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Abstract: A comprehensive study and preservation of
the plant world is one of the main challenges facing bo-
tanists. Cyanoprokaryota (Cyanophyta, Cyanobacteria)
also known as blue-green algae is the oldest group of
prokaryote organisms involved in photosynthesis ha-
ving a great impact on the global ecosystem. Three bil-
lion years ago their photosynthesis caused the “oxygen
revolution” changing both the Earth atmosphere and
its biota. This group consists of heterogeneous pool of
photosynthetic prokaryotes and covers 2000 species be-
longing to several hundred genera represented by uni-
cellular, colonial, filamentous or branched-filamentous
forms. Cyanoprokaryota is widely distributed in aquatic
to terrestrial habitats, in extreme environments such as
hot springs, hypersaline ecosystems, deserts and polar
regions. The Caspian Sea is a unique, reservoir with
brackish water isolated from the world ocean, extended
along meridian and located in the junction of Europe
and Asia. The shores of Azerbaijan, in the length of
955 km, are washed by the waters of the Middle and
South Caspian. The salinity of the water ranges between
12-13.4%, with the exception of the estuarine area of
the Kura River, where the waters of the South Caspian
periodically subjects to desalination. Blue-green algae
(Cyanoprokaryota) are an integral component of the
aquatic ecosystems of Caspian and their role is diverse.
So blue-green algae play an important role in the sedi-
mentation of the Caspian, forming an oil-like compound
sapropel, which, it is not unlikely that is a precursor of
oil in the Caspian Sea. Therefore, like its other compo-
nents, blue-green algae need careful study and protec-
tion. Provided data are based on the results of long-term
study of species diversity of Cyanoprokaryota in the
Caspian Sea (including the Azerbaijani sector) from the
70s of the last century to the present. As a result, informa-
tion was expanded on the species diversity, ecology and
distribution of blue-green algae in the Azerbaijani sec-
tor of the Caspian Sea. The paper presents generalized
literature and original data on taxonomic structure and
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species diversity of Cyanoprokaryota Azerbaijani sector
of the Caspian Sea. In total, 93 species of cyanophytes
belonging to class Cyanophyceae, three subclasses, five
orders, 20 families and 44 genera are known for the
studied area. Orders Synechococcales (7 families, 15
genera and 27 species) and Oscillatoriales (3 families,
13 genera and 35 species) lead in taxonomic and species
diversity; together they incorporate 66.7% of the species
revealed. Leading families are Oscillatoriaceae (21.8%)
and Microcoleaceae (12.9%). Genera Phormidium
Kiitzing ex Gomont (9 species), Oscillatoria Vaucher
ex Gomont and Chroococcus Négeli (6 species each),
Leptolyngbya Anagnostidis & Komarek, Lyngbya C.
Agardh ex Gomont, Merismopedia Meyen (5 species
each) and Spirulina Turpin ex Gomont (4) lead in
species diversity incorporating 43% of species found;
26 genera are represented by one species. Algoflora of
the Azerbaijani sector of the Caspian Sea is also en-
riched with 55 species of blue-green algae, of which
25 species became an addition for the Caspian Sea as
a whole.
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ecology, distribution

INTRODUCTION
Cyanoprokaryota (Cyanophyta, Cyanobacteria) are the
oldest group of prokaryotic organisms on the Earth in-
volved in photosynthesis and have a great impact on the
global ecosystem. This group consists of heterogeneous
pool of photosynthetic prokaryotes and covers more
than 150 genera and 2.000 species, including unicel-
lular, colonial, filamentous or branched-filamentous
forms [Pulz, Gross, 2004; Sharma et al., 2011]. This is
the oldest group of autotrophic organisms on the pla-
net. About three billion years ago their photosynthesis
caused the “oxygen revolution” changing both the Earth
atmosphere and its biota. Being autotrophs, they are im-
portant contributors to primary production of aquatic
and terrestrial environments, also providing coastal
ecosystems with nitrogen. Cyanoprokaryota serve as a
food for hydrobionts including fish and play important
role in marine economy.

