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THE HISTORY OF RESEARCH AND STATUS OF STUDY OF HYPERHALINE
KUYALNYK ESTUARY GEOECOSYSTEM
(UKRAINE, NORTH-WESTERN BLACK SEA)

The work is devoted to the comprehensive analysis of studies of one of the oldest estuaries of North-West
Black Sea — the hyperhaline Kuyalnyk Estuary (an analogue of the Dead Sea in Ukraine). The interest for its
study is determined by the richness of its mineral and balneological resources. The special attention attracts the
valuable sulphide muds, which value, according to preliminary estimates, is about 7 billion dollars. Currently
estuary is suffering from an ecological disaster: it is drying up, its morphometric characteristics are changing
catastrophically (the water area surface and the depth are decreasing), the brine mineralization reaches 300 %o or
more, and the salt from the exposed bottom of the estuary is transported to considerable distances, which threat-
ens the salinization of agricultural lands and homesteads of coastal settlements. In such conditions the estuary
loses the ability to restore its invaluable natural resources. Comprehensive information on the assessment of
Kuyalnyk Estuary state and the state of its resources is extremely important for the development of measures for
protection, restoration and preservation of this unique treasury of natural resources and the implementation of
strategy for their rational use.

For the first time, we carried out a critical analysis and generalization of Kuyalnyk Estuary geoecosystem
research results for the over a nearly 200-year period (1829-2020). Here are highlighted the main stages and re-
flected directions of research, presented their chronology. The research and publishing activities are also high-
lighted. The role and the work of societies members which were created at the Imperial Novorossiysk University
(now the Odesa National University named after I.1. Mechnikov) in direction of research into the nature of Odesa
estuaries, and in particular Kuyalnyk Estuary, its mineral and balneological resources, are discussed. The contri-
bution of scientific organizations and scientists to development of research on the current stage were also ana-
lyzed. The main attention is paid to the fundamental complex research of the geo-ecosystem of Kuyalnyk Estu-
ary. It was shown that the modern period is characterized by quite powerful system of data collection and inten-
sive accumulation of knowledge about this unique reservoir. This made possible to generalize the material ac-
cumulated over these two centuries, which was reflected in the work started in 2018. "Encyclopedia of Kuyalnik
estuary” (in 8 volumes) was published by the Physical-Chemical Institute of Environmental Protection of the
Ministry of Education and Science of Ukraine and the National Academy of Sciences of Ukraine.
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Introduction

The Kuyalnyk Estuary (KE) is a
valuable natural object of national and inter-
national importance [1-6]. It is characterized
by significant recreational and touristic,
balneological (sulfide mud, the value of which
is about 7.5 billion USD, healing brine, table
mineral water) resources. KE is included in the
list of the 14 most valuable estuarine
complexes of the Black Sea region of Ukraine.
The recreational capacity of KE and the
balneological value of "Kuyalnyk" resort
located in its southern end are increased by the
close location of the Black Sea (about 2 km), a
favorable microclimate, which is characterized
by a combination of the influence of the sea
and the estuary valley wide steppe territories.
As a result air is saturated with sea salts and
phytoncides of seaweed and vascular plants of
the estuary valley, among which about 60% of
the species have medicinal properties. In addi-
tion the recreational attraction increased by
diversity of the landscapes, wonderful views,
sandy beaches and the proximity of the world-
wide known cultural center — the city of Odesa
[3-6].

Its slopes of varying steepness are repre-
sented by relatively well-saved untransformed
areas covered by fescue-feather grass steppe
communities; and flat areas are covered by
saline-meadow and salt-marsh vegetation [5,
7]. The decision to create the Kuyalnyk Na-
tional Nature Park on its territory within the
Emerald Network of Europe (Decree of the
President of Ukraine No. 3/2022) is another
recognition by the State of the uniqueness of
this nature creation and the value of its natural
resource potential.

Unfortunately, over the past two
decades, the ecological condition of KE has
deteriorated catastrophically: heavy metals are

present in all natural components of the
geoecosystem, the morphometric characte-
ristics have changed (the length has shortened,
the water level has decreased, the water area
surface and the volume of water also have
decreased). The brine mineralization in most
cases exceeds 300 or more %o — is exists a real
threat of irreversible loss of balneological
resources and the resort "Kuyalnyk" itself, oc-
curs salinization of agricultural lands and
homesteads of coastal settlements, as well as
desertification of ~ 30 km? of the Berezivskiy
and Odesa districts territory of Odesa region
due to climate change and excessive
anthropogenic pressure on the water area and
the catchment area of the estuary [8—18].

The replacement of natural communities
species by synanthropic species resistant to
anthropogenic influence is observed [3, 5,
19-21]. These processes are intensified by
aridization of the climate, which leads to the
threat of steppe coenoses destruction. Preser-
vation, multiplication and rational use of the
natural resources of this unique reservoir is an
important task of the socio-economic
development of Ukraine. The elaboration of a
strategy for the rational use of its unique
natural potential is impossible without detailed
information about the natural components of
the estuary geo-ecosystem.

This work is devoted to the generaliza-
tion, systematization and analysis of publica-
tions concerned to comprehensive research of
the KE geoecosystem for almost two hundred
years (1829-2022). Also, it is evaluated the
publications dynamics and the development of
priority research fields.

