian coast but the greatest number of it occurs 
in front of Durankulak and Albena, in the Varna Bay, 
Varna Lake, at the influx of the Kamchiya River and 
Burgas Bay (Stoykov, 1983; Cvetkov & Marinov, 
1986; Marinov, 1990). Spawning by eggs thrown 
straight into the water during the summer months 
(rarely re-spawning in autumn). From fertilized eggs 
planktonic larvae develop which 5-6 days after egg 
hatching convert to mussels. In the 1970s, this mussel 
is a dominant species in the Romanian coastal zone as 
4-5 years after its appearance reaches biomass 16 kg/
m2 and numbers more than 8000 ind/m2 (Gomoiu & 
Porumb, 1969). In many areas of the Black Sea shelf 
M. arenaria is a dominant species in new zoocenosis, 
called her name.

The first specimens of Anadara kagoshimensis  
for the Bulgarian coast were found in 1982 in Varna 
Bay (Marinov et al., 1983; Kaneva-Abadjieva & 
Marinov, 1984). Much later, a high density of the 
species has been found in Burgas Bay (up to  400 
specimens/m2 and biomass 4280 g/m2). This mussel 
is a eurythermal and euryhaline species that endures 
very low oxygen concentrations in the water due to 
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Table 8. Conservation status of invertebrare animals of the Bulgarian Black Sea coast

Taxa
Black Sea 
Red Data 

Book

Ecological data,
Bulgarian Red Data Book, IUCN and 

European category

Distribution (area 
and depth)

Halichondria panicea (Pallas, 1766) VU M, bt, eb, lt K, 2-65
Odessia maeotica (Ostroumoff, 1896) VU M-B, 25‰, bt-p lm, ? Rc
Hesionides arenaria Friedrich, 1937 EN, VU M, bt, sep, sls, ps, gw aminwp, 0-10
Ophelia bicornis Savigny, 1918 EN M, bt, sep, l-sl, ps bam, 0.5-1.5
Hirudo verbana Carena, 1820 L, bt, ph, 10‰, ▲-VU (cse)
Halacarellus procerus (Viets, 1927) EN M-B, bt, l-sl, ps, gw bam
Branchinella spinosa (H. Milne Edwards, 1840) EN B-M, 30‰, p lm, (atm)
Centropages ponticus Karavaev, 1895 EN M, p mrs
Anomalocera patersoni Templeton, 1837 EN M, p, et amip
Labidocera brunescens (Czerniavsky, 1868) EN M, p, eh, th lmm
Pontella mediterranea (Claus, 1863) EN M, p lmm
Oithona minuta (Krichagin, 1877; Scott, 1894) EN M-B-L, p, eh amip, 20
Hemimysis anomala G. O. Sars, 1907 EN B-L, bt, ep, lt pc, clm, (h), -20
Chaetogammarus ischnus (Stebbing, 1899) VU M-B, eh, sep, ro, l-sl pc, cpc, Rc
Dikerogammarus villosus (Sowinsky, 1894) VU B-L, bt, ep, ro, ph pc, cpc, Rc, (ean)
Iphigenella andrussowi (G. O. Sars, 1896) LR B-L, bt, ep, ps, ps-s pc, Rc
Shablogammarus shablensis (Carausu, 1943) VU B-L, bt, ep, ps, ps-s pc, Rc
Apseudopsis ostroumovi Bacescu & Carausu, 1947 LR M, bt, sg, ms, phs p, 27, -100 
Upogebia pusilla (Petagna, 1792) EN M, bt, ep (p), ps-pe clmm, -22
Diogenes pugilator (Roux,1829) EN M, bt, mb, ps, sg eam, ? eami, 0-40
Carcinus aestuarii Nardo, 1847 VU M, bt, ps, zc, ro, r lm, ? amp, 0-70
Liocarcinus navigator (Herbst, 1794) VU M, bt, eb, ps, sg, s acem, 3-80
Eriphia verrucosa (Forskål, 1775) EN M, bt, ep, sp-l-sl, lt, ▲-VU lmm, ?lmmg, 0-30
Pilumnus hirtellus (Linnaeus, 1761) VU M, bt, mb, ph, mc, lt clmm, 0-40
Xantho poressa (Olivi, 1792) VU M, bt, eb, ro lmm, 1-15, 100
Potamon ibericum (Bieberstein, 1808) DD, EN L, eu (nmwca)
Pachygrapsus marmoratus (Fabricius, 1787) VU M, bt, sep, spr-slr, lt cmm, 0-7
Calopteryx splendens (Harris, 1782) LR, VU L-TL, ♦-LC (wcp)
Calopteryx virgo (Linnaeus, 1758) VU L-TL, ♦-LC (tp)