The Caspian Sea is the largest inland brackish water
body on the planet, located at the junction of Europe
and Asia. In the twentieth century, long-term decline in
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the level of Caspian Sea resulted in two extreme events
which had negative consequences on the population of
coastal countries: an abnormally long fall in the level
between 1930 and 1977, and then an abnormally long
rise from 1978 to 1995 [Roshydromet, 2016]. Petro-
leum products, raw industrial and agricultural flows,
municipal sewage of cities and towns along the coast,
transportation, oil extraction from the bottom of the sea,
and oil transportation are the main pollution sources of
the Caspian Sea. Pollutions from the river flows are con-
centrated in the North Caspian (90%), industrial wastes
are mainly encountered around the Absheron Peninsula,
and increased oil contamination of the South Caspian is
connected with oil production and oil exploration drill-
ings [Kotlyakov, 2004]. Industrial and urban develop-
ment can probably lead to the increase of the pollution
of the Caspian Sea. Another threat for the region is ex-
pected to be climate change which can result in the in-
crease of temperature and consequent evaporation and
decrease in water inflow volumes [IPCC, 2014]. Water
level in the Caspian Sea undergoes regular fluctuations.
Time and scale of the next sea level rise is impossible
to predict. It can be triggered by different factors (inclu-
ding geological ones) and can have enormous impact on
the richness of species, provision of ecosystem services.

Blue-green algae (Cyanoprokaryota) are an inte-
gral component of the Caspian aquatic ecosystems and
play an important role both in the life of the sea and in
the sedimentation of the Caspian, forming an oil-like
compound sapropel, which is a precursor of oil in the
Caspian Sea. In recent decades, an increase in the share
of cyanophytes in the biomass of Caspian phytoplankton
was recorded [Gasanova et al., 2015] as well as nume-
rous events of water bloom caused by blue-green algae,
primarily Nodularia spumigena [Nusrollahzadeh et al.,
2011]. The importance of cyanobacteria for the Caspian
ecosystem determines the need to study their diver-
sity. This correlates with the growing attention to the
problems of biodiversity and its applications associated
with a greater understanding of the need to preserve
it for food safety, health and the quality of human life
[Alizade, 2016].

The first brief information about the blue-green
algae of the Caspian Sea appeared in the second half of
the 19th century and at the beginning of the 20th centu-
ry [Kovalevsky, 1870; Grunow, 1878: Ostenfeld, 1901].
The organization under the USSR Academy of Sciences
of the Caspian Commission for a comprehensive study
of the problems of the Caspian in 1933 was of great
importance for the development of work on the study of

algae, including blue-greens [Kiselev, 1938; Usachev,
1938, Kireeva, Shchapova, 1957]. The monographs by
ALl Proshkina-Lavrenko and 1.V. Makarova, devoted to
algae of the plankton of the Caspian Sea, which are the
result of many years research [1954-1964] is of particu-
lar importance. These authors conducted serious studies
that provided us with valuable information about the
algae of the Caspian Sea [Zaberzhinskaya et al., 1969].
However, special studies of Cyanophyta in the Caspian
Sea including the Azerbaijani sector begun only in the
seventies of the last century [Nuriyeva, 1981, 1991,
2007, 2010]. Prior to our research, no special works
were devoted to Cyanoprokaryota in the Azerbaijani
sector of the Caspian Sea.

The data we have provided are based on the results
of systematic work in the Caspian Sea (including the
Azerbaijani sector) from the 70s of the last century to
the present at certain intervals. As a result, information
on the species diversity, ecology and distribution of
blue-green algae (Cyanoprokaryota) in the Azerbaijani
sector of the Caspian Sea based on the results of the
review and analysis of literature data and many years
original algological studies according to actual nomen-
clatural changes were expanded. The purpose of this
work is to analyze and generalize the available literary
and original data according to nomenclatural changes
on the species diversity, ecology and distribution of
blue-green algae (Cyanoprokaryota) of the Azerbaijani
sector of the Caspian Sea and to reveal the modern spe-
cies diversity and taxonomic structure of blue-green
algae in the Azerbaijani sector of the Caspian Sea.

