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Mud volcanoes are one of unique natural phenomena widely spread around the world. They can be found
in Crimea, including the Bulganak sopochnoe field — the largest cluster of active mud volcanoes
on the peninsula (45°2529.04”N, 36°27°51.64”E). Study of mud volcano microalgae in Crimea, as well
as in other regions of Russia, has not been conducted so far. Therefore, scientific interest is caused by need
and urgency of the study of these volcanoes. First data on microalgae species composition of active mud
volcanoes are presented in this article. Samples collected by O. Yu. Eremin (03.08.2012 and 13.04.2013)
in the upper 2-3-cm layer of suspension and in surface water were investigated. The ranges of salinity
and water temperature were 27-32 g per L and +28...+31 °C, respectively. Microalgae species compo-
sition was determined in water preparations using Axioskop 40 (Carl Zeiss) light microscope at mag-
nification of 10x40 with software AxioVision Rel. 4.6. Totally 16 taxa were found: Cyanobacteria (1),
Dinophyta (2), Bacillariophyta (6), and Euglenophyta (7). Of these, cyanobacteria Chamaecalyx swirenkoi
(Schirshov) Komadrek et Anagnostidis, 1986 was found by us in the mud volcano in August 2012. Pennate
species of diatoms were also identified — single living (of genera Cylindrotheca (Ehrenberg) Reimann
& J. C. Lewin, Lyrella Karajeva, and Nitzschia Hassall) and colonial species (of genera Berkeleya Greville
and Pseudo-nitzschia H. Peragallo). The brackish-water, benthic, boreal-tropical species Nitzschia ther-
maloides Hustedt was recorded for the algal flora of Crimea, the Black Sea, and the Sea of Azov for the first
time. Euglenophytes were also found in the samples — 5 species of the genus Trachelomonas Ehrenberg
and 2 species of the genus Strombomonas Deflandre. Of all the species found in the mud volcano ecotope,
7 species are common for the Black Sea, and 9 species, including 3 euglenophytes, are common for the Sea
of Azov. It is shown that by characteristics of halobility, species found in the mud volcano belong to fresh-
water complex (53 %), with a significant share of marine (27 %) and brackish-water (20 %) species.
Of the phytogeographic flora elements, boreal species make up 33 %, boreal-tropical — 47 %, and cos-
mopolites — 20 %. Three species of potentially toxic algae are recorded: diatom Pseudo-nitzschia prolonga-
toides (Hasle) Hasle, 1993, as well as dinophytes Prorocentrum lima (Ehrenberg) Dodge, 1975 and Alexan-
drium tamiyavanichii Balech, 1994. The last species is marine, boreal-tropical, and new to the algology
of Crimea, the Black Sea, and the Sea of Azov. In the article, own and literary data on morphology,
ecology, and phytogeography of species, as well as on their general distribution in different waterbod-
ies of the world, are also presented. Some microalgae species are indicators of saprobity; they are able
to participate in purification of water from organic substances. Photos of mud volcanoes and micrographs
of some species are presented.
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Mud volcanoes are one of unique natural phenomena widely spread around the world. They can be found
on the Crimean Peninsula being part of the Bulganak sopochnoe field, which is the largest cluster of ac-
tive mud volcanoes in Crimea [25]. The term “mud volcano” (in German, Mudevulkan) was proposed
by G. Helmersen, who was involved in the studies of mud volcanoes, in particular, of Altai and oil
fields of the Taman and Kerch peninsulas for 60 years. According to academician 1. M. Gubkin, one
of the founders and creators of oil geology in Russia, gas and oil manifestations and mud volcanism are func-
tions of the same reasons, special forms of tectonics — of diapir structures (folds and domes arising due
to extrusion from the lower horizons of highly plastic rocks, salt and clay). He was the first to establish their
single genetic whole; it was used later in a program for the study of mud volcanoes of the Crimean-Caucasian
geological province of Dzherelo [25].

Crimea is one of the areas of mud volcanism; there are 33 volcanoes on the territory of the peninsula [8].
Dirt pours out through craters and spreads along slopes in the form of streams. Volcano fields of Bulganak
type belong to mud volcano formations with violent eruptions being not characteristic. They are natural
monuments of regional significance, as well as tourist attractions.