Epallage fatime (Charpentier, 1840) NE, DD, 
VU L-TL, ▲-VU, ♦-NT (om)

Lestes viridis (Vander Linden, 1825) L-TL, ▲-VU, ♦-LC (wp)

Anax imperator Leach, 1815 NE, DD, 
VU L-TL, ♦-LC (wppt)

Sympetrum depressiusculum (Sélys, 1841) L-TL, ▲-VU, ♦-VU (tp)
Sympetrum vulgatum (Linnaeus, 1758) L-TL, ▲-VU, ♦-LC (ewca)
Patella ulyssiponensis Gmelin, 1791 EN M, bt, sep, lt-ro, l-sl, r clm, 0-10
Theodoxus pallasi Lindcholm, 1924 M-B, eh-14‰, ro, ▲-EX pc, Rc, Sf, +, 4-10
Hauffenia lucidula Angelov, 1967 L, bt, cr, 1‰, ▲-CR, ♦-CR (El)
Valvata cristata O. F. Müller, 1774 L, 0.5‰, bt, ph, s, r, ♦-LC (wes)
Valvata piscinalis (O. F. Müller, 1774) L, 0.4‰, bt, sw, ph, pe, x, ♦-LC (wcp, i - h), 3, 80
Hydrobia acuta (Draparnaud, 1805) B-M, 60‰, bt, ep, sw, ph, ro, s, ♦-LC lm, ? hm, 0-22
Bithynia tentaculata (Linnaeus, 1758) L, bt, ph, ro, s, ps, ♦-LC (wp, ? h - i), 5
Turricaspia lincta (Milaschewitch, 1908) M-B, 8‰, bt, s, sw, ♦-LC pc, Rc, Sf, +, -148
Acroloxus lacustris (Linnaeus, 1758) L, bt, ph, sw, ♦-LC (wes, ? hoes)
Lymnaea stagnalis (Linnaeus, 1758) L, 7‰, bt, ph, pe, ♦-LC (h), 0-4
Stagnicola corvus (Gmelin, 1791) L, bt, sw, ph, ♦-LC (hop, ? e), 0-50
Radix auricularia (Linnaeus, 1758) L, 6‰, bt, ph, rh, s, ♦-LC (h, ? hop), 0.2-25
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the presence of hemoglobin in the haemolimph. It 
has a long life cycle and low coefficient of mortality. 
In a short time, A. kagoshimensis became a significant 
element of psammo- and pelophilous zoocenoses, 
and started to displace some local species. Thus the 
„Chamelea gallina” group in front of Balchik, Varna 
and Burgas transforms into „A. kagoshimensis” group. 
The distribution of this species in the Bulgarian part 
of the Black Sea is restricted from Balchik to the 
south part of Burgas Bay (Cvetkov & Marinov, 
1986; Marinov, 1990; Konsulov, 1998).

