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Abstract. In this article have been investigated the taxonomic structure of the phytoplankton communities developing in the Black Sea area in front of the Cape
Galata. For the period 2008 - 2016, relatively high species diversity was found (161 species). Throughout the most of the year dominated class Dinophyceae
(up to 54.17%). The number of phytoplankton species decreased with distance from the shore, but the percentage participation of the group of peridineas and
diatoms in the general taxonomic composition grew. Only in class Prymnesiophyceae increased biodiversity was registered in the high seas.
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Introduction

For Black Sea water in front of cape Galata multiannual
monitoring data of phytoplankton taxonomic structure is available,
starting from 1954. This feature is important in tracking current
changes occurring in the Black Sea ecosystem (Petrova and
Gerdzhikov, 2012). The analyzed water area is considered to be
sufficiently representative for ecological assessments of the
Bulgarian marine water areas (Moncheva and Slabakova, 2013).

The first ecological studies on phytoplankton in front of cape
Galata have been published by Petrova (1963, 1964, 1965, 1966)
and Petrova-Karadjova (1973). They include the seasonal
composition of the dominant phytoplankton complexes in the area.

A full floristic list of the marine phytoplankton in front of the
Bulgarian Black Sea coast (including the water area in front of cape
Galata) was published in 1998, where 255 species, 10 varieties and
forms from 97 families belonging to 8 phyla (Petrova-Karadjova and
Moncheva, 1998) were reported. In 2005, 302 species, varieties and
forms of phytoplankton were reported in the Bulgarian marine areas,
among them Dinophyceae prevailing with 41.7%, followed by
Bacillariophycea with 36.4% (Temniskova et al., 2005). In 2010, the
presence of 600 phytoplankton species in the Bulgarian marine area
was established (Moncheva, 2010). During the period 2006-2011,
development of 319 species from 10 classes (Moncheva et al.,
2013) was found during sampling at cape Galata with designated
assessmentareas (coastal zone, shelf and open sea).

The aim of the present study was to establish the peculiarities of
the phytoplankton taxonomic composition in Black Sea marine water
areain front of cape Galata. The study is a contribution to the modern
biodiversity assessment using BQE (Biological Quality Element) -
phytoplankton for selected stations from the national monitoring
scheme.

Material and methods

The study was carried out within the period 2008 — 2016, during
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the months of March to December, by transect Galata (Black Sea,
BS) (up to 20 nautical miles off shore). The scientific expeditions
were conducted on board the research vessel Prof. Al. Valkanov and
others vessels. Phytoplankton samples (157) were collected from 4
stations as follow:

e Galata 1 nautical mile (nm), (G-1): 43.16795; 27.96866;

e Galata3nm(G-3):43.16124;28.01305;

e Galata10nm (G-10):43.13769;28.16914;

e Galata20nm(G-20):43.10367; 28.3919;

at standard horizons (0, 10, 25, 50m) and one meter above the
bottom by bathometers type Niskin-5L (Figure 1).

The samples were fixed onboard the ship in 2% formalin
solution and concentrated by the sedimentary method (Morozova-
Vodyanitskaya, 1954). The qualitative and quantitative analyses of
the samples were performed with a light microscope Nikon E400 and
OlympusBX41 in counting cells Sedgewick Rafter- 1 mland Palmer-
Maloney - 0.05 ml, using standard methods (Moncheva and Parr,
2010).

Figure 1. Map of sampling station locations



When specifying the names of phyla and classes of
phytoplankton species and taxa, besides the traditional identifiers
for the Black Sea and the World Ocean (Nordisches Plankton, 1908;
Lebour, 1925; Rabenhorsts, 1930; Schiller, 1931-1937; Zhuze etal.,
1949ab; Kiselev, 1950; Zabelina et al., 1950; Proshkina-Lavrenko,
1955, 1959, 1963; Vodenicharov et al., 1971; Glezer et al., 1974)
electronic sources of taxonomic information were also used,
WoRMS (2016).

The taxonomic classification of phyla and classes was made
according Temniskova and Stoyneva (2011) and WoRMS (2016).

Results and discussion

A total of 161 species and forms of phytoplankton microalgae
from 84 genera, 62 families, 14 classes and 7 phyla were identified in
the marine water area in front of cape Galata during the period 2008-
2016 (Table 1-4, Figure 4).