So far, study of microalgae of mud volcanoes in Crimea has not been carried out. Moreover, there
is no information available about similar research in other regions of Russia. Preliminary studies have shown
presence of microalgae in the surface layer of mud volcano ejections. Relevance of the work is due to com-
plete lack of data on the study of microalgae communities of Crimean mud volcanoes, which is of significant
scientific interest.

Aim of the work is to describe the species composition of microalgae biotopes of the mud volcano
located in the eastern part of the Crimean Peninsula.

MATERIAL AND METHODS

Material for the study was high-quality samples (sulfur-clay-silty substrate and water), taken by an em-

ployee of A. O. Kovalevsky Institute of Biology of the Southern Seas [O. Yu. Eremin| on the Crimean
Peninsula from the area of active volcanoes of the Bulganak sopochnoe field. Volcanoes are scattered over
a vast territory there, and their cones are almost flush with the ground or have relatively large sizes (Fig. 1).

Sampling was carried out on August 3, 2012 and April 13, 2013 in the upper 2—-3-cm layer of silt
suspension with surface water flowing from the mud volcano. Salinity (27-32 g per L) and water temperature
(+28...+31 °C) were measured using a refractometer and digital thermometer, respectively [22].

The species composition of microalgae was determined in water preparations using Axioskop 40
(Carl Zeiss) light microscope at magnification of 10x40 with software AxioVision Rel. 4.6. For species
identification, modern guides and atlases were used [4, 12, 14, 15, 16, 20, 24, 36, 39, 40, 41].

RESULTS AND DISCUSSION

A preliminary study of two samples of silty suspension of the mud volcanoes showed the presence of mi-
croscopic algae in these habitats belonging to different high rank taxonomic groups. Totally 16 species of dif-
ferent genera were identified: cyanobacteria (Chamaecalyx swirenkoi (Shirshov) Komarek et Anagnostidis),
2 dinophyte species (Alexandrium Halim and Prorocentrum Ehrenberg), 6 pennate diatom species (1 species
of Lyrella Karajeva, Nitzschia Hassall, Cylindrotheca (Ehrenberg) Reimann et J. C. Lewin, and Pseudo-
nitzschia H. Peragallo; 2 colonial species of Berkeleya Greville). Euglenophytes lodges were often found
in samples; we identified 5 species of Trachelomonas Ehrenberg and 2 species of Strombomonas Deflandre.

Classification of the species identified, their size, ecology, phytogeography, and general distribution
are given below.
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Fig. 1. General view of the mud volcano of the Crimean Peninsula and its crater vents (photos
from O. Yu. Eremin personal archive)

Phylum Cyanobacteria (Cyanoprokaryota), class Cyanophyceae, order Pleurocapsales, family Hyel-
laceae, genus Chamaecalyx J. Komarek et K. Anagnostidis, 1986. Chamaecalyx swirenkoi (Schirshov")
Komarek et Anagnostidis, 1986 (basionym: Dermocarpa swirenkoi Shirshov, 1929; synonyms: Dermo-
carpa clavata Geitler, 1932; D. clavata var. aquaedulcis Geitler, 1932; Dermocarpella clavata (Geitler)
J. Feldmann et Feldmann, 1953; Cyanocystis swirenkoi (Sirsov" ) G. Héllfors et R. Munsterhjelm, 1982) [32].
Found in the mud volcano on August 03, 2012 (Fig. 2). Met often, singly. Sizes: 41.8 um long, 13.4 um
wide. Cell sizes [according to: 5, 48]: 20-30 um (less often up to 40 wm) long, 6.0-10.5 um wide.
This species was first described by P. P. Shirshov from the Kodyma River, a tributary of the Bug River
(Ukraine) [47]. Ecology, phytogeography, and general distribution. Freshwater and brackish-water species,
found in stagnant freshwater bodies, as well as in seas; boreal-tropical species. It is recorded in supralit-
toral [23] and microphytobenthos of the Kazantip Nature Reserve of the Sea of Azov [21], in cystoseira

*The author’s spelling of the surname Schirshov (Shirshov) [5, 47] is specified in contrast to SirSov used in Komarek
et Anagnostidis, 1986 [32, 38].
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epiphyton, and on other substrates of the Black and Aegean seas [17], as well as on algae and higher aquatic
plants in Dniester River mouth and the Dniester Estuary in Odessa region [7], in epiphyton of green algae
and higher aquatic plants near water edge in water bodies of Leningrad Region, in the Chikhachev Bay
of the Sea of Japan [1], in a lagoon of the Gulf of Finland of the Baltic Sea [34], in Austria, Japan, Mexico,
and Western Slovakia, on the Java Island [38].