Materials and methods

The informational basis of this article
were archival, reference and original materials
and literary sources devoted to the study of the
KE and natural complexes of the surrounding
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territories for the period 1829-2022. In total,
more than 650 literary sources were analyzed
(theses of reports on various levels confer-
ences, symposia and congresses, the articles in
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scientific journals and newspapers, books,
reference publications). The funds of the
Odesa National Scientific Library, the scien-
tific library of Odesa National University
named after I.I. Mechnikov, the libraries of
Odesa State Ecological University, the Insti-
tute of Marine Biology of the National
Academy of Sciences of Ukraine, Physical-

The Kuyalnyk Estuary, as one of the
most old ones on the Northwest Black Sea has
attracted attention from the ancient times. The
first documented memories of KE can be
found in Polish chronicles of the 16th century
and Lithuanian chronicles, in particular in the
documents of King Sigismund and Crimean
Khan Sagyb-Girey [22]. Later references to the
location of Odesa estuaries can be found in the
works of the famous cartographer Joseph
Billings entitled “Description of the Black Sea
Coasts stretching from Akhtiar to Kuban’ and
from Akhtiar to Ovidiopolis” (1797). These
data were used in the compilation of
Budishchev's maps (1812).

The estuary is often mentioned in the
works of Hepites (1839) and Boplan (1650)
[23], but they are interesting mostly from a
historical point of view. From the end of the
18th century. Khadzhibey and Kuyalnyk Estu-
aries attracted interest as useful harbors for sea
vessels [22]. In 1817 the duty-free import and
export of goods (porto-franco) was introduced
in Odesa and implemented in 1819, and Odesa
became the center of Black Sea trade, contrib-
uting to the settling and development of the
lands of southern Ukraine. The finding in 1910
of an iron four-legged “Genoese” anchor of the
12th century in Kuyalnyk Estuary testified the
parking of medieval sea vessels in the estuar-
ies. In 1915 another iron anchor dating back to
the 13th century was found 4 miles from the
coast [24].

In fact, the first studies of the Odesa es-
tuaries, mainly geographical investigations,
date back to the first half of the 19th century
[22]. Single hydrochemical observations of
brine in KE were carried out in the twenties of
the 19th century by Prof. 1. Vitzman [25], and
the estuary mules — in the middle century of
century by prof. Chr. Gassagen [26].

Results
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Chemical Institute of Environmental and
Human Protection of the Ministry of Educa-
tion and Science of Ukraine and the National
Academy of Sciences of Ukraine, the data-
bases of the National Library of Ukraine
named after V.l. Vernadsky, as well as publi-
cations on the Internet were used in the prepa-
ration of this article.

The earliest mentions of the vegetation
cover of the Northern Black Sea region are
mainly in the works of travelers and ancient
Greek scientists (end of the XVII century)
reflected. The Black Sea steppes are generally
in Boplan's work "Description of Ukraine"
(1650) described [23].

A more detailed description of the flora
of southern Ukraine and the Black Sea region
is given in the works of P. Pallas (1771-1776)
[98-99]. However, the greatest contribution to
the study of the flora of the Black Sea region
was made by L.S. Shesterikov, E.E. Lindeman,
M.K. Sredinsky, V.I. Lipsky [5, 23].

From the second half of the XIX century
by branch of the Novorossiya Society of Natu-
ralists began detailed local studies of Odesa
estuaries, that were concerning mainly the
Kuyalnyk and Khadzhibey estuaries, which
were located in their southern parts within the
boundaries of Odesa city administration. The
commission of the Novorossiya Society of
Naturalists for the study of the Odesa estuaries
included, in particular: O. A. Verigo, I. F.
Sintsov, F. M. Kamenskiy, P. M. Buchynskiy,
M. P. Rudskiy, E. M. Brusilovskiy. The
publications of this period are covered in the
reference edition [23]. The most valuable work
on KE study in geodetic field was the work of
A.S. Vasiliev [27], in which the author exam-
ined the bottom sediments by laying out a
number of profiles, dividing them into separate
varieties. According to the results of research
of AS. Vasiliev were compiled the
topographic maps of KE, which formed the
basis of all subsequent geographical studies of
the estuary [28—29].

Physical-chemical and analytical studies
of brine and sediment samples selected by pro-
files were carried out under the supervision of
0.0. Lebedintsev and O.A. Verigo respective-
ly [23, 30—31].
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The geological and hydrogeological
aspects of the study of the Odesa estuaries for
that period were reflected in the works of M.P.
Rudskoy (1895), L.F. Sintsov (1795, 1894),
M.A. Sokolov, [1895-1896 [3, 5, 23],
biological aspects — in the works of G.N.
Buchinskiy (1885, 1895, 1897) and I.G.
Shmakov (1867) [3-5, 23]. The results of
petrographic studies of the silt of KE were
highlighted by M.D. Sydorenko (1897) [23].

It should be noted that in that period the
main interest was the issue of the maximum
use of KE as a resource for salt extraction. The
information on the salt industry is given in the
works of A.O. Skalkovsky. (1849, 1850,
1853), 1.O. Komarov (1858), P.O. Shostak
(1865), V. Rozhkov (1859), L. Pershke (1880,
1882) [3, 23]. But already then there was a
conscious interest in estuary as a balneological
resource. The this was reflected in the works of
doctors and prominent scientists of the second
half of the 19th century: B.Ya. Abrahamson
(1850), O.0. Mochutkovsky (1883), F.I.
Yahimovich (1889), E.S. Andreevsky (1892),
O.A. Verigo (1880, 1887, 1896), D.K. Zabo-
lotny (1892), E.M. Brusilovskyi (1894), A.A.
Lebedintsev (1896) [3, 5, 23, 30]. It should be
noted that alle balneological researches were
conducted strictly under the control of Odesa
Balneological Society, the initiator of its foun-
dation (1876) was bacteriologist Y.Y. Mo-
chutkovskiy. He headed the society in the peri-
od 1877-1893 and played a significant role in
studying the healing properties of Odesa estu-
aries and developing the scientific basis of “es-
tuarine treatment” [23]. An active associate of
Y.Y. Mochutkovsky and the most active mem-
ber of the Odesa Balneological Society since
its foundation was the outstanding chemist
O.A. Verigo, who in 1877 began researching
of brine and mud of Odesa estuaries, in partic-
ular the KE [23, 31]. Analyzing the composi-
tion of organic acids in mud, he came to the
conclusion that it is the microorganisms exact-
ly take an active part in the processes of mud
formation. In further research he concluded
that the mud formation process cannot occur
without microorganisms. In fact, prof. O.A.
Verigo was the first to develop a scientific
technology for restoring of estuarine mud from
its dry substrate with the help of microorgan-
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isms and proved the biochemical nature of
mud formation processes [31].