The highest number of species (70 pcs, 43.48%) exhibited
class Dinophyceae (with 26 genera: Akashiwo, Alexandrium,
Amphidinium, Cochlodinium, Dinophysis, Diplopsalis, Durinskia,
Glenodinium, Gonyaulax, Gymnodinium, Gyrodinium,

Table 1. Taxonomic structure of phytoplankton in the transect Galata 1+20 miles, 2008-2016

Number taxa
Divisions Class Order Family Genus Species
Chlorophyta 4 7 9 12 13
Cryptophyta 1 3 4 5
Cyanoprokaryota 1 3 4 5 5
Euglenophyta 1 2 3 4 7
Haptophyta 1 4 5 5 6
Ochrophyta 4 18 23 27 54
Pyrophyta 2 9 14 27 71
Total 14 46 62 84 161

Heterocapsa, Lessardia, Lingulodinium, Minuscula, Neoceratium,
Oblea, Oxyrrhis, Peridinium, Polykrikos, Pronoctiluca,
Prorocentrum, Protoceratium, Protoperidinium, Scrippsiella,
Woloszynskia).

In the taxonomic group Dinoflagellata incertae sedis (by
WoRMS, 2016) the species Hermesinum adriaticum O. Zacharias,
1906 was registered, with sizes ranging between 25+45uminlength
and 10 + 25umwidth (0.62%) (Figure 2).

The second class, dominant in the number of phytoplankton
species was Bacillariophyceae (50 species, 31.06%) distributed in
23 genera (Achnanthes, Amphora, Cerataulina, Chaetoceros,
Cocconeis, Coscinodiscus, Cyclotella, Dactyliosolen, Diatoma,
Ditylum, Halamphora, Leptocylindrus, Navicula, Nitzschia, Paralia,
Pleurosigma, Proboscia, Pseudo-nitzschia, Pseudosolenia,
Skeletonema, Synedra, Thalassionema, Thalassiosira).

In the other classes of microalgae (the group of “other”) with the

Figure 2. Microphotography of the species Hermesinum
adriaticum from the Bulgarian marine waters

highest share was the class Chlorophyceae (8 species, 4.97%, in 6
genera) with genera Chlamydomonas, Golenkinia, Monoraphidium,
Platymonas, Scenedesmus and Treubaria. To the group
Chlorophyta incertae sedis (0.62%) belongs one of the most
common in our marine water Poropila dubia Schiller, 1925, with
sizes ranging between 15+45um (Figure 3).

In class Euglenophyceae were registered a total of 7 species
(4.35%) distributed in 4 genera (Euglena, Eutreptia, Eutreptiella,
Phacus). Class Prasinophyceae developed with 2 species (1.24%)
and genera Pachysphaera and Pyramimonas. In class
Trebouxiophyceae were registerd 2 species (1.24%) of genera
Oocystis and Trochiscia.

The rare Dinobryon balticum (Schiitt) Lemmermann, 1900

Figure 3. Microphotography of the phytoplankton species
Poropila dubia from Bulgarian aquatories of Black Sea
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(0.62%) from class Chrysophyceae was found. Class
Dictyochophyceae with 2 species (1.24%): Apedinella radians
(Lohmann) Campbell, 1973 (syn. A.spinifera) and Distephanus
speculum (Ehrenberg) Haeckel, 1887. Class Prymnesiophyceae
with 6 species, 3.73% and 5 genera: Acanthoica, Coccolithus,
Emiliania, Phaeocystis, Syracosphaera. Class Cryptophyceae with
5 species, 3.11% and 4 genera: Chroomonas, Cryptomonas,
Leucocryptos and Rhodomonas, as well as several representatives
of the small flagellates group - unidentified in genus and species by a
light microscope cryptophytes.

Compared to the waters of Varna and Burgas bays (Klisarova et
al., 2015a, 2015b), along transect Galata, class Cyanophyceae was
presented with a few species (5 species, 3.11%) and 4 genera
Merismopedia, Oscillatoria, Phormidium, Spirulina. The reason is
the weaker influence of coastal freshwater which enriches marine
water with representatives of blue-green algae.

Class Craspedophyceae (0.62%) was presented with one
species — the relatively common but in low concentrations Bicosta
spinifera Leadbeater, 1978) (Christensen, 1966; Hibberd, 1975)
(Figure 4).
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Figure 4. Percentage distribution of phytoplankton species by classes, transect Galata (2008-2016)

The group of diatoms and peridineas prevailed with 75.16% in
the taxonomic composition of phytoplankton, while the group of
"other" (all other microalgae) developed with 24.84% - a ratio close
to "normal” for the marine environment.