Fig. 2. Cyanobacteria Chamaecalyx swirenkoi in the mud volcano in the eastern part of the Crimean Peninsula

Phylum Bacillariophyta, order Naviculales Bessey, family Berkeleyaceae D. G. Mann, 1990, genus
Berkeleya Greville, 1827. Berkeleya micans (Lyngbye) Grunow, 1868 (basionym: Bangia micans Lyng-
bye, 1819; synonym: Amphipleura micans (Lyngbye) P. Cleve, 1894). The benthic species of diatom was
found in the mud volcano on August 03, 2012. Sizes: 35 um long, 3.5 um wide. Sizes of valves: 39-81 um
long, 4-5 um wide [17]. Ecology, phytogeography, and general distribution. Marine and brackish-water,
boreal and natal species inhabiting mainly the southern European seas, including shallow waters near south-
ern Crimea and the Caucasian coast of the Black Sea, on stones, rocks, and invertebrates’ shells [17, 21].
The species was first described from phytoplankton and microphytobenthos of the Sea of Azov [3, 13].

Berkeleya rutilans (Trentepohl) Grunow, 1880 (basionym: Conferva rutilans Trentepohl ex Roth,
1806; synonym: Amphipleura rutilans (Trentepohl) Cleve, 1894). The benthic species of diatom al-
gae was first found in the mud volcano on August 03, 2012. Sizes of valves: 35.1 um long, 3.5 um
wide. Sizes [according to: 9, 21]: 6-38 long, 2.5-5.0 wide; 26-30 striae and 16-20 rims in 10 pm.
Ecology, phytogeography, and general distribution. Marine and brackish-water, littoral and sublittoral, eu-
rythermal species, cosmopolitan. Known in the North, White, Baltic, Barents, Kara, Mediterranean, Black,

Caspian, Japanese, and East China seas, as well as in the Sea of Azov, off the coast of Romania, Eng-
land, North America, Greenland, Iceland, Sweden, China, Kuwait, Japan, New Zealand, and Antarctic
Australia [20].

Phylum Bacillariophyta, order Bacillariales Hendey, family Bacillariaceae Ehrenb., genus Cylindrotheca
L. Rabenhorst, 1859. Cylindrotheca closterium (Ehrenberg) Reimann et J. Lewin, 1964 [45] (basionym:
Ceratoneis closterium Ehrenb. 1839; synonyms: Nitzschia closterium (Ehrenb.) W. Smith, 1853; N. re-
versa W. Smith, 1853; N. closterium var. reversa (W. Smith) Hauck, 1872; Nitzschiella closterium Raben-
horst, 1864; Nitzschia rostratum Grunow, 1880; N. longissima var. closterium (Ehrenb.) Van Heurck, 1885;
N. curvirostris var. closterium (Ehrenb.) De Toni, 1892; Nitzschiella longissima var. closterium (Ehrenb.)
Peragallo et Peragallo, 1897; Homoeocladia closterium (Ehrenb.) Kuntze, 1898; Nitzschiella tenuirostris
Mereschk., 1901; Nitzschia longissima Gran, 1930; N. closterium var. recta Gran, 1931). Found in the mud
volcano on August 03, 2012 (Fig. 3). Sizes: 25-260 wm long, 1.5-8.0 um wide, 12-16 striae
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in 10 um [46]. Ecology, phytogeography, and general distribution. The species is eurythermic, euryha-

line, marine and brackish-water, benthic-planktonic. It can be found in plankton of neritic waters, littoral,
and sublittoral of seas; cosmopolite; identified in all geographical zones of the World Ocean [20, 35].