Resource species and overgrowers. In 
1978 a decline in the population of Mytilus gallo-
provincialis was found although the harvesting was 
gradually halted. The main reasons for mass mor-
talities appear to have been the eutrophication and 
destruction of natural mussel fields by trawling and 
predatory pressure from Rapana venosa. A decrease 
in predatory pressure in deeper waters and stopping 
of trawling has resulted in a progressive restora-
tion of mussel resources. In 1990s, the commercial 
farming of M. galloprovincialis on artificial substra-
ta was mostly near the town of Sozopol, where the 
harvest had reached 150 tons per year (Konsulov 
& Konsulova, 1993, 1998; Konsulov, 1998). In 
2009, the harvest reached 812 t. Today the number 
of mussel farms is 17; the farm near Kavarna alone 
has the capacity of 2000 t per year. Industrial catch 

of Rapana venosa in Bulgaria began in 1991 when 
to 500 t of meat were exported. In the following years 
the catch increased and during 1992-1994 period was 
about 27000 t (weight with shells). The maximum 
was reached in 2004 (1195 t meat of Rapa), then a 
decrement of catches was observed (Konsulova 
& Stefanova, 2007). According to Ministry of 
Agriculture and Food, in 2012 the harvest reached 
3100 t, and the export of Rapa meat is 1000-1500 t. 
There is an interest in the populations of Mya are-
naria and Chamelea gallina but it is not clear how 
much their exploitation is realized. The foreign in-
terest in these mussels is great. 

Essential roles as overgrowers along the 
Bulgarian Black Sea coast have Ficopomaticus enig-
maticus, Amphibalanus improvisus and Mytilus gal-
loprovincialis (Marinov, 1990). These species cause 
problems to port facilities, craft and TPP Varna 
(Dimov et al., 1970). Surveys conducted in the old 
channel connecting Varna Lake with the sea show 
that for six months A. eburneus and M. galoprovincia-
lis give 8205 g/m2 (Kaneva-Abadjieva & Marinov, 
1965, 1977). In spring the biomass reaches 3357.5 g/
m2 and is composed mostly by A. improvisus and M. 
galoprovincialis. In summer the total biomass reaches 
17504 g/m2 and is composed mainly by F. enigmaticus 
and A. improvisus. For a year, the total overgrowth 
(and other overgrowers as well) can reach 84 kg/m2 

Taxa
Black Sea 
Red Data 

Book

Ecological data,
Bulgarian Red Data Book, IUCN and 

European category

Distribution (area 
and depth)

Radix balthica (Linnaeus, 1758) L, 3-10‰, bt, ph, eu, ♦-LC (hop)
Ferrissia fragilis (Tryon, 1862 L, bt, eu, th, ph, r, is, ♦-DD (h, sk - i), 0-8
Planorbis carinatus O. F. Müller, 1774 L, bt, sw, ph, pe, r, ♦-LC (wes, ? h), -10, -18
Planorbis planorbis (Linnaeus, 1758) L, bt, 2‰, sw, ph, pe, ♦-LC (h)
Anisus septemgyratus (Rossmaessler, 1835) L, 8‰, sw, ph, α-β, r, ♦-LC (wes, ? e)
Anisus vortex (Linnaeus, 1758) L, bt, 8‰, ph, α-β, r, ♦-LC (wces)
Anisus vorticulus (Troschel, 1834) L, bt, pe, ph, rh, sw, r, ♦-NT, HD (wces, ? wes)
Gyraulus crista (Linnaeus, 1758) L, 1.5‰, eu, ph, α-β, ♦-LC (h)
Hippeutis complanatus (Linnaeus, 1758) L, bt, ph, s-ar, sw, α, r, ♦-LC (wces, ? wcp)
Segmentina nitida (O. F. Müller, 1774 L, bt, sw, ph, α-β, ♦-LC (wcp)
Planorbarius corneus (Linnaeus, 1758) L, 5‰, sw, po, α-β, ♦-LC (wces), -9
Physella acuta (Draparnaud, 1805) L, bt, pe, tx, α-β, is, ♦-LC (na, sk - i)
Physa fontinalis (Linnaeus, 1758) L, bt, sw, po, ph, β, r, ♦-LC (tp, ? h)
Ostrea edulis Linnaeus, 1758 EN, VU M, bt, sep, ro anamnep, i, 7-65
Donacilla cornea (Poli, 1795) EN M, bt, sep, ps lm, 0.2, -2
Solen marginatus Pulteney, 1799 EN M, bt, sep, ps clmm, 0-10
Pholas dactylus Linnaeus, 1758 M, bt, sep, lt, BA, BC eamrs, amrs, -15
Branchiostoma lanceolatum (Pallas, 1774) VU M, bt, ep, ps amip, 17, 21