In general, during that period, the Odesa
branch of the All-Russian Technical society
(1866), whose members included industrialists,
entrepreneurs, architects, artists, doctors, and
scientists, played a huge role in the preparation
of the fundamental base for research work on
radiology, spa medicine, and balneology. At
the meetings of the Technical society, together
with the members of the Odesa Balneological
society, the issues related to the expansion and
reconstruction of Odesa resorts were discussed.
Among them was the decision to build a mud
hospital on KE.

The beginning of the XX century was
marked by a number of major works on the
geology and hydrogeology of Odesa estuaries
[33—34]. From a practical point of view, the
works on the study of groundwater in this area
were interesting [35].

In 1901 M.D. Sydorenko conducted a
petrographic study and lithological description
of the surface sediments of the Kuyalnyk-
Khadzhibey sand bar, and in 1925 G.l.
Potapenko published a note on the lithological
study of the Kuyalnyk sand bar [5, 23].

The vegetation of the region at the be-
ginning of the 20th century studied I.K.
Pachoskiy, G.I. Potapenko, G.I. Bilyk et al. [3,
5, 36].

Information on the study of herpetofau-
na in the vicinity of Odesa (including the Ode-
sa estuaries) at the beginning of the XX centu-
ry was most fully reflected in the works of
0.0. Browner, B.E. (1906), Volyanskiy (1928)
[23].

This period is also characterized by
increased interest in the healing factors of the
Odesa estuaries. In 1927, the Academy of
Sciences of the Ukrainian SSR created the
“Lake Commission” for a comprehensive
study of the Odesa estuaries and their
treatment facilities.

In 1910, by the initiative of the
outstanding geochemist and radiologist E.S.
Burkser, the first radiological laboratory in
Russia was created in Odesa. The work started
in 1911. In laboratory were conducting investiga-
tions of radioactivity of water, silt, rocks and
natural objects of Odesa estuaries, well waters
and water from the Odesa aqueduct [3, 23].
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In 1931, the Ukrainian Geological
Exploration Trust organized a comprehensive
research of KE estuary with the aim of
studying the bottom sediments and counting
the reserves of therapeutic mud for the
expansion of the mud base of the Kuyalnyk
resort. During the expedition, 1,036 boreholes
with a depth of 2.5-25 m were laid at the
bottom of KE. Employees of the Ukrainian
Scientific Research Institute of Resort Therapy
(today Ukrainian Research Institute of Medical
Rehabilitation and Resort Therapy of the Min-
istry of Health of Ukraine) — E.S. Burkser,
L.O. Rubenchyk, D.G. Goykherman, M.A.
Zahorovskiy, V.V. Stepanov, M.V. Komar, P.I.
Goncharov, D.I. Sklyaruk — took an active part
in this work [3-4, 23].

It should be noted that the great merit in
the comprehensive study of the Odesa estuaries
of that period belongs to M.A. Zagorovskiy,
who carried out an extremely large volume of
research on physical geography, geology, hy-
drobiology, the history of the study of Kuyal-
nik and Khadzhibey estuaries, the rational use
of their medicinal natural resources [23].

An important factor in the development
of climate research was the creation of the
hydrometeorological service in  Ukraine
(1921). From the 1930, hydrometeorological
data began to be published in «Hydrological
Annuals». The data on microclimatic
characteristics of Odesa resorts for that period
were reflected in the works of G.l. Tanfilyev,
V.O. Pal’chinskiy, l.Ya. Tochidlovskiy, etc.
[23].

Most of the publications of the first half
of the XX century aimed at solving the
practical problems regarding the rational use of
balneological resources of the estuary, the
impact of changes in its hydrological and
hydrochemical regime on biocenoses and their
productivity.

Because of the Second World War all
researches during the war years were pause a
little, but the post-war period (the second half
of the XX century) was characterized by the
intensification of research of the Odesa
estuaries balneological resources, in particular
Kuyalnyk Estuary [23].

The foundation of systematic studies of
algae, as an important producer of the organic
mass of estuary peloids was laid by LI
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Pogrebnyak. By results of long-term research
he (1931-1962) evaluated the dynamics of the
structural organization of algae comunities
under conditions of different salinity of water
in estuary [4]. Algological studies (1983-
1989), namely the diatom algae, continued by
students of I.I. Pogrebnyak: M.O. Guslyakov
and V.P. Gerasimyuk [4, 37].

In connection with the latest anthropic
transformations, the design of water
management complexes, and the development
of nature protection research, research on the
vegetation cover of the Kuyalnyk Estuary
valley was being intensified. The fundamental
works of L.V. Klimentov, E.M. Lavrenko,
articles of L.A. Shaposhnikova, V.S.
Tkachenko, O.V. Kaostilyov and others ap-
peared in 1960-1980 [3, 5, 36].

The study of resource potential of
invertebrates was started by Yu.M. Makarov,
which was reflected in his joint work with V.I.
Lisovskaya publication “Artemia of Kuyalnik
estuary as a fodder object for the development
of maritime industry in the northwestern part
of the Black Sea” [38]. That was the first work
in which this very important and valuable
biological resource began to be considered as
an independent object of study and the most
important biological resource of KE.