Fig. 3. Cylindrotheca closterium cells with chloroplasts in the mud volcano

Phylum Bacillariophyta, order Lyrellales D. G. Mann, 1990, family Lyrellaceae D. G. Mann, 1990,
genus Lyrella N. 1. Karajeva, 1978. Lyrella atlantica (Gregory) D. G. Mann, 1990 (basionym: Navic-
ula atlantica A. W. F. Schmidt, 1874; synonyms: Navicula lyra var. atlantica A. Schmidt, 1874; Lyrella lyra
var. atlantica (Schmidt) Karajeva, 1988). Found in the mud volcano on August 03, 2012 (Fig. 4). Sizes: frus-
tules of 60—100 um long, 26-32 wm wide, 9-11 striae in 10 um [4]; 59-65 um long, 29-35 um wide,
10 striae in 10 um [16]. Ecology, phytogeography, and general distribution. Marine, sublittoral species,
boreal and natal. Found in the coastal waters of Britain [36] and Australia, as well as in the Black
and North seas [16].

Fig. 4. Benthic diatom Lyrella atlantica from the mud volcano

Phylum Bacillariophyta, order Bacillariales Hendey, family Bacillariaceae Ehrenb., genus Nitzschia
Hassall, 1845. Nitzschia thermaloides Hustedt, 1955 (= Nitzschia translucida Hustedt, 1959)
(Fig. 44: 1-7 [39]). Found in the mud volcano on August 03, 2012 (Fig. 5). Sizes: 34.7-49.7 um long,
3-7 wm wide, 1 fibula, 14-16 striae in 10 pm. Sizes: 20-73 wm long, 4-6 um wide,
16-20 fibulae in 10 wm [39]; 43.2-59.5 um long, 3.8-5.9 um wide (light microscope);
52 wm long, 6 um wide, 1 fibula, 21 striae in 10 um (scanning electronic microscope) [41].
Ecology, phytogeography, and general distribution. Brackish-water, benthic, and boreal-tropical species.
Identified for Crimea, the Black Sea, and the Sea of Azov for the first time. Species marked as halophilic one
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in Kuril Islands thermal waters, recorded at water temperature of +50...+60 °C [11]. It is common in river

estuaries and in the northern fjords of the Sweden coast in winter, spring, and autumn in the supralittoral
up to 1.5 m in different ecotopes (silty sand, silt, and sand), as well as on the surface of Phormidium
and Mytilus [40].

Fig. 5. Benthic diatom Nitzschia thermaloides with chloroplasts from the mud volcano

Phylum Bacillariophyta, order Bacillariales Hendey, family Bacillariaceae Ehrenb., genus Pseudo-
nitzschia H. Peragallo, 1900. Pseudo-nitzschia prolongatoides (Hasle) Hasle, 1993 (basionym: Nitzschia
prolongatoides Hasle, 1965; synonym: Nitzschia prolongata Manguin, 1957). Found in the mud volcano
on August 03, 2012. Sizes: 18.5 um long, 3.3 um wide. Sizes [according to: 35]: 60 um long, 16 fibulae
and 28 striae at 10 pm. It was recorded relatively recently in the Sea of Azov and in the Black Sea [2, 17].
In Kazantip nature reserve coast (depth up to 1 m) of the Sea of Azov, the species was found on: April 9,
2006 (in the epiphyton of Enteromorpha sp., a colony of 2 cells, 123.2 um long, 2.8 um wide); October 28,
2011 (in sand ground, a colony of 2 cells was identified being of 117.7 um long and of 2.2 um wide,
as well as individual cells of 55 um long, 2.5 um wide); August 07, 2014 (in the epiphyton of the red
alga Ceramium rubrum). Ecology, phytogeography, and general distribution. Marine, planktonic, belongs
to potentially toxic algae. Due to poor knowledge, the species can still be attributed to boreal and natal.
The species is recorded in Antarctic waters [19].

Phylum Dinophyta, class Dinophyceae, order Prorocentrales Lemmermann, family Prorocentraceae
F. Stein, genus Prorocentrum Ehrenberg, 1834. Prorocentrum lima (Ehrenberg) Dodge, 1975 (basionym:
Cryptomonas lima Ehrenberg, 1860; synonyms: Exuviaella marina Cienkowski, 1881; Dinopyxis laevis
Stein, 1883; E. lima (Ehrenberg) Biitschli, 1885; E. laevis (Stein) Schroder, 1900; E. chathamensis Lem-
mermann, 1907; E. cincta Schiller, 1918; E. caspica 1. Kisselev, 1927; E. marina var. lima (Ehren-
berg) Schiller, 1931; E. ostenfeldii Schiller, 1933; Prorocentrum marinum Dodge et Bibby, 1973; P. mar-
inum (Cienkowski) Abé in Bodeanu, 1987-1988; P. marinum var. lima (Schiller) Krachmalny, 1994).
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Found in the mud volcano on April 13, 2013 (Fig. 6). Sizes: 25 um long, 14.7 um wide. Sizes [ac-
cording to: 18]: 30-50 wm long, 18-45 wide; Black Sea specimens: 36—44 pum long, 21-30 um
wide. Ecology. phytogeography, and general distribution. Marine, benthic species, cosmopolitan. Recorded
in the Mediterranean, Adriatic, Black, Caspian seas, as well as in the Sea of Azov and in the Indian Ocean.
The species is toxic and produces okadaic acid [18, 40, 47].