The highest phytoplankton diversity was observed in spring and

autumn with a peak in May (87 species), and in the second half of the
year the maximum was in September (84) (Figure 5).

During the cold period from December to April, the species
diversity was low (Figure 5). A decrease in the number of vegetative
phytoplankton species is usually recorded in the winter (Petrova and
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Figure 5. Dynamics of species diversity by months (polynomial trendline, order 6),

transect Galata (2008-2016)
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Gerdzhikov, 2015). In the waters of Varna Bay, adjacent to Galata
transect, in July and August was observed summer minimum in
phytoplankton biodiversity, while the annual maximums were in
June and September (Klisarova etal., 2015a).

In front of cape Galata such phenomenon was not registered. In
summer, the smallest number of species was observed in August,
and peaks in biodiversity were established in May, July, September
and November (Figure 5).

Most likely, this difference between the two water areasis due to
hydrographic peculiarities, influence of temperature regimes
(Dineva, 2009, 2013). As a more open water area, the waters in front
of cape Galata are subjected to intense impact of wind waves and
currents causing disturbances in the successions of phytoplankton
communities. In the pelagial, the most well-known disturbances are
related to hydraulic or hydrographic impacts on the water column or

to the periodicity of the supply of biogens (Sommer et al., 1993;
Sommer, 1995) where the disturbance appeared as a response from
the community to the external influence (Reynolds, 2006).
Disturbance is a situation where short-term environmental changes
lead to significant changes in the initial structure of the community
that could not be recovered in a short term. The impact of
disturbances on biodiversity is related to the intensity and especially
to the frequency of the upcoming events (Polishchuk, 1999).

The seasonal dynamics of phytoplankton classes in the
taxonomic structure is influenced by the temperature - in the warm
months of the year (from April to August) class Dinophyceae was the
most numerous one. Unlike Varna Bay (Klisarova et al., 2015a), in
the waters in front of Galata, a maximum in the participation of the
peridineas was also observed in November. The diatoms dominated
onlyin October and December (Figure 6).
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Figure 6. Monthly dynamics of the taxonomic structure of phytoplankton (by classes),

transect Galata (2008-2016)

Table 2. Taxonomic structure of phytoplankton (number of spec
2016

ies by classes) at the stations along Galata transect, 2008-

Class / Station Galata 1 nm Galata 3 nm

Galata 10 nm Galata 20 nm

62
43

48
33

Dinophyceae
Bacillariophyceae
Chrysophyceae
Cryptophyceae
Chlorophyceae
Chlorophyta i.s.
Craspedophyceae
Cyanophyceae
Dictyochophyceae
Dinoflagellata i.s.
Euglenophyceae
Prasinophyceae
Prymnesiophyceae
Trebouxiophyceae
Total number of species
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139 107
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1
4
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1
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Figure 7. Dynamics of the percentage share of the main phytoplankton groups in the
taxonomic composition along transect Galata, 2008-2016 (for comparison of the data

with earlier studies (Nesterova et al.,

2008), the percentages of Dinoflagellata incertae

sedis are added to the group of Dinophyceae)

By moving away from the coast, the number of registered
phytoplankton species decreased (Table 2) as the percentage share
of the group Dinophyceae and Bacillariophyceae increased (Figure
7). Unlike the established trend in most classes for reduction of
species composition in the open seas, Prymnesiophyceae had a
reverse trend of increasing the number of species towards the high
seas. The maximum was at Galata in the 10-mile zone, intensely
influenced by the impact of the Danube transformed waters. Only 10
miles off the coast were registered: Acanthoica acanthos Schiller,
1925, Amphora inflexa (Bréb.ex Kiitzing) Smith, 1873, Dinobryon
balticum, Leptocylindrus danicus Cleve, 1889, Treubaria schmidlei
(Schr.) Fott and Kov., 1975. Other phytoplankton species preferring
offshore waters were: Amphidinium lacustre Stein, 1883 and

Phacus longicauda (Ehr.) Du;j.,
station, 20 miles off the coast.