MATERIAL AND METHODS

The material for this article was the results of the analysis
and review of floristic, systematic and hydrobiological
literature data [Kovalevskiy, 1870; Grunow, 1878;
Ostenfeld, 1901; Kireeva-Shapova, 1957; Proshkina-
Lavrenko, 1968; Babayev, 1965, 1968; Akhundova,
1996] and the results of long-term original research
of plankton and benthos [Nuriyeva, 1981, 1991, 2007,
2010] of blue-green algae of the Azerbaijani sector of
the Caspian Sea. The research material was algologi-
cal samples of phytoplankton, benthos and periphyton
(from both solid substrates like rocks, stones, hydraulic
structures, etc. and aquatic plants and macrophytes)
collected in the coastal waters of Azerbaijan from the
swash zone to a depth of 50, rarely 100 m (Fig. 1).
Information on species and taxonomic diversity of
Cyanoprokaryota has been compiled taking into account
nomenclatural updates and recent novelities in the tax-
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onomy of Cyanoprokaryota [Komarek et Anagnostidis,
1998, 2005, Komarek, 2013; Komarek et al., 2014;
Guiry and Guiry, 2019].

Figure 1. Distribution of sampling stations by authors
in Azerbaijan sector of the Caspian Sea.

RESULTS AND DISCUSSION

To date, according to the generalized original and
literary data of blue-green algae of plankton and ben-
thos of the Azerbaijani sector of the Caspian Sea, 93
species of Cyanoprokaryota belonging to one class
(Cyanophyceae Schaffner), three subclasses, five or-
ders, 20 families and 44 genera have been recorded.
Their taxonomic spectrum is given in the Table. The
dominant position on the species diversity takes the sub-
class Oscillatoriophycideae L. Hoffmann, J. Komarek
& J. Kastovsky incorporating 43.2% of generic spec-
trum and 57.0% of species diversity. Among three or-
ders of this subclass, Oscillatoriales Schaffner (3 fami-
lies, 13 genera, 37.6% of species) lead in taxonomic and
species diversity. Leading families are Oscillatoriaceae
Engler (21.5%) and Microcoleaceae O. Strunecky, J.R.

Johansen & J. Komarek (12.9%). Generic spectrum of
oscillatoriophycidians includes 19 genera. Basis of the
species diversity are the genera Phormidium Kiitzing ex
Gomont (9 species), Oscillatoria Vaucher ex Gomont
and Chroococcus Négeli (6 species each), Lyngbya
C. Agardh ex Gomont (5 species) and Spirulina Tur-
pin ex Gomont (4). Genera Gomphosphaeria Kiitzing,
Microcystis Kiitzing ex Lemmermann, Kamptonema
O. Strunecky, J. Komarek, J. Smarda and Microcoleus
Desmazicres ex Gomont represented in the Azerbaijani
sector of the Caspian Sea by three species each. The
rest of the genera have low species diversity in studied
area. Although the order Oscillatoriales leads in the
species diversity, most of its representatives occurred
sporadically, singly, in the form of separate filamen-
tous individuals in plankton. Of the species, Spirulina
subsalsa Oersted ex Gomont, Microcoleus amoenus
(Gomont) O. Strunecky, J. Komarek & J.R. Johansen, P.
tergestinum (Kiitzing) Anagn. et Komarek, Oscillatoria
tenuis C. Agardh ex Gomont, Lyngbya aestuarii Lieb-
mann ex Gomont etc. can be shown. The latter species
is bento-planktonic and occurs more frequently in ben-
thos of the Azerbaijani sector of the sea. The benthic
Cyanoprokaryota find the most favorable conditions for
their development in the coast and at shallow depths
with sufficient lighting, solid soils, including rocks,
stones, hydraulic structures and other objects immersed
in water. Epiphytes, they are found on aquatic plants
and macrophytes. In benthos, the most common and
abundant species include Lyngbya semiplena J. Agardh
ex Gomont, Kamptonema laetevirens (H.M.Crouan
& P.L.Crouan ex Gomont) Strunecky, Komarek &
J.Smarda, Coleofasciculus chthonoplastes (Thuret ex
Gomont) M.Siegesmund, J.R. Johansen & T. Friedl,
Phormidium breve (Kiitzing ex Gomont) Anagn.
et Komarek, P ambiguum Gomont ex Gomont,
Oscillatoria tenuis Agardh ex Gomont; Porphyrosiphon
luteus (Gomont ex Gomont) Anagn. et Komarek,
Spirulina labyrinthiformis Kiitzing ex Gomont and
many others (Fig.2). Many of these species have been
unknown for the studied sea area. Most of these spe-
cies are found in significant numbers in the region of
the Absheron peninsula. The unevenness of the coast-
line, shallow depths, exit of stony ridges, all this creates
favorable conditions for their development. In addition,
Heteroleibleinia  kuetzingii (Schmidle) Compeére, H.
kossinskajae (Elenkin) Anagn. et Komarek, H. ucrai-
nica (SirSov in Elenkin) Anagn. et Komarek which
prior to our studies were not known not only for the
Azerbaijani sector of the Caspian Sea, but also for the
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entire Caspian are found epiphyte on aquatic plants and
macrophytes. However, abundant growth of fouling al-
gae creates difficulties in the operation of sea transport,
and developing in the open sea on hydraulic structures
- oil platforms, piles, etc. contribute to metal corrosion,
causing great harm.