Fig. 6. Different views of dinoflagellate Prorocentrum lima (Ehrenberg) Dodge shells from the mud volcano

Phylum Dinophyta, class Dinophyceae, order Gonyaulacales F. J. R. Taylor, family Ostreopsi-
daceae Lindemann, genus Alexandrium Halim, 1960. Alexandrium tamiyavanichii Balech, 1994. Found
in the mud volcano on April 13, 2013 (Fig. 7). Sizes: 32.3 um long, 29.5 wm wide. Sizes [accord-
ing to: 29]: 40.8—41.7 um long, 37.5-43.8 um wide. Ecology, phytogeography, and general distribution.
Marine, planktonic, boreal-tropical, and potentially toxic species [47]. Found in water bodies in Thailand
and the Philippines [29]. This is a new species for algal flora of Crimea and the Black Sea.

Fig. 7. Dinoflagellate Alexandrium tamiyavanichii Balech from the mud volcano

Euglenophytes species, first identified in the mud volcano in the eastern part of the Crimean Peninsula,
their ecology, phytogeography, and general distribution [22] are given below.

Phylum Euglenophyta, class Euglenophyceae, order Euglenales, family Euglenaceae, genus Trache-
lomonas Ehrenberg, 1838. T. armata (Ehrenberg) Stein, 1878 (basionym: Pantotrichum armatum Ehren-
berg; synonym: Chaetotyphla armata Ehrenberg, 1833). Found in the mud volcano on April 13, 2013.
Sizes: 32.4 wm long, 22.3 um wide. Sizes [according to: 14]: 30-39 um long, 25-28.5 um wide.
Ecology, phytogeography, and general distribution. Freshwater, boreal-tropical, natal species. Recorded
in Russia [14, 15], Romania [31], China [37], Singapore [43], North and South America [49], Australia
and New Zealand [33], Turkey [27], the Netherlands, Slovakia, Sweden, Brazil, Caribbean Islands, Britain,
Germany, Spain, Bangladesh, in Africa [32], as well as in the Baltic Sea [34].
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T. hexangulata Svirenko, 1914 [48]. Found on April 13, 2013 in the surface water of the mud vol-
cano. Sizes: 32.2-34 um long, 12.6-14 um wide; neck: 4.2 um high, 2.8 um wide. Sizes [according to: 14]:
27-34 pym long, 12-16 um wide. Ecology, phytogeography, and general distribution. Freshwater, boreal
species. Found among cyanobacteria communities in lakes plankton, in the swampy sedge hummock,
in forest ditches, puddles along channels of dried forest streams, at the edges of sedge marshes, in sphag-
num swamps of the forest-tundra [14]. It is recorded in the marsh waters of European Russia, Western
Siberia [14, 15], Far East [10], and Chelyabinsk region [26], in waters of Great Lakes of the USA [42], in wa-
ter bodies of Romania [30], Turkey [27], the Netherlands, Poland, Romania, Slovakia, Sweden, Britain,
Spain, India, Brazil, Argentina, North America, Cuba, Tajikistan, Thailand, Taiwan, Bangladesh, Mexico,
and Iraq [32], as well as in the Sea of Azov [6] and the Baltic Sea [34].

T. planctonica Svirenko, 1914. Found in the mud volcano on April 13, 2013. Lodge sizes:
23-27 wm long, 18-21 wm wide. Sizes [according to: 14]: 21-31 wm long, 17-22 um wide.
Ecology, phytogeography, and general distribution. Freshwater, boreal-tropical. Can be found in small
water bodies with fresh stagnant water, occasionally in rivers, mainly in plankton of rivers in Tomsk
and Chelyabinsk regions, Western Siberia [14, 26], Russian Far East [10], in water bodies of the Nether-
lands, Poland, Romania, Slovakia, Sweden, Britain, Spain, India, Brazil, Argentina, North America, Cuba,
Tajikistan, Thailand, Taiwan, and Bangladesh [32], as well as in the Baltic Sea [34] and the Sea of Azov [6].