With decreasing the intensity of light in depth, the number of
phytoplankton species was also decreasing (Table 3). Only in depths
of 10 m to the bottom were registered: Dinophysis acuminata Cl. and
Lachm., 1859, Gonyaulax orientalis Lind., 1924, Paralia sulcata
(Ehr.) Cleve, 1873, Alexandrium monilatum (Howell) Balech, 1995,
Chaetoceros danicus Cleve, 1889, Chaetoceros holsaticus Schitt,
1895, Diatoma tenuis Agardh, 1812, Protoperidinium bulla (Meun.)
Balech, 1974, Phacus longicauda, Phaeocystis pouchetii (Har.)
Lagerh., 1896, Thalassiosira nana Lohm., 1908 and Treubaria
schmidlei.

1841, observed only at Galata

Table 3. Taxonomic structure of phytoplankton (number of species by classes) by vertically, transect Galata, 2008-2016

Class/Depth Om 10m under 10 m
Dinophyceae 64 50 38
Bacillariophyceae 43 33 30
Chrysophyceae 1

Cryptophyceae 5 4 4
Chlorophyceae 7 3 2
Chlorophyta incertae sedis 1 1 1
Craspedophyceae 1 1 1
Cyanophyceae 5 2 2
Dictyochophyceae 1 2 2
Dinoflagellata incertae sedis 1

Euglenophyceae 6 5 3
Prasinophyceae 2 1 2
Prymnesiophyceae 5 5 4
Trebouxiophyceae 2 2 1
Total number of species 144 109 90
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Table 4. List of phytoplankton species registered by transect Galata (2008-2016) (Legend: Dinophyceae - D.;
Bacillariophyceae - B.; Chrysophyceae - Chr.; Cryptophyceae — Cry.; Chlorophyceae - Chl.; Chlorophyta incertae sedis -
Chl.i.s.; Craspedophyceae - Cra.; Cyanophyceae - Cy.; Dictyochophyceae — Di.; Dinoflagellata incertae sedis — Din.i.s.;
Euglenophyceae - E.; Prasinophyceae - P.; Prymnesiophyceae — Pry.; Trebouxiophyceae — Tr.)

Ne Class Species

1 D Akashiwo sanguinea (K.Hirasaka) G.Hansen & @.Moestrup, 2000 (Syn. Gymnodinium splendens Lebour, 1925;
Gymnodinium sanguineum Hirasaka, 1922)

2 D Alexandrium monilatum (J.F.Howell,1953) Balech, 1995

3 D Amphidinium crassum Lohmann, 1908

4 D Amphidinium lacustre Stein, 1883 (Accepted in WoRMS as Prosoaulax lacustris (Stein) Calado & Moestrup, 2005)

5 D Amphidinium sp. Claperéde & Lachmann, 1859

6 D. Cochlodinium adriaticum Schiller, 1933 (Syn. Gyrodinium adriaticum Schiller, 1928)

7 D Cochlodinium sp. Schutt, 1896

8 D Dinophysis acuminata Claparéde & Lachmann, 1859

9 D Dinophysis acuta Ehrenberg, 1841

10 D. Dinophysis caudata Saville-Kent, 1881

1 D Dinophysis rotundata Claparede & Lachmann, 1859 (accepted as Phalacroma rotundatum Kofoid and Michener, 1911)

12 D. Dinophysis sacculus Stein, 1883

13 D. Diplopsalis lenticula Bergh 1882 (Syn. Glenodinium lenticula Pouchet 1883; Peridiniopsis lenticula (Bergh) Starmach)

14 D. Durinskia agilis (Kofoid & Swezy) Saburova, Chomérat & Hoppenrath, 2012 (Syn. Gymnodinium agile Kofoid & Swezy, 1921)