The second place according the number of species
takes the subclass Synechococcophycidae L. Hoffmann,
J. Komarek & J. Kastovsky sharing 34.1% of genera
and 29.0% of species found in the the Azerbaijani sector
of the Caspian Sea. It is represented by one order (Syn-
echococcales L. Hoffmann, J. Komarek & J. Kastovsky)
and 7 families. Among the families, the most abundant-
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ly represented is the family Merismopediaceae (8 spe-
cies). The second place according to the species diver-
sity takes the family Leptolyngbyaceae. Other families
are less diverse (Tab.) Among the genera, the basis of
species diversity is the genera: Leptolyngbya Anagnos-
tidis & Komarek and Merismopedia Meyen (5 species
each), Heteroleibleinia (Geitler) Hoffmann (3 species),
Aphanocapsa Nigeli and Jaaginema Anagnostidis &
Komarek (2 species each). More than half of the gen-
era (53.3%) are represented by one species each. The
representatives of this order in the Azerbaijani sector
of the Caspian Sea are mainly represented by common
species widely distributed in continental water bodies
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Figure 2. Blue-green algae found in the Azerbaijani sector of the Caspian Sea: 2.1. Limnothrix
redekei (Goor) Meffert - a) accumulation of filaments, b) individual filament (at different
magnifications); 2.2. Arthrospira platensis (Nordstedt) Gomont; 2.3. Spirulina subsalsa Oersted
ex Gomont; 2.4. Microcoleus amoenus (Gomont) O. Strunecky, J. Komarek & J.R. Johansen; 2.5.
Phormidium boryanum (Bory ex Gomont) Anagnostidis et Komarek — a) hormigonium b) end of
trichome; 2.6. Coleofasciculus chthonoplastes (Thuret ex Gomont) M.Siegesmund, J.R.Johansen &
T.Friedl — a) filament with a common sheath, b) end of trichome, ¢) middle part of trichome; 2.7.
Lyngbya aestuarii Liecbman ex Gomont; 2.8. Oscillatoria tenuis Agardh ex Gomont (at different

magnifications).
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Table. Taxonomic spectrum (units, %) of blue-green algae (Cyanophyceae) of the Azerbaijani sector of the Caspian

Sea.

Taxon (subclass, order, family) Number of

families genera species
Synechococcophycidae 7/35.0 15/34.1 27/29.0
Synechococcales 7/35.0 15/34.1 27/29.0
Coelosphaeriaceae - 2/4.5 2/2.1
Leptolyngbyaceae - 3/6.8 7/17.5
Merismopediaceae - 3/6.8 8/8.6
Pseudanabaenaceae - 2/4.5 2/2.1
Synechococcaceae - 1/2.3 1/1.1
Synechococcales familia incertae sedis - 3/6.8 6/7.0
Trichocoleusaceae - 1/2.3 1/1.1
Oscillatoriophycideae 7/35.0 19/43.2 53/57.0
Chroococcales 3/15.0 3/6.8 7/1.5
Aphanothecaceae - 1/2.3 1/1.1
Chroococcophyceae - 2/4.5 7/17.5
Gomphosphaeriaceae - 1/23 3/3.2
Microcystaceae - 1/23 3/32
Oscillatoriales 3/15.0 13/29.5 35/37.0
Coleofasciculaceae - 3/6.8 3/32
Microcoleaceae - 7/16.7 12/12.9
Oscillatoriaceae - 3/6.8 20/21.8
Spirulinales 1/5.0 1/23 4/43
Spirulinaceae - 1/2.3 4/4.3
Nostocophycidae 5/25.0 10/22.7 13/14.0
Nostocales 5/25.0 10/22.7 13/14.0
Aphanizomenonaceae - 5/11.4 8/8.6
Rivulariaceae - 2/4.5 2/2.1
Scytonemataceae - 1/23 /1.1
Tolypothrichaceae - 1/2.3 1711
Nostocaceae - 1/23 1/1.1
In total, units/% 20/100 44/100 93/100