T. scabra Playfair, 1915 (= Trachelomonas scabra var. latior Skwortzow, 1925). Found in the mud vol-
cano on August 03, 2012. Sizes: 23-27 um long, 18-21 um wide. Sizes [according to: 14]: 18-33 um long,
15-20 pm wide. Ecology, phytogeography, and general distribution. Freshwater species, boreal-tropical
and natal. Found in the coastal lakes of Georgia and Chelyabinsk region [26], Britain, North America [50],
Romania [31], Spain [27], Turkey [28], and China [37], as well as in Australia and New Zealand [32].
Recorded in the Sea of Azov [6].

T. volvocina (Ehrenberg) Ehrenberg, 1834 (= Microglena volvocina Ehrenb.). Found in the mud
volcano on April 13, 2013 with cell diameter of 8-9 um (Fig. 8). Lodges are spherical, with diameter
of (4)-8-23—(32) wm [14]. Ecology, phytogeography, and general distribution. It is a freshwater species,
mainly inhabiting stagnant water, less commonly found in weakly brackish water at pH of (4.4)-5.5-8.4.
It is characterized as 8-mesosaprob-oligosaprob, has mixotrophic nutrition. Boreal species. It is recorded
in Odessa Region and Crimea [14].

Fig. 8. Trachelomonas volvocina from the mud volcano, view from different angles

Phylum Euglenophyta, class Euglenophyceae, order Euglenales, family Euglenaceae, genus Strom-
bomonas Deflandre, 1930 (= Trachelomonas Ehrenberg). Lodge sizes of species of this genus are larger
and more variable in shape compared to those of the genus Trachelomonas [14]. Strombomonas were found
in the intravital state in the mud volcano. Representatives of this genus were often recorded in samples,
but it was difficult to identify them to species. Micrographs of some of them are given below.

Marine Biological Journal 2020 vol. 5 no. 1



72 L. I. Ryabushko and A. V. Bondarenko

Strombomonas acuminata (Schmarda) Deflandre, 1930 (basionym: Lagenella acumi-
nata Schmarda; synonym: Strombomonas acuminata var. verricosa Teodoresco). Found
in the mud volcano on April 13, 2013 (Fig. 9). Lodge sizes: 21.5-27.6 um long,
20.7-32 um wide; neck: 14x9.8 um. Sizes [according to: 14]: 38.0-55.5 wm long, 28-33 um wide.
Ecology, phytogeography, and general distribution. The species is freshwater, boreal. It is recorded
in the water bodies of Romania [31], Crimea, the Caucasus, Central Asia, and Western Siberia [14].

Fig. 9. View of lodges of Strombomonas acuminata from the mud volcano

St.  tambowica (Swirenko) Deflandre, 1930 (synonyms: Trachelomonas zmiewica Swirenko;
Tr. tambowica var. granulata Skvortzov; Strombomonas verrucosa var. zmiewica (Swirenko)
Deflandre, 1930). Found in the mud volcano on April 13, 2013 (Fig. 10). Lodge sizes:
38-55.5 wm long, 28-34 um wide. Sizes [according to: 14]: 47.5-56 um long, 26.6-32 um wide.
Ecology, phytogeography, and general distribution. The species is freshwater, boreal. Recorded
in the plankton of freshwater bodies of Ukraine, as well as Tambov, Rostov and Tomsk regions
of Russia [14].

Fig. 10. Lodges of Strombomonas tambowica from the mud volcano, view from different angles