The hidrography and topography
researches after works of A.S. Vasil’ev (1898)
were continued by Black Sea Geological
Survey Station (1961-1963), and the last
survey was carried out in 1973-1975 by the
Ukrainian Scientific and Research Institute of
Resort Therapy. At that time the experts of the
Odesa Hydrogeological Regime and Operation
Station and scientists of the Odesa Hydrome-
teorological Institute, Odesa (today Odesa
State  Environmental  University), State
University named after 1.I. Mechnikov and the
Institute of Hydrobiology National Academy
of Sciences of Ukraine were actively engaged
in issues of the water regime. The results of
these works are presented in the works of: E.D.
Hopchenko et al. (1966), M. Sh. Rosengurt
(1965), M. Sh. Rosengurt et al. (1967), G.I,
Shwebs et al. (1996), I.F. Burlai, M.A.
Panchenko (1965) and oters [23].

As for hydrochemical research, it should
be noted that regular monitoring of changes in
the main salt composition of brine in KE was
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started by the hydrogeological operational
station in 1953 and concerned only the
southern part of the estuary, mainly the area
where the Kuyalnyk resort and the Korsuntsy
salt mines were located. Since 1965 was added
the poligon in the northern part of the estuary
near village Kovalivka. In the period of 1973-
1974 the mineralization of the estuary brine
was studied during a detailed exploration and
calculation of the silt stock carried out by the
Ukrainian Scientific and Research Institute of
Resort Therapy.

In that period, the generalization of
long-term results already began, which was
reflected in numerous monographs [39-44].

The first two decades of the XXI
century. are characterized by the conduct of
systematic complex synchronous interdis-
ciplinary researches initiated by the Physical-
Chemical Institute of the Environment and
Human Protection of MES of Ukraine and
NAS of Ukraine in connection with the
catastrophic ecological state of KE geo-
ecosystem, the need to implement measures
aimed at restoring its water-salt regime,
reproducing the biodiversity of the estuary
valley, as well as developing a strategy for
rational use mineral, balneological and
biological resources in the interests of the
socio-economic development of the city of
Odesa and the Odesa region.

In order to assess the dynamics of long-
term changes in the morphometric charac-
teristics of KE, in 2003-2005, the specialists of
the Institute measured the depths of the estuary
along axial and 13 transverse profiles, the
position of which was close as possible to the
profiles made by A.S. Vasilyev in 1895-1899.
The survey of the water cut was made every
20-100 m, depending on the tortuousness of
the coastline. Clarification of the dynamics of
changes in the coastline of the estuary was
carried out in 2009-2010 [13].

Summarization of data on the dynamics
of changes in morphometric characteristics of
the  estuary  synchronously  performed
hydrochemical studies of the the estuary brine
and its main watercourses, geochemical and
biochemical studies of bottom sediments of the
estuary and its watercourses, hydrobiological
studies of the estuary, its watercourses and
different types of water bodies of the
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catchment basin, and geobotanical studies of
the coast and coastal-slope areas reflected in a
number of joint fundamental works of
employees of the Physical-Chemical Institute
of the Environmental and Human Protection of
MES of Ukraine and NAS of Ukraine, M.G.
Kholodny Institute of Botany of the NAS of
Ukraine, Odesa I.I. Mechnikov National Uni-
versity [7-21, 36-37, 45-51].

The logical conclusion of the gene-
ralization and analysis of multi-year (2000-
2018) systemic synchronous original studies of
the natural components of KE geoecosystem
and the literary data for the entire almost 200-
year period was the publication of the
Encyclopedia of Kuyalnik estuary (in 8
volumes), initiated by the Physical-Chemical
Institute of the Environmental and Human
Protection of MES of Ukraine and NAS of
Ukraine which for the first time systematized
the results of complex multi-year monitoring
of natural components in the basin of KE.
Volume 1 "Vascular plants of the coast" was
published in 2018, in 2020 published volume 2
"Algae", in 2021 — the volumes 3 "Vegetation"
and 4 "Medicinal plants" [3-6].

The first volume of the Encyclopedia
contains a synopsis that includes information
about the area, features of flowering and fruit-
ing, morphological features and possibi-lities
of economic use, the results of a compre-
hensive floristic analysis of 474 species of vas-
cular plants that grow on the coast of KE, to-
gether with 26 species included in the protec-
tion lists of different levels and catalogs of in-
ternational conventions; their geographical and
ecological-phytocenotic analysis and recom-
mendations for protection, reproduction and
restiration. The second volume illustrates the
results of systematic multi-year (2001-2018)
studies of the diversity of algae in estuary ba-
sin, water area and coast, the dynamics of
changes in the species composition, taxonomic
structure, the dependence of species tolerance
limits on modern abiotic factors against the
background of periodic salinization of the res-
ervoir over the 150-year study period. The re-
sults of the analysis of the algae distribution
features in the estuary basin are presented. Al-
so there were reflected the specifics of the spe-
cies composition of these organisms, the char-
acteristic coenotic and typological complexes
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were illustrated, the long-term and seasonal
successions of their species diversity, the adap-
tation possibilities of individual species and
leading algal groups under the conditions of
dynamic changes in the hydrological and hy-
drochemical regime of the estuary were evalu-
ated. A consolidated list of algae of KE basin
and the list of new and regionally rare taxa of
its basin were created. 153 species were illus-
trated with 515 color and black-and-white pho-
tographs. The third volume of the Encyclope-
dia contains the general information about the
vegetation of the valley of KE and the sur-
rounding areas. For the first time, using mod-
ern information technologies, a holistic view of
the vegetation cover of the mega-geosystem of
KE was presented, a vegetation classification
scheme based on ecological and floristic crite-
ria was also presented, the results of a structur-
al and comparative analysis of the coenoflora
of higher classification units were presented
too, ecological and coenatic profiles of the val-
ley and geobotanical maps of its key territories
were given. Considered issues of vegetation
dynamics — its seasonal, fluctuating and mul-
ti-year changes and the forecast of probable
changes that will occur under the influence of
natural and recent anthropogenic factors. Sozo-
logical classification of vegetation was pro-
posed and issues of its protection and ways of
practical implementation were discussed. The
fourth volume is devoted to medicinal wild
plants, distributed in the valley of Kuyalnik
estuary. A description of 328 species of medic-
inal plants found in the water area of the hy-
perhaline KE and its adjacent territories was
given, their taxonomic affiliation, scientific
and popular names were indicated, and the bo-
tanical characteristics were described. Special
attention focused on the chemical composition,