(in rivers and their estuaries, reservoirs and in eutrophic
lakes). In this sea area, more frequently appeared spe-
cies are Aphanocapsa pulverea (Wood) Forti emend.
Elenkin, Merismopedia tenuissima Lemmermann, M.
punctata Meyen, M. glauca (Ehrenberg) Kiitzing, Lim-
nococcus limneticus (Lemmermann) Komarkova, Jez-

berova, O.Komarek & Zapomelova, etc. Along with
them, species that cause water bloom such as Micro-
cystis aeruginosa (Kiitzing) Kiitzing and Aphanocap-
sa grevillei (Berkeley) Rabenhorst, the last of which
in the Azerbaijani sector of the Caspian Sea is found
not only in the plankton, but also at the bottom at shal-
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low depths, on stones and rocks. These species are also
found in desalinated areas of the Southern seas, such
as the Azov and Black. The filamentous cyanobacteria
Limnothrix redekei (Goor) Meffert (Fig. 2, 1) quite of-
ten occurred in plankton in the summer-autumn period
and in some years reached a considerable number up to
755.2 thousand cells / L [Nuriyeva, 2010]. This species
commonly occurs in lakes and can cause water bloom
[Kondrat’yeva, 1968].

The order Nostocales (subclass Nostocophycidae
L. Hoffmann, J. Komarek & J. Kastovsky) in the
Azerbaijani sector of the Caspian Sea is represented by a
considerably less number — 13 species (13 infraspecific
taxa) belonging to five families (Scytonemataceae
Rabenhorst ex Bornet et Flahault, Rivulariaceae
Kiitzing ex Bornet et Flahault, Tolypothrichaceae
Hauer, MaresS, Bohunicka, Johansen et Berrendero-
Gomes, Aphanizomenonaceae Elenkin, Nostocaceae
C.A. Agardh ex Kirchner) and 10 genera. The family
Aphanizomenonaceae dominates in number with five
genera (Anabaenopsis V.V. Miller, Aphanizomenon
Morren ex Bornet & Flahault, Chrysosporum E.
Zapomelova, O. Skacelova, P. Pumann, R. Kopp & E.
Janecek, Dolichospermum (Ralfs ex Bornet & Flahault)
P. Wacklin, L. Hoffmann & J. Komarek and Nodularia
Mertens ex Bornet & Flahault) and eight species. The
rest of families are represented by one or two species.

Although species of the order Nostocales are repre-
sented by a small number of species, they nevertheless
play an important role in the life of the sea. Some species
of blue-green algae, for example, Aphanizomenon
flosaquae (L.) Ralf ex Born. & Flah., is found in the
Caspian Sea and is known for its toxicity. Under favor-
able conditions, annually at the end of summer it causes
water bloom. During the period of intensive reproduc-
tion, alga is toxic to fish and all aquatic animals and can
cause conjunctivitis in humans and irritate human skin
[Kondrat’yeva, Kovalenko, 1975].

Species Nodularia spumigena Mert. ex Born. &
Flah., Dolichospermum flosaquae (Brébisson ex Bor-
net & Flahault) P. Wacklin, L. Hoffmann & J. Komarek
also belong to toxic species that can cause water bloom.
Nodularia spumigena produces the nodularin toxin,
which has an effect on fish and inhibits the develop-
ment of eggs [Burkholder, 1998; Ryabushko, 2003],
lives mainly in the northern part of the Caspian Sea,
less often in the Middle and South. Local water bloom
of water in the form of small spots in the life of the sea
plays a positive role, since its waters are enriched with
biogenes. Strong “blooming” often leads to deteriora-