Euglenophytes, uniting unicellular, less often colonial microscopic algae, inhabit freshwater bodies
throughout the world. A small number of them are confined to brackish and sea waters. These are represen-
tatives of the genera Eutreptia Perty, Eutreptiella da Cunha, Klebsina P. C. Silva, Trachelomonas Ehrenberg,
and Strombomonas Deflandre. They can be found in plankton, in thickets of coastal algae and interstitial
of sandy beaches, in rivers and lakes, and at sea coasts with low salinity. Trachelomonas caudata (Ehren-
berg) F Stein, T. volvocina (Ehrenberg) Ehrenberg, and 7. volvocina var. papillata Lemmermann species
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were identified in the Black Sea [17]. Totally 24 species were found in the Sea of Azov, 7 of them (Tra-
chelomonas borodiniana Swirenko, T. globularis (Averintsev) Lemmermann, 7. hispida (Perty) F. Stein,
T. planctonica Svirenko, T. scabra Playfair, T. verrucosa A. C. Stokes, and T. volvocina (Ehrenberg)
Ehrenberg) were mainly recorded in summer and autumn [6, 21]. Most species of microalgae from the mud
volcano having a mixotrophic or totally saprophytic type of nutrition are actively involved in self-cleaning
of habitats.

Conclusion. A preliminary study of microalgae of the mud volcano in the region of the Bulganak sopo-
chnoe field on the Crimean Peninsula showed the diversity of their species composition in watered habitats.

We found cyanobacteria Chamaecalyx swirenkoi and 15 species of eukaryotic microalgae: 2 dinoflagel-
late species (of genera Prorocentrum and Alexandrium), 6 diatom species (1 of genera Lyrella, Pseudo-
nitzschia, Nitzschia, and Cylindrotheca; 2 of genus Berkeleya), as well as 7 species of euglenophytes
(5 of genus Trachelomonas; 2 of genus Strombomonas). Some of them are widespread in the microphy-
tobenthos of the Sea of Azov and the Black Sea. Of all the types of algae found in the mud volcano,
7 species are common for the Black Sea, while 9 species, including 3 species of euglenophytes, are common
for the Sea of Azov.

Three species considered to be potentially toxic were identified: diatom P. prolongatoides, as well as dino-
phytes Pr. lima and A. tamiyavanichii. The last species is marine, boreal-tropical, and new to Crimean flora.
By characteristics of halobility, species found in the mud volcano belong to freshwater complex (53 %),
with a significant share of marine (27 %) and brackish-water (20 %) species. Taking into account phyto-
geographic features, it can be concluded that boreal species make up 33 %, boreal-tropical species — 47 %,
and cosmopolite — 20 %.

The work was carried out within the framework of government research assignment of IBSS RAS “Investiga-
tion of the mechanisms of controlling production processes in biotechnological complexes with the aim of developing
the scientific foundations for the production of biologically active substances and technical products of marine genesis”