15 D. Glenodinium paululum Lindemann, 1928

16 D. Glenodinium sp. Ehrenberg, 1836

17 D. Gonyaulax minima Matzenauer, 1933

18 D. Gonyaulax orientalis Lindemann, 1924

19 D. Gonyaulax scrippsae Kofoid, 1911

20 D. Gonyaulax sp. Diesing, 1866

21 D. Gonyaulax spinifera (Claparéde & Lachmann, 1859) Diesing, 1866

22 D. Gonyaulax turbynei Murray & Whitting, 1899

23 D. Gymnodinium agiliforme Schiller, 1928

24 D. Gymnodinium catenatum L.W.Graham, 1943

25 D. Gymnodinium elongatum Hope, 1954

26 D. Gymnodinium flavum Kofoid & Swezy, 1921

27 D. Gymnodinium grammaticum (Pouchet) Kofoid & Swezy, 1921

28 D. Gymnodinium lacustre Schiller, 1933

29 D. Gymnodinium najadeum Schiller, 1928

30 D. Gymnodinium neapolitanum Schiller, 1928

31 D Gymnodinium rhomboides Schutt, 1895

32 D Gymnodinium simplex (Lohmann) Kofoid & Swezy, 1921

33 D Gymnodinium sp. Stein, 1878

34 D. Gymnodinium variabile Herdman, 1924

35 D. Gymnodinium wulffii Schiller, 1933

36 D. Gyrodinium lachryma (Meunier, 1910) Kofoid et Swezy, 1921

37 D. Gyrodinium sp. Kofoid & Swezy, 1921

38 D. Gyrodinium spirale (Bergh, 1881) Kofoid & Swezy, 1921

39 D. Heterocapsa triquetra (Ehrenberg, 1840) Stein, 1883

40 D. Lessardia elongata Saldarriaga et F.J.R.Taylor, 2003

41 D. Lingulodinium polyedrum (F. Stein) J.D. Dodge, 1989 (Syn. Gonyaulax polyedra F. Stein, 1883)

42 D. Minuscula bipes (Paulsen) Lebour, 1925

43 D. Neoceratium furca (Ehrenberg) F.Gomez, D.Moreira & P.Lopez-Garcia, 2009 (accepted in WoRMS as Tripos furca
(Ehrenberg) F.Gomez, 2013; Ceratium furca (Ehrenberg) Claparéde & Lachmann, 1859)

44 D. Neoceratium fusus (Ehrenberg) F.Gomez, D.Moreira & P.Lopez-Garcia, 2009 (accepted in WoRMS as Tripos fusus
(Ehrenberg) F.Gomez, 2013; syn. Ceratium fusus (Ehrenberg, 1834) Dujardin, 1841)

45 D. Neoceratium tripos (O.F.Miller) F.Gomez, D.Moreira & P.Lopez-Garcia (accepted in WoRMS as Tripos muelleri Bory de
Saint-Vincent, 1824; syn. Ceratium tripos (O.F.Mller) Nitzsch, 1817)

46 D. Oblea rotunda (Lebour) Balech ex Sournia, 1973

47 D. Oxyrrhis marina Dujardin, 1841

48 D. Peridinium breve (O.W.Paulsen) O.W.Paulsen 1907

49 D. Peridinium pusillum (Pénard, 1891) Lemmermann, 1901 (Syn. accepted in WoRMS as Parvodinium pusillum (Penard)
S.Carty, 2008 )

50 D. Peridinium sp. Ehrenberg, 1832

51 D. Polykrikos schwarzii Butschli, 1873
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Pronoctiluca pelagica Fabre-Domergue, 1889

Prorocentrum compressum (Bailey, 1850) Abé ex Dodge, 1975

Prorocentrum cordatum (Ostenfeld, 1901) Dodge, 1975

Prorocentrum lima (Ehrenberg) F.Stein, 1878 (defined by us as Exuviaella caspica Kisselew, 1940)
Prorocentrum micans Ehrenberg, 1833

Prorocentrum scutellum Schréder, 1900

Protoceratium reticulatum (Claparede & Lachmann, 1859) Biitschli, 1885

Protoperidinium brevipes (Paulsen, 1908) Balech, 1974

Protoperidinium bulla (Meunier, 1910) Balech, 1974

Protoperidinium conicum (Gran) Balech, 1974 (Syn. Peridinium conicum (Gran) Ostenfeld & Schmidt, 1902)
Protoperidinium crassipes (Kofoid, 1907) Balech, 1974

Protoperidinium divergens (Ehrenberg, 1840) Balech, 1974

Protoperidinium granii (Ostenfield, 1906) Balech, 1974

Protoperidinium monovelum (Abé, 1936) Balech, 1974

Protoperidinium pellucidum Bergh, 1882

Protoperidinium steinii (Jargensen, 1899) Balech, 1974

Protoperidinium thulesense (Balech, 1958) Balech, 1974 (Syn. Peridinium conicum f. islandica Braarud 1935)
Scrippsiella trochoidea (Stein, 1883) Balech ex Loeblich Ill, 1965

Woloszynskia pascheri (Suchlandt) von Stosch, 1973 (Syn. Gym. veris Lindemann, 1925; Gymnodinium hiemale
Woloszynska, 1917)

Achnanthes longipes CAPEAgardh, 1824

Amphora inflexa (Brébisson ex Kitzing) H.L. Smith, 1873

Amphora sp. Ehrenberg ex Kitzing, 1844

Cerataulina pelagica (Cleve) Hendey, 1937 (syn. CAPE bergonii H.Perag.)