pharmacological properties and medical use of
these plants, species that have poisonous prop-
erties and require dosed use were noted. A
separate section is dedicated to algae as a spe-
cial group of medicinal plants that is actively
being introduced into modern medical practice.
Spatial distribution of common, highly poison-
ous and rare species of medicinal plants is pre-
sented on the maps.

The above-mentioned volumes of the

Encyclopedia are illustrated with color
photographs, mostly original.
During this period, geological and

hydrological studies of KE were intensified by
scientists of the Odesa National University
named after I.I. Mechnikov, which was
reflected in the articles of E.A. Cherkez, A.V.
Medinets, S.V. Svetlychniy et al. [52-54];
hydrological and hydrometeorological studies
in the basin of KE provided by Odesa State
Environmental University scientists, which are
reflected in collective monographs: in 2016,
the collective monograph «Water regime and
hydroecological characteristics of the Kuyal-
nitskyi Liman» was published [55], in 2021 —
«Variability of the hydrological characteristics
of the lagoons of North-Western Black Sea
region under conditions of regulated water
exchange with the sea (as applied to the
Tylihulskyi Lyman and the Kuyalnytskyi
Lyman lagoons)» [56]. Scientists of the
Institute of Market Problems and Economic-
Ecological Researches of the NAS of Ukraine
and Ukrainian Research Institute of Medical
Rehabilitation and Resort Therapy of the Min-
istry of Health of Ukraine in 2019 published a
collective monograph «Kuyalnik estuary:
realities and prospects of recreational usex»
[57].

Conclusions

Summarizing the available materials, it
should be noted that references to KE appear
as early as the XVII-XVIII centuries and
mainly reflect its location, have navigational
and historical interest.

In the first half of the XIX century, KE
was considered to a greater extent as an object
of supplying salt to Europe, the publications of
this period are a few.
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In the second half of the XIX century
the accumulation of information, mainly of
botanical (floristic) orientation and
balneological significance, publications
devoted to the hydrology and hydrochemistry
of the estuary, the chemical properties of brine
and sulphide muds, are being discussed, and
the issues of the salt industry are being
discussed. The publications of this period are
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more numerous (there are about 60 literary
sources).

Most of the publications of the first half
of the XX century aimed at solving practical
problems regarding the rational use of natural
resources of the estuary, the impact of changes
in its hydrological and hydrochemical regime
on biocenoses and their productivity. The
consequences of the involvement of scientists
from almost all areas of Earth and life sciences
in the study of hyperhaline reservoirs are
reflected in ~ 100 publications. Reference
materials are periodically printed as separate
brochures.

In the post-war years (the second half of
the XX century), studies of the KE were grad-
ually resumed, in particular, studies of its hy-
drochemistry, physico-chemical and microbio-
logical properties of peloids continued, and the
generalization of the results of studies of Ode-
sa estuaries began. That was reflected in nu-
merous monographs devoted to the study of
Odesa estuaries [39-44].

The first two decades of the XXI century
are characterized by large-scale complex syn-
chronous studies of the aquatic and terrestrial
ecosystem of the Kuyalnyk Estuary, which
were initiated by the Physico-Chemical Insti-
tute of Environmental and Human Protection
of MES of Ukraine and NAS of Ukraine be-
cause of the catastrophic ecological state of the
estuary geo-ecosystem, the need to implement
measures aimed at restoring its water-salt re-
gime, reproducing the biodiversity of the estu-
ary valley, as well as developing a strategy of
rational use of mineral, balneological and bio-
logical resources in the interests of the socio-
economic development of the city of Odesa
and the Odesa region.

Scientists of the Odesa National Univer-
sity named after I.I. Mechnikov and Odesa
State Ecological University during this period

paid serious attention to the issue of restoring
the water regime of KE.

As a result, in two decades of the XXI
century about 400 works were published,
including monographs entirely devoted to KE
[52-57].

Based on the results of summarizing the
original comprehensive research for 2000-2018
and literary data for the almost 200-year period
of research of Kuyalnyk Estuary the Physico-
Chemical Institute of Environmental and
Human Protection of MES of Ukraine and
NAS of Ukraine launched the publication of
the “Encyclopedia of Kuyalnyk Estuary” (in 8
volumes): in 2018, volume 1 "Vascular plants
of the coast" was published, in 2020 — volume
2 "Algae", in 2021 volume 3 "Vegetation" and
volume 4 "Medicinal plants" also issued [3-6].