(no. AAAA-A18-118021350003-6).
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I'psi3eBBIe ByJIKaHBI — OJIHO M3 YHUKAJIBHBIX SIBJIEHUI NpUpobl. OHU IIMPOKO paclipOCTPaHEHHI [TO BCEMY
mupy. ['psi3eBble ByJIKaHbI BCTPEYAIOTCS ¥ HA TeppuToprd KpbiMa, B ToM urclie Ha Byjiranakckom coroy-
HOM T10jIe — KPYITHEHIEM CKOIIEHHH IENCTBYIONIMX BYJIKAHOB Ha TOMyocTpoBe (45°25729.04” c. 1.,
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36°27°51.64” B. 1.). UsyueHne OMHOKJIETOUHBIX BOJOPOCIIEH IPSA3EBHIX BYJIKAHOB B KpbIMy, Kak u B ApY-
rux pernoHax Poccuu, 1o HacTosimero BpeMeHy He mpoBoavi. Heo6xoanMocTh 1 aKTyaJIbHOCTh HCCIIe-
JOBaHWI MPOAUKTOBAHA OTCYTCTBUEM CBEJICHUI O BUJIOBOM COCTABE MUKPOBOJIOPOCIIEH TPS3EBHIX BYJI-
kaHOB. [Tpo6st codpanst O. 0. Epémuneivm 03.08.2012 u 13.04.2013 B BepxHEM 2—3-CaHTUMETPOBOM
CJIO€ CYCIIEH3UM BMECTE C IIPUMIOBEPXHOCTHOW BOJIOM, BBITEKAIOIIEH U3 Hero. Jlnana3zoH COJIEHOCTH U TeM-
mepaTyphl BOABI cocTapsn 27-32 v m +28...+31 °C. BuoBoii cocTaB MHKPOBOIOpOCHeii ompese-
JISA B BOJAHBIX TIpenapaTax B MPYKU3HEHHOM COCTOSIHUM BOJIOPOCHIEH C MOMOIIBIO CBETOBOTO MUK-
pockoma Axioskop 40 (Carl Zeiss) ipu yBemmuennu 10x40, ucronp3ys MporpaMMHOe oOecTieueHre
AxioVision Rel. 4.6. O6HapyxeHo 16 BuIOB, MPUHAIIESKAIIMX K BBICIIAM TAKCOHOMUYECKUM TPYII-
nam: Cyanobacteria (1 Bum), Dinophyta (2), Bacillariophyta (6) u Euglenophyta (7). Y3 Hux numnano6ax-
tepuss Chamaecalyx swirenkoi (Schirshov) Komdrek et Anagnostidis, 1986 HaiineHa Hamu B aBrycre
2012 r. B mpo6ax oTMe4eHbl TIEHHATHBIE IUATOMOBbBIE BOJIOPOCIH — KaK OJWUHOYHO XUBYLIME (POIOB
Cylindrotheca (Ehrenberg) Reimann & J. C. Lewin, Lyrella Karajeva u Nitzschia Hassall), Tak u xo-
JoHuanbHbie (poaoB Berkeleya Greville u Pseudo-nitzschia H. Peragallo). CojloHOBaTOBOHBIN, OEHTOC-
HBbIH, OopeasibHO-TpornuecKuil Bu Nitzschia thermaloides Hustedt BriepBbie OTMEUeH /151 aibrodIopst
Kprima, Y€pHoro u AzoBckoro mopeil. Tak:ke oOHapyXeHbl IBIJIEHOBbIE BOAOPOCIH — 5 BHUIOB poja
Trachelomonas Ehrenberg u 2 Buna Strombomonas Deflandre. I3 Bcex BUOOB, HAWOEHHBIX B 9KOTOIIE
IPSI3€BOrO BYJIKaHA, 7 ABJSIOTCS oOmmMu ¢ YEpHBIM MOpeM, a 9, BKiiouasi 3 BUa SBIJIEHOBBIX BOJOPOC-
neit, — ¢ AzoBckuM. [TokazaHo, 4TO MO XapakTepy raJOOHOCTH B IPSI3EBBIX BYJKaHAX MPeo0IaaioT BUB,
TUTIMYHBIE TSI IPECHOBOHOTO KoMIUTekca (53 %), pu CyIiecTBEHHOU oJie MOpCKUX (27 %) 1 CONOHO-
BaToBOIHBIX BUIOB (20 %). 13 hutoreorpadpuveckux 371eMeHTOB (DJIopbl O0peasibHbIE BUIbI COCTABIISIOT
33 %, 6opeansHO-Tponueckne — 47 %, kocmoroiauTsl — 20 %. OTMedeHo TpY BUA MOTEHITUATIBHO
TOKCHYHBIX BoJopociell — nuatomest Pseudo-nitzschia prolongatoides (Hasle) Hasle, 1993 u gunocduTo-
Bble Prorocentrum lima (Ehrenberg) Dodge, 1975 u Alexandrium tamiyavanichii Balech, 1994. Ilocnen-
HUIA BUJI SIBJISIETCS. MOPCKUM, OOPEaIbHO-TPOITMUECKMM M HOBBIM 151 anbrogopst Kpeiva u Y€pHoro mo-
psi. B cratbe Takxe mpeacTaBieHbl COOCTBEHHBIE U JINTEPATYPHBIE TaHHbBIE 10 MOP(OJIOTUH, SKOJIOTHH,
¢uroreorpacuy BUJOB U UX OOIIEMY PACIIPOCTPAHEHHIO B Pa3HBIX BOJOEMax mupa. Hekotopbie BUIBI
MUKPOBOJIOPOCIIEH OTHOCATCS K UHJMKATOpaM CaripoOHOCTH; OHU CIIOCOOHBI YYACTBOBATh B OUHINCHUU
BOJI OT U30BITKA PACTBOPEHHBIX OPraHUIECKUX BellecTB. [IpuBeneHbl (pOTOCHUMKY TPSI3EBHIX BYJIKAHOB
1 MUKPO(GOTOCHUMKH HEKOTOPBIX BUJIOB.

KiioueBble cjI0Ba: MUKPOBOAOPOCIH, 3BIVIEHOBbIE, OUATOMOBBIE, TUHO(UTOBBIE, IPSA3EBOH BYJIKaH,
KpeiMckuii notyocTpoB
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