Chaetoceros affinis Lauder, 1864

Chaetoceros compressus Lauder, 1864

Chaetoceros curvisetus P.T. Cleve, 1889

Chaetoceros danicus Cleve, 1889

Chaetoceros holsaticus F.Schitt, 1895

Chaetoceros insignis Prosckina-Lavrenko, 1955

Chaetoceros lauderi Ralfs, 1864

Chaetoceros muelleri Lemmermann, 1898

Chaetoceros peruvianus Brightwell, 1856

Chaetoceros scabrosus Prosckina-Lavrenko

Chaetoceros septentrionalis Oestrup, 1895

Chaetoceros similis Cleve, 1896

Chaetoceros simplex Ostenfeld, 1901

Chaetoceros socialis H.S.Lauder, 1864

Chaetoceros sp. Ehrenberg, 1844

Cocconeis scutellum Ehrenberg, 1838

Coscinodiscus granii Gough, 1905

Coscinodiscus sp. Ehrenberg, 1839

Cyclotella caspia Grunow, 1878

Cyclotella meneghiniana Kitzing, 1844

Dactyliosolen fragilissimus (Bergon) Hasle in Hasle & Syvertsen, 1996 (syn. Rhizosolenia fragilissima Bergon, 1903)
Diatoma tenuis CAPEA. Agardh, 1812 (Syn. Diatoma elongatum (Lyngb.) Ag., 1824)

Ditylum brightwellii (T.West) Grunow, 1885

Halamphora coffeaeformis (Agardh) Levkov, 2009 (Syn. Amphora coffeaeformis (CAPEAgardh) Kiitzing, 1844)
Leptocylindrus danicus P.T. Cleve, 1889

Leptocylindrus minimus Gran, 1915

Navicula sp. Bory de Saint-Vincent, 1822

Nitzschia closterium (Ehrenberg) W. Smith, 1853 (accepted in WoRMS as Cylindrotheca closterium (Ehrenberg) Reimann &
J.CAPELewin, 1964)

Nitzschia sp. Hassall, 1845

Nitzschia tenuirostris Mer., 1902

Paralia sulcata (Ehrenberg) P.T. Cleve, 1873 ( Syn. Melosira sulcata (Ehrenberg) Kiitzing, 1844)
Pleurosigma elongatum W. Smith, 1852

Proboscia alata (Brightwell) Sundstrom, 1986 (syn. Rhizosolenia alata Brightwell, 1858)

Pseudo-nitzschia delicatissima (P.T. Cleve, 1897) Heiden, 1928 (syn. Nitzschia delicatissima Cleve, 1897)
Pseudo-nitzschia seriata (P.T. Cleve, 1883) H. Peragallo in H. & M. Peragallo, 1900 (syn. Nitzschia seriata P.T. Cleve, 1883)
Pseudosolenia calcar-avis (Schultze, 1858) Sundstrom, 1986 (syn. Rhizosolenia calcar-avis Schultze, 1858)
Skeletonema costatum (Greville) Cleve, 1873



12 B Skeletonema subsalsum (Cleve-Euler) Bethge, 1928

13 B. Synedra sp. Ehrenberg, 1830

114 B. Thalassionema nitzschioides (Grunow) Mereschkowsky, 1902

15 B Thalassiosira anguste-lineata (A.Schmidt) G.Fryxell & Hasle, 1977

16 B Thalassiosira antiqua (Grunow) Cleve var. septata Pr.-Lavr., 1955 (syn. Accepted in AlgaeBase as Thalassiosira oestrupii
(Ostenfeld) Hasle 1972)

17 B. Thalassiosira decipiens (Grunow) E.G.Jgrgensen, 1905

18 B. Thalassiosira nana Lohmann, 1908

19 B. Thalassiosira parva Proshkina-Lavrenko, 1955

120 B. Thalassiosira rotula Meunier, 1910

121 Chr.  Dinobryon balticum (Schutt) Lemmermann, 1900 (Syn. Dinobryon pellucidum Levander, 1894)

122 Cry.  Chroomonas sp. Hansgirg, 1885

123 Cry.  Cryptomonas sp. Ehrenberg, 1831

124 Cry.  Leucocryptos marina (Braarud) Butcher, 1967 (syn. Bodo marina Braarud, 1935; Chilomonas marina (Braarud, 1935)
Halldal, 1953)