The main goal of this publication is the
purposeful  processing of comprehensive
information that will contribute to the solution
of many resource-economic, economic and
environmental problems for the harmonious
development and improvement of the
investment attractiveness of Odesa region. The
information presented in the Encyclopedia
represents the scientific foundation of the
strategy for the preservation, restoration and
rational use of the natural resources of KE and
the territory and is coasts (~70 km?), surround-
ing the area betveen estuaries (~165 km?) and
the Khadzhibey-Kuyalnyk barrier beach (~28
km?), the prospects for their large-scale
involvement in economic circulation in the
interests of social and economic development
of Odesa town and Odesa region. In addition,
this publication is leaded to preserve the
scientific knowledge gained over the centuries
for future research and activities, due to the
global nature of ecosystems functioning in
problem regions, to which the Black Sea
region belongs.

Conflict of interest

The authors declare that there is no conflict of interests regarding the publication of this manu-
script. In addition, the ethical issues, including plagiarism, informed consent, misconduct, data fabrica-
tion and/or falsification, double publication and/or submission, and redundancies have been complete-

ly observed by the authors.

22



ISSN 1992-4259 Bicuuk XapKiBChbKOro HallioHaIbHOTO yHiBepcuTeTy iMeHi B. H. Kapaszina
Cepist «Exonorisy, 2023, Bumyck 28

References

1. Vaysfeld, D.N., Gorchakova G.A, Serebrina L.A. (1991). Natural healing factors of Odesa resort region. Ki-
ev: “Health”. (In Russian).

2. On the declaration of the natural territories of the Kuyalnyk estuary of the Odesa region as a resort of state
importance: Law of Ukraine dated December 5, 2018 No. 2637-VIII (2019). Information of the Verkhovna
Rada. 410, 55. Retrieved from: https://zakon.rada.gov.ua/laws/show/2637%219/print/ (In Ukrainian).

3. Vasil’eva, T.V,, Ennan, A. A.-A., & Shykhaleyeva, G.M. (2018). Vascular plants of the the Kuyalnik estu-
ary. In Ennan, A. A.-A. & Tsarenko O.M. (Eds.). Encyclopedia of the Kuyalnik estuary: in 8 vol. (Vol. 1).
Kyiv: Osvita Ukraine. (In Ukrainian).

4. Gerasimyuk, V.P, Ennan, A. A.-A, & Shykhaleyeva, G.M. (2020). Algae. In P.M. Tsarenko, & A. A.-A.
Ennan (Eds.). Encyclopedia of Kuyalnik estuary: in 8 vol. (Vol. 2). Odesa: Astroprint. (In Ukrainian).

5. Dubyna, D.V., Ennan, A. A.-A., Vakarenko, L.P., Dzuba, T.P., Shykhaleyeva, G.M. & Kiryushkina, G.M.
(2021). Vegetation. In Dubyna, D.V. & Ennan, A. A.-A. (Eds.). Encyclopedia of the Kuyalnik estuary: in 8
vol. (Vol. 3). Kyiv: Osvita Ukraine. (In Ukrainian).

6. Shykhaleyeva, G.M., Ennan, A.A.-A., Tsarenko, P.M., Tsarenko, O.M. & Kiryushkina, G.M. (2021).
Medicinal plants. In Tsarenko, P.M. & Ennan, A. A.-A. (Eds.). Encyclopedia of the Kuyalnik estuary: in 8
volumes, (Vol. 4). Kyiv: Osvita Ukraine. (In Ukrainian).

7. Dubyna, D.V., Ennan, A.A.-A., Dziuba, T.P., Vakarenko, L.P., Shykhaleyeva G.N. & Kiryushkina, H.M.
(2022). Anthropogenic Transformations of VVegetation in the Kuyalnik Estuary Valley (Ukraine, Odesa Dis-
trict). Diversity. 14, 1115. https://doi.org/10.3390/d14121115

8. Shikhaleeva, G.N., Ennan A.A., Babinets S.K.. & Chursina O.D. (2009). Migration and accumulation plum-
bum in water ecosystem of Kuyalnik estuary. Herald of Odesa National University. Chemistry. 14 (11), 79—
88. https://doi.org/10.18524/2304-0947.2009.11.67122 (In Russian).

9. Ennan A.A., Shikhaleeva, G.N., Sizo A.V., & Babinets S.K. (2010). Assessment of Kuyalnik estuary water
quality by the complex of hydrochemical indicators using geographic information systems. Herald of Odesa
National University. Chemistry. 15 (13), 61-71. https://doi.org/10.18524/2304-0947.2010.13.38125 (In Rus-
sian).

10. Shikhaleeva, G.N., Ennan A.A., Gerasim’yuk V.P., Chursina O.D., Babinets S.K., & Kiryushkina G.M.
(2010). Bioindication of heavy metals by macroalgae of Kuyalnik estuary (North-Western Black Sea Coast).
Sci. notes of Ternopol’ National pedagogical Univ. Series Biology. 3 (44), 317-320. (In Ukrainian).

11. Shykhalyeyeva, G.N., Ennan, A.A., Shikhalyeyev, I.1., & Chursina, O.D. & (2011). Dynamics of Changes in
Hydrochemical characteristics of Kuyalnik Estuary Surface Waters. Herald of Odesa National University.
Chemistry. 16 (13), 54-61. https://doi.org/10.18524/2304-0947.2011.13.38099 (In Russian).

12.Shykhalyeyeva, G.N., Ennan, A.A., Chursina, O.D., Shykhalyeyev, I.l., & Kuzmina, |.S. (2012).
Investigation of the bottom sediments pollution level by heavy metals in Kuyalnik estuary. Herald of Odesa
National University. Chemistry. 17(4(44), 70-77. https://doi.org/10.18524/2304-0947.2012.4(44).31892 (In
Russian).