tion in water quality and ultimately leads to the death
of animals. Heterocytous species most common in the
Azerbaijani sector of the Caspian include the taxa for-
merly belonging to genus Anabaena: Chrysosporum
bergii (Ostenfeld) E. Zapomelova, O. Skacelova, P.
Pumann, R. Kopp & E. Janecek and C. minor (Kiselev)
Komarek, Anabaena kisselevii Proshkina-Lavrenko
and two widespread halophilous species from the ge-
nus Nodularia: N. harveyana (Thwaites) Thuret and V.
spumigena Mertens ex Bornet et Flahault. In a system-
atic respect, species of the genus Anabaenopsis are very
interesting, which were previously considered tropical.
The most common in the Azerbaijani sector of the Cas-
pian Sea are 4. cunnigtonii W.R. Taylor, A. tanganyikae
(G.S. West) Woloszynska & V. V. Miller. Species such
as Calothrix scopulorum Agardh ex Bornet et Flahault,
Rivularia atra Roth ex Bornet et Flahault belong to spe-
cies distributed in the benthos of the Azerbaijani sector
of the Caspian Sea.

plankton in the Azerbaijani sector of the Caspian Sea
(NASA, 2017).

CONCLUSION

Blue-green algae, as an integral part of natural eco-
systems, play an important role in the development of
nature in our planet. Recent years’ achievements in the
development of science provided more deeply studies
of water resources of water pools including blue-green
algae. The problem of food, which provides the grow-
ing population of the planet with adequate nutrition has
become an important economic and political factor in
the modern world. Blue-green algae as all other com-
ponents of the Caspian Sea need comprehensive study
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and protection. There is an increasing interest in new,
unconventional sources of protein, fats, carbohydrates,
vitamins, enzymes, and other physiologically active
substances. Algae in this regard are very promising or-
ganisms. It is assumed that the proportion of algae in the
human diet will grow steadily in the future. However,
the Caspian Sea, with regards to increasing pollution, is
in a very difficult environmental situation, which leaves
its mark on phytobenthos and phytoplankton. The
changes in the marine ecology affect the species compo-
sition of algae (including blue-green) and the structure
of phytocenoses, whereas in marine coastal ecosystems
it is algae that are the leading components. The coastal
waters of the Caspian Sea of Azerbaijan constantly un-
dergo anthropogenic load. Intoxication of organism oc-
curs in the places with the increased concentration of
pollution especially oil pollution (for example, in Baku
bay, in Sumgayit), so algae resistant to pollution die. In
this regard, in recent years, the problem of maintaining
the ecological health of a unique natural object, such as
the Caspian Sea, is of special importance.
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Xazar danizinin Azarbaycan sektorunda
Cyanoprokaryota miixtslifliyi vo taksonomik
strukturu

Maya A. Nuriyeva
AMEA Botanika Institutu, Badamdar sossesi 40, Baki, AZ1004, Azarbaycan