125 Cry.  Rhodomonas sp. Karsten, 1898

126 Cry.  small Flagellates

127 Chl.  Chlamydomonas sp. Ehrenberg, 1833

128 Chl.  Chlorophyceae sp. Wille, 1884

129 Chl.  Golenkinia radiata Chodat, 1894

130 Chl.  Monoraphidium arcuatum (Korshikov) Hindak, 1970 (Syn. Ankistrodesmus arcuatus Korshikov)

131 Chl.  Monoraphidium convolutum (Corda) Komarkova-Legnerova, 1969 (Syn. Ankistrodesmus convolutus Corda, 1838)

132 Chl.  Platymonas sp. G.S.West, 1916 (in WoRMS accepted as Tetraselmis sp. F.Stein, 1878)

133 Chl.  Scenedesmus quadricauda (Turpin) Brébisson in Brébisson & Godey 1835 (Syn. accepted in Algaebase is
Desmodesmus quadricaudatus (Turpin) Hegewald)

134 Chl.  Treubaria schmidlei (Schroder) Fott & Kovécik, 1975 (Syn. Treubaria varia Tiffany & Ahlstrom, 1931)

135 Chl.i.s. Poropila dubia Schiller, 1925

136 Cra. Bicosta spinifera (Throndsen) Leadbeater, 1978 (Salpingoeca spinifera Throndsen, 1970)

137 Cy.  Cyanophyceae sp. Schaffner, 1909

138 Cy.  Merismopedia sp. Meyen, 1839

139 Cy. Oscillatoria sp. Vaucher ex Gomont, 1892

140 Cy.  Phormidium bulgaricum (Koméarek) Anagnostidis & Komarek 1988 (Syn. Oscillatoria bulgarica Komarek, 1956)

141 Cy.  Spirulina sp. Turpin ex Gomont, 1892

142 Di.  Apedinella radians (Lohmann) Campbell, 1973 (Syn. Apedinella spinifera (Throndsen) Throndsen, 1971)

143 Di. Distephanus speculum (Ehrenberg) Haeckel, 1887

144 Din.i.s. Hermesinum adriaticum O.Zacharias, 1906

145 E. Euglena viridis (O.F.Muller) Ehrenberg, 1832
146 E Eutreptia lanowii Steuer, 1904
147 E Eutreptia sp. Perty, 1852
148 E. Eutreptia viridis Perty, 1852
149 E. Eutreptiella sp. A.da Cunha, 1914
150 E Phacus longicauda (Ehrenberg) Dujardin, 1841
151 E Phacus sp. Dujardin, 1841
152 P. Pachysphaera sp. Ostenfeld, 1899
153 P. Pyramimonas sp. Schmarda, 1849
154 Pry.  Acanthoica acanthos Schiller, 1925 (Syn. Accepted in WoRMS is Anacanthoica acanthos (Schiller) Deflandre, 1952)
155 Pry.  Acanthoica quattrospina Lohmann, 1903
156 Pry.  Coccolithus sp. E.H.L.Schwarz, 1894
157 Pry.  Emiliania huxleyi (Lohmann) Hay & Mohler, 1967
158 Pry.  Phaeocystis pouchetii (M.P. Hariot, 1892) G. Lagerheim, 1896
159 Pry.  Syracosphaera sp. Lohmann, 1902
160 Tr. Oocystis sp. Nageli ex A.Braun, 1855
161 Tr. Trochiscia multispinosa (Mébius) Lemmermann
Conclusion participated with a higher share in taxonomy from September to

In Black Sea marine area, along transect Galata (1-20 nautical
miles, 2008-2016) was established high species diversity: 161
species, 84 genera, 62 families, 14 classes and 7 phyla. For most of
the year of investigation the taxonomic composition was dominated
by class Dinophyceae (25.93-54.17%) with most species in the
period from April to August. Class Bacillariophyceae (22.06-43.33%)

March. The diatoms dominated only in October and December.
While the total number of phytoplankton species decreased with
distance from shore, the percentage of peridineas and diatoms in
phytoplankton total taxonomic composition grew. Increased
biodiversity was observed only in class Prymnesiophyceae in the
open sea.
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Animal welfare

Studies performed on experimental
animals should be carried out according to
internationally recognized guidelines for
animal welfare. That should be clearly
described in the respective section
“Material and methods”.
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