13.Ennan, A.A., Shykhalyeyeva, G.N., Adobovskiy, V.V., Gerasimyuk, V.P., Shykhalyeyev, I.I. & Kiryushkina,
A.N. (2012). Degradation of Kuyalnik estuary ecosystem and ways of its restoration. Prichornomorskij
ekologichnij bulletin. Odesa. 1 (43), 75-85. (In Russian).

14.Ennan, A.A. Shykhalyeyeva, G.N., Shykhalyeyev, I.1., Chursina, O.D., Kiryushkina, A.N. (2012). Ecological
and geochemical assessment of the ecosystem of Kuyalnik estuary. Herald of Odesa National University.
Chemistry. 17 (3(43), 62—71. https://doi.org/10.18524/2304-0947.2012.3(43).31946 (In Russian).

15. Ennan, A.A., Shykhalyeyev, I.1., Shykhalyeyeva, G.N., Adobovskiy, V.V., & Kiryushkina A.N. (2014). Ef-
fects of Kuyalnik estuary degradation (Northwest Black Sea region, Ukraine). Herald of Odesa National
University. Chemistry. 19 (3(51), 60-69. https://doi.org/10.18524/2304-0947.2014.3(51).40404 (In Russian).

16. Bilanchin, Ya.M., Buyanovskiy, A.O., Tortik, M.Y., Zhantalay, P.l., Adobovska, M.V., Kiryushkina, A.N. &
Shikhaleyeva, G.M. (2016). The soil and vegetative component of the natural environment in the problem of
the Kuyalnyk liman desiccation. Herald of Odesa National University. Series Geography & Geology.
21(1(28), 56-77. https://doi.org/10.18524/2303-9914.2016.1(28).90331 (In Ukrainian).

17. Shikhaleyeva, G.M., Ennan, A.A., Chursina, O.D. Shikhaleyev, I.I. & Yurchenko Yu.Yu. (2017). Ecological
and geochemical assesement of Kuyalnik Estuary. Bionozis ma eaneonozia: 36. nayk. np. Xapkiecvkozo nayi-
OHANbHO20  nedazoziunoeo  yuieepcumemy imeni I. C. Crosopoou. Xapki. 19, 199-207.
http://doi.org/10.5281/zenodo0.1109597

23


https://zakon.rada.gov.ua/laws/show/2637%19/print/
https://doi.org/10.3390/d14121115
https://doi.org/10.18524/2304-0947.2009.11.67122.%20(In%20Russian).
https://doi.org/10.18524/2304-0947.2010.13.38125
https://doi.org/10.18524/2304-0947.2011.13.38099
https://doi.org/10.18524/2304-0947.2012.4(44).31892
https://doi.org/10.18524/2304-0947.2012.3(43).31946
https://doi.org/10.18524/2304-0947.2014.3(51).40404
https://doi.org/10.18524/2303-9914.2016.1(28).90331
http://doi.org/10.5281/zenodo.1109597

ISSN 1992-4259 Bicuuk XapKiBChbKOro HallioHaIbHOTO yHiBepcuTeTy iMeHi B. H. Kapaszina
Cepist «Exonorisy, 2023, Bumyck 28

18.Ennan, A.A., Dubyna, D.V., Tsarenko, P.M., Vakarenko, L.P., Dziuba, T.P. & Shykhalyeyeva, G.M. (2018).
How to restore the ecosystem of Kuyalnytskyi estuary? Visnyk of the National Academy of Sciences of
Ukraine. 6, 93-109. https://doi.org/10.15407/visn2018.06.093 (In Ukrainian).

19.Dubyna, D.V., Ennan, A.A., Dziuba, T.P., Vakarenko, L.P., Kiryushkina, G.M., & Shykhalyeyeva G.M.
(2019). Dynamics of vegetation in the Kuyalnitsky estuary valley (Odesa region). Part 1. Natural succession
of vegetation. Chornomors’ki bot. z. 15(3), 251-266. https://doi.org/10.32999/ksu1990-553X/2019-15-3-4
(In Ukrainian).

20. Dubyna D.V., Ennan A.A., Vakarenko L.P., Dziuba T.P., Kiryushkina G.M. & Shykhaleyeva G.M. (2019).
Dynamics of vegetation of the Kuyalnitskyi estuary valley (Odesa region). Part 2. The anthropic successions
of vegetation. Chornomors’k. bot. z. 15(4), 316-333. https://doi.org/10.32 999/ksu1990-553X/2019-15-4-1
(In Ukrainian).

21.Dubyna D.V., Ennan A.A., Dziuba T.P., Vakarenko L.P., Kiryushkina G.M. & Shykhaleeva G.M. (2018).
Syntaxonomy of ruderal vegetation of the Kuyalnyk Liman. Chornomors’k. bot. z. 14(3): 240-268.
https://doi.org/10.14255/2308-9628/18.143/4 (In Ukrainian).

22.Yemeliyanov, V.O., Kulaha, T.B. (2020). History and prospects of research of the Black Sea estuaries. Geol-
ogy and Mineral Resources of World Ocean. 16 (3), 64—75. https://doi.org/10.15407/ gpim02020.03.064 (In
Ukrainian).

23. Ennan, A. A.-A. (Ed.). (2021). Encyclopedia of Kuyalnik estuary: in 8 volumes. V.1. Bibliographic index of
literature (1829-2020). (comp. G.M. Shykhaleyeva, YU.YU. Yurchenko, H.M. Kiryushkina). Kyiv: “Osvita
Ukraine”. (In Ukrainian).

24.Gizer S.M. (2015). Archaeological study of medieval nomads of the North-Western Black Sea Region. In
Bukach, V. M. (Ed.).. Life and memory: a scientific collection dedicated to the memory of Vyacheslav lva-
novich Shamko. Odesa: Homeless Publishing, 2, 56—74. (In Ukrainian).