Bitki alominin hortorofli Oyronilmosi vo qorunmast
botaniklorin garsisinda duran osas maosalolordondir.
Cyanoprokaryota  (Cyanophyta, = Cyanobacteria)—
gby-yasil yosunlar fotosintez prosesindo istirak edon
vo qlobal ekosistemo boyiik tosir edon prokariyot
organizmlorinin on qodim qrupudur. Onlar tokamiil
agacinin osasinda bitkilordon ii¢ milyard il bundan
ovval ayrilmig vo Ozlorinin sorbost budagini omoalo
gotirmisdilor. Bu qrup fotosintetik qruplarin heterogen
birliyi olub birhiiceyrali, kolonial, sapvari vo ya saxoli
sapvari formalara malik 150-don ¢ox cinso aid 2000
novil birlosdirir. Cyanoprokaryota sudan quruyadok, qa-
ynaq bulaglar, ¢ox duzlu sular, sohra vo qiitb regionlar1
kimi ekstremal miihitlordo genis yayilmislar. Xozor
donizi — unikal, diinya okeanindan tocrid olunmus
sortohor sulu, meridian istigamotindos uzanan sututaridir,
Avropa va Asiyanin qovsaginda yerlogir. Orta vo conub
Xozorin sulart 955 km uzunlugunda Azorbaycan
sahillerini yuyur. Suyun duzlulugu 12-13.4%o arasinda
doyisir, yalniz conub Xozorin Kiiriin monsobindo olan
hissosi daima sirinlosmoys moruz qalmaq olar. GOy-
yasil yosunlar Xozor su ekosisteminin ayrilmaz kom-
ponentidir vo onlar miixtolif rola malikdir. Belo ki, on-
lar Xozordo ¢okiintii amologolmo prosesindo miihiim
rol oynayir, neftobonzor birlosmolor sapropel omolo
gotirir vo ehtimal olunur ki, bu da neftin solofidir. Buna
goro do, digor komponentlor kimi goy-yasil yosunlar
diqgotlo tadqiq edilmoali vo qorunmalidir. Torofimizdon
togdim olunan molumatlar 6ton asrin 70-ci illorindon
haziradok miioyyon intervallarla Xozor donizindo planlt
sokildo aparilan islorin naticolorine osaslanir. Odobiyyat
molumatlarinin vo ¢oxillik alqoloj1 tadgiqatlarin tohlili
noticolorino osason todqiq olunan sahonin goy-yasil
yosunlariin névmiixtolifliyi, ekologiyasi vo yayilmast
barodo molumatlar genislonib. Biitdvliikdo, dyronilon
orazi li¢lin Cyanophyceae sinfinin ii¢ yarimsinfi, bes
sirasi, 20 fasilosi vo 44 cinsino aid 93 nov goy-yasil yo-
sun molumdur. Synechococcales (7 fasilo, 15 cins, 27
nov) vo Oscillatoriales (3 fosilo, 13 cins, 35 ndv) siralart
nov miixtolifliyi ilo iistlinliik toskil edir, bu da timumi
novlarin 66.7% toskil edir. Xozar donizinin Azarbaycan
sektorunun alqoflorasina 55 nov, gdy-yasil yosun alavo
edilmisdir, bunlardan 25 nov biitovliikde Xozar {iciin
slavadir.

Acar sozlor: sututari, goy-yasil yosunlar, név torkibi,
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ekologiya, yayilma

Pa3Hoo0pa3ue U TAKCOHOMUYECKAS CTPYKTYypa
Cyanoprokaryota azep0aiig:xaHcKOro cekropa
Kacnuiickoro mops