Table 8. Continued



Species composition of the free living  multicellular invertebrate animals (Metazoa: Invertebrata) from the Bulgarian...  155

(Marinov, 1990). The total biomass of the overgrow-
ers in the region of TPP Varna in June reaches 6480 
g/m2; in August the overgrowth is mainly of F. enig-
maticus. The number of attached specimens of this 
species reaches 3000000 ind/m2 for 15 days (Dimov 
et al., 1970). In 2 months the overgrowth by F. enig-
maticus exceeds a thickness of 15 cm. In the 90s, the 
species mass developed in the Varna Bay.

The first reported problems with Dreissena 
polymorpha in the country is related to the glass 
factory, located by the canal between Beloslavsko 
Lake and Varna Lake (Russev, 1965). Since 90 years 
the mussel invades freshwater basins inside the 
country and now is presented almost in all river 
systems (Trichkova et al., 2009). There are prob-
lems in TPP Maritsa Iztok 2 where losses of several 
million leva are registered. Temperature conditions 
in Ovcharitsa dam created by this plant are opti-
mum for the mussel development which reaches 
from 300000 to 500000 ind/m2.

Conservation significanse of the fauna. 
A total of 35 species from the Bulgarian Black Sea 
invertebrates are included in the Black Sea Red Data 
Book (1 of Porifera, 1 of Cnidaria, 2 of Annelida, 26 
of Arthropoda, 4 of Mollusca and 1 of Chordata); of 
which 7 are included in the European Red List as well 
(Table 8). Pholas dactylus is included in the interna-
tional conventions for European and Mediterranean 
fauna. There are differences in the levels of threat 
of the species in the separate Black Sea countries 
(Dumont et al. 1999). Most species (34 species) 
belong to the categories endangered (EN) and vul-
nerable (VU). Five species have a Pontian-Caspian 
distribution, the Caspian relicts also are 5 species 
and Apseudopsis ostroumovi is a Black Sea (Pontian) 
endemic. Most often the species are widely distrib-
uted as Halichondria panicea is a Cosmopolitan spe-

cies. Some taxa, included in the Black Sea Red Data 
Book, have stable populations along the Bulgarian 
coast and are not threatened at this stage. Red Data 
Book of the Republic of Bulgaria includes 8 species 
invertebrate animals from the Bulgarian Black Sea 
(Hirudo verbana, Eriphia verrucosa, Epallage fatime, 
Lestes viridis, Sympetrum depressiusculum, S. vul-
gatum, Theodoxus pallasi and Hauffenia lucidula). 
The species T. pallasi – Pontian-Caspian brackish 
relict species, is accepted as extincted. The species 
Carcinus aestuarii and Pholas dactylus which are ex-
ceptionally rare recently are not included. Twenty 
species of freshwater Gastropoda with Eurosiberian, 
Palaearctic or Holarctic distribution, included in the 
European Red List and IUCN Red List are known 
from the coastal brackish basins (Table 8). These in-
clude the North American invasive species Physella 
acuta and Ferrissia fragilis, which until recently were 
considered European forms. The snail Turricaspia 
lincta, a Caspian subfossil relict, established only 
by shells, has a Pontian-Caspian area. A total of 118 
Black Sea endemic forms have been found along the 
Bulgarian coast, of which 12 species are accepted as 
regional endemics (Table 2). The local endemics are 
an exception in the marine forms and usually are 
newly described taxa with unclear distribution. A to-
tal of 98 rare species and 41 Caspian relict forms have 
been established. The number of rare species depends 
on the level of study of the respective groups. Some 
relitcts are eurybiontic invasive forms with second-
ary anthropogenic areas.

In Bulgaria the Kaliakra Reserve and protected 
area Sand Bank Koketrays are marine protected ar-
eas. These include 0.2% of the territorial waters of 
Bulgaria, 0.1% of the shelf zone to 100 m depth and 
0.2% of the protected areas of the country (Todorova 
et al., 2008a).
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Видов състав на свободно живеещите многоклетъчни  
безгръбначни животни (Metazoa: Invertebrata)  

от българския сектор на Черно море и крайбрежните  
бракични водоеми

Здравко ХубЕноВ

(Резюме)

От българското Черноморие са известни 19 типа, 39 класа, 123 разреда, 470 семейства и 1537 
вида. Те включват 1054 вида (68.6%) морски и морско-бракични форми и 508 вида (33.0%) слад-
ководно-бракични, сладководни и сухоземни форми, свързани с водата. Високо видово богатство 
(над 100 вида) имат 5 типа (Nematoda, Rotifera, Annelida, Arthropoda и Mollusca). Най-много видове 
включват Arthropoda (802 вида – 52.2%), Annelida (173 вида – 11.2%) и Mollusca (152 вида – 9.9%). 
Останалите 14 типа съдържат от 1 до 38 вида. Има няколко добре проучени райони (известни над 
200 вида). На първо място са околностите на Варна (601 вида), където изследванията продължават 
над 100 години. Акваторията на градовете Несебър, Поморие, Бургас и Созопол (от 220 до 274 вида) 
и районът на нос Калиакра (230 вида) са добре проучени. От крайморските водоеми най-изследвани 
(известни към 100 вида) са езерата Дуранкулашко, Езерецко-Шабленско, Белославско, Варненско, 
Поморийско, Атанасовско, Бургаско, Мандренско и лиманът на р. Ропотамо. Вертикалното разпрос-
транение е анализирано при 800 вида (75.9%) – морски и морско-бракични форми. Най-много видо-
ве са намерени от 0 до 25 m на пясъчно (396 вида) и скално (257 вида) дъно. Представени са групите 
на стенохипо- (52 вида – 6.5%), стеноепи- (465 вида – 58.1%), мезо- (115 вида – 14.4%) и еврибатите 
(168 вида – 21.0%). Морските и морско-бракичните форми са разпределени в 162 зоогеографски ка-
тегории, обединени в 4 основни групи и 16 подгрупи. Основната част от черноморската фауна има 
атланто-медитерански произход и представлява обеднена атланто-медитеранска фауна (740 вида – 
70.2%). Представени са космополитни, атлантоиндийски, атлантопацифични, ендемични и каспий-
ски реликтни форми. От черноморските ендемити (118 вида – 11.2%) преобладават бентосни (115 
вида – 97.5%) и морски (114 вида – 96.6%) форми. Бракичните ендемити (11 вида – 9.3%) най-често са 
каспийски реликти. Основната част от каспийските реликти (41 вида – 3.9%) са бентосни бракични 
форми (38 вида – 92.7%). Сладководно-бракичните, сладководните и сухоземните форми, свързани 
с водата, са разпределени в 80 зоогеографски категории, обединени в 3 групи и 5 подгрупи. Типично 
за крайбрежието е преобладаването на видове, разпространени в Палеарктика и извън нея (296 вида 
– 58.3%). Представени са видове, разпространени само в Палеарктика, но в повече от една подобласт 
(79 вида – 15.5%) и видове, разпространени в една палеарктична подобласт (126 вида – 24.8%) – ев-
росибирски (55 вида – 10.8%) и медитерански (71 вида – 13.9%). Направена е кратка характеристика 
на планктонните и бентосните ценози и са разгледани някои крайморски водоеми. Отделено е вни-
мание на инвазивните имигранти, които са променили черноморските съобщества през последните 
60 години. Разгледани са видовете с икономическо и консервационно значение.