Mas A. Hypuesa
Hucmumym Bomanuxu HAHA, Baoamoap 40, baky, AZ1004,A3ep6atiorcan

Bcectoponnee u3ydeHne v COXpaHEHHE PaCTUTEIHHO-
ro MUpa SIBISIETCS OJHOM U3 INIaBHBIX 3a]a4, CTOALIEH
nepen Ooranmkamu. Cyanoprokaryota (Cyanophyta,
Cyanobacteria) sBnstoTcsS Hambonee apeBHeHmIeH
TPyNIION TPOKAPHUOTHBIX OPTraHU3MOB, yYACTBYIOIINX
B ()OTOCHHTE3€ M OKA3BIBAIOIINE OONBIIOE BIUSIHNE HA
100aIbHY 0 dKOCUCTeMY. boree Tpex MIIHapaoB JieT
OHH OTOIITH OT OCHOBHOTO CTBOJIA PACTUTENHLHOU 3BO-
JOIMU ¥ 00pa30BaM CBOIO CAMOCTOSITETTFHYIO BETBb.
OTO0 rpynna COCTOUT U3 T'€T€POTr€HHOW COBOKYIHOCTH
(hOTOCHHTETHYECKHMX TIPOKAPHUOT MW OXBaThIBaeT Oojiee
150 ponos 1 2000 Bu0B, BKJIFOUAs OJTHOKJIETOUHbIE, KO-
JIOHWAJIbHBIE, HUTEBUIHBIE WIH Pa3BETBICHO-HUTEBU/I-
Hele ¢opmbl. Cyanoprokaryota mupoko pacmpocTpa-
HEHBI B CpeJax OOMTaHUS OT BOMHBIX [I0 HAa3€MHBIX, B
9KCTPEMATBHBIX Cpelax, TAKMX KaK Topsdre NCTOYHH-
KH, CBEPX COJIEBbIE BOJIBI, ITYCTHIHU U TIOJISIPHBIE PETHO-
Hbl. Kacniniickoe MOpe — yHUKaJIbHBIH, U30JIMPOBAHHBIN
0T MupoBOro okeaHa COJIOHOBATOBOJHBIN, BBITSIHY ThIi
B MEpHIUAIBHOM HAaNpaBJICHUH BOJOEM, PACIOJIOKEH-
HBIN Ha cThIke EBpombl m A3un. bepera AzepOaiimka-
Ha, IJIMHOIO0 B 955 kM, ombiBatoTcst Bojamu CpeaHero
n lOxnoro Kacnms. ComeHocTh BoApl KonebieTcs B
mpenenax 12-13.4%o, 32 UCKIIOUEHHEM TPEAYCTHEBOTO
npoctpanctsa Kypel, rae Boast FOxxHoro Kacnus nepu-
OJIMYECKH TIOABEpraroTcs onpecHeHn0. CHHe3eIeHble
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Bosopociin (Cyanoprokaryota) SIBJISIFOTCS HEOThEMIIC-
MBIM KOMIIOHEHTOM BOJAHBIX 3KocucTeM Kacmus u ux
PoJIb 31ech MHOToOOpa3Ha. Tak cuHe3eleHbIe BOAOPOC-
JM WTPAIOT HEMAJIOBAXKHYIO POJIb B OCaJK0o0Opa3oBa-
nun Kacnmst, o0pasyst HerenogoOHoe coeJMHEHHE ca-
Mporenb, KOTopasi, He HCKIIIo4eHo, uyTo B Kacnmiickom
MoOpe SBJISIETCS MpeaecTBeHHuKoM HepTr. [lostomy
KaK M JpyTHe ee KOMIIOHEHTHI CHHE3eJIeHbIe BOJOPOC-
T HYXJAIOTCA B TIIATEJIHHOM H3YYCHHH M OXpaHE.
[IpuBeneHHBIE HAMU TaHHBIE OCHOBBIBAIOTCS Ha UTOTax
IJIaHOMEpHBIX pabor Ha Kacmuiickom Mope (BkiTOuas
azepOaiipkaHCKUi cektop) ¢ 70-X TOmOB MPOLLIO-
IO CTOJIETHA IO HACTOSAIIEE BPEMs C OINpPENeIEHHBIMU
WHTepBajiamMu. B pesynprate pacuidpeHsl CBEICHUS
0 BHJOBOM DPa3HOOOpa3WH, SKOJOTMU M PACIpPOCTpa-
HEHMH CHHe3eJeHbIX Bopopocieit (Cyanoprokaryota)
azepOaiimkaHckoro cekropa Kacnwmiickoro mops. Ilo
pe3ynbrataMm 0000ILIeHMsT ¥ aHalu3a JUTEPaTyPHBIX
JIAHHBIX ¥ MHOTOJIETHUX OPUTHHAIBHBIX aJIbrOJIOTHYe-
CKHX HCCIEJOBaHUI COINIACHO HOMEHKJIATypHBIM H3-
MEHEHHSIM BBISABIEHO 93 BHJa, OTHOCSIINXCA K KJIACCy
Cyanophyceae, x TpeM monkiaccam, ISTH MOPSIKaM,
20 cemeiictBam u 44 pogam. JloMUHUpYIOIIEE MOIOXKE-
HUE TI0 TAKCOHOMHYECKOMY U BUAOBOMY pazHOO0pasnio
3aHUMaloT mopsaaku Synechococcales (7 cemeiicts, 15
ponos, 27 Bunos) u Oscillatoriales, KoTopbIil BKITFOYa-
et 3 cemeiicTBa, 13 pomoB u 35 BUIOB; BMECTE OHU OX-
BaTHIBAIOT 66.7% OT 0OIIEr0 BUJOBOTO pa3HOOOpa3usl.
Amnbroguopa azep0Oaiiaxanckoro cekropa Kacnuiickoro
MOpsl IIONONHEHA 55 BUAAMM CHUHE3EIIEHBIX BOIOPOC-
JeH, U3 KOTOPHIX 25 BHUIOB SIBUJINCH JIOTIOJIHEHUEM U
s Kacnmiickoro Mops B IIEJIOM.

Knrwouesvie cnosa: 6odoem, cumesenenvie 8000pOCau,
8UO0BOU COCMAB, IKONO2US, PACNPOCMPAHEHUe