25. Vitzman, I. (1835). About the benefits of sea, silt and Liman baths in the vicinity of Odesa. Odesa. (In Russian).

26. Gasgaagen, Ch. (1852). Results of a chemical study of sea, lake and liman waters and muds of the No-
vorossiysk Territory. Odesa: Frantsov and Kitch printing house. (In Russian).

27.Vasil’yev, A.S. (1894). Leveling connection of sea levels and estuaries Kuyalnitsky and Khadzhibey. Notes
of the Novorossiysk Society of Naturalists. 19 (1), 251-265. (In Russian).

28. Vasil’yev, A.S. (1898). The results of Kuyalnik estuary studies in terms of topography. Activity reports of
Odesa balneological society. Odesa, 5, 115-134. (In Russian).

29. Vasil’yev, A.S. (1898). Researches of Kuyalnik estuary: Topography part. Notes of the Novorossiysk Society
of Naturalists. 22 (2), 1-300. (In Russian).

30. Lebedintsev, A.A., Krshishanovsky, V.G. (1896). Phisical and chemical researches of Odesa limans. Notes
of the Novorossiysk Society of Naturalists. 2 (2), 33-85. (In Russian).

31. Kuznetsov, V. 1. (2010). A.A. Verigo scientific activity in the fild of microbiology in the university of Odesa
(Novorossiysky university) (1837-1905). Microbiology & Biotechnology. 3, 95-104. (In Ukrainian).

32. Alekseev, A.K. (1910). Geological research in the B. Kuyalnik valley. Notes of the Novorossiysk Society of
Naturalists. 36 (1), 275-285. (In Russian).

33. Krokos,V.I. (1924). Quaternary deposits of Odesa district. Ukrainian geological news, (2), 1-10. (In Ukrainian).

34.Krokos, V.1. (1924). A preliminary report on geological studies of the Kuyalnik and Khadzhibey estuaries in
1920-1921. Journal of scientific research departments in Odesa. 1 (5), 56-61. (In Russian).

35. Gaponov, E.A. (1928). About artesian aquifers in the south of Ukraine. Notes of the Novorossiysk Society of
Naturalists. Odesa. 44. (In Russian).

36.Dubyna, D.V. Ennan, A.A., Vakarenko, L.P., Dziuba, T.P., Kiryushkina, G.M., & Shykhalyeyeva, G.M.
(2019). History of studies of the vegetation cover of the Kuyalnyk estuary valley (Odesa region). Proceedings of
the scientific and technical conf.: Biodiversity of the steppe zone of Ukraine: study, conservation, reproduction
(on the occasion of the 10th anniversary of the creation of the Meotida National Nature Park): (Urzuf village,
October 16-18, 2019). Slovyansk: Publishing House "Drukarsky dvir". 13, 202—209. (In Ukrainian).

37.Ennan, A.A.-A., Shikhaleeva, G.M., Tsarenko, P.M., Kiryushkina, H.M., & Gerasimyuk, V.P. (2022). Al-
gofloristic studies of the Kuyalnyk estuary basin reservoirs (North-Western Black Sea Coast, Ukraine). Algo-
logia. 32(2), 105-132. https://doi.org/10.15407/alg32.02.105 (In Ukrainian).

38. Makarov, Yu.N., Lisovskaya, V.I. (1978). Artemia of Kuyalnik estuary as a fodder object for the develop-
ment of marine economy in the northwestern part of the Black Sea. Proceedings of the 2nd All-Union. conf.
on shelf biology. Kiev. 2, 72-73. (In Russian).

39. Burkser, E.S. (1953). Salt lakes and estuaries. Kiev: Publishing house of Ukrainian Academy of science. (In
Russian).

24


https://doi.org/10.15407/visn2018.06.093
https://doi.org/10.32999/ksu1990-553X/2019-15-3-4
https://doi.org/10.15407/alg32.02.105

ISSN 1992-4259 Bicuuk XapKiBChbKOro HallioHaIbHOTO yHiBepcuTeTy iMeHi B. H. Kapaszina
Cepist «Exonorisy, 2023, Bumyck 28

40.Rozengurt, M.Sh. (1974). Hydrology and prospects for the reconstruction of natural resources of the Odesa
estuaries. Kiev: “Science thought”. (In Russian).

41. Garkusha, N.A., Gozhik, P.F. (Eds.). (1974). Geology of shelf of Ukrainian SSR. Estuaries. Kiev: “Science
thought”. (In Russian).

42.Shvebs, G.1., (Ed.). (1988Liman-estuarine complexes of the Black Sea region: geographical bases of eco-
nomic development. St. Petersburg: Science. (In Russian).

43. Mironov, A.G. (Ed.). (1990). Estuaries of the Northern Black Sea. Institute of Hydrobiology. Kiev: “Scien-
tific thought”. (In Russian).

44. Timchenko, V.M. (1990). Ecological and hydrological studies of water bodies of the northwestern Black Sea
region. Kiev: “Scientific thought”. (In Russian).

45, Tsarenko, P.M., Ennan, A.A., Shikhaleyeva, G.N., Barinova, S.S., Gerasimiuk, & V.P., Ryzhko V.E. (2016).
Cyanoprokaryota of the Kuyalnik Estuary Ecosystem (Ukraine). International Journal on Algae. 18 (4), 337-
352. https://doi.org/10.1615/InterJAlgae.v18.i4.40

46. Shikhaleyeva, G.N., Gerasimiuk, V.P., Kiryushkina, A.N., Ennan, A.A., Tsarenko, P.M. (2017). Algofloristic
studies of the Kuyalnik estuary and temporary water bodies of its vicinities (Northwestern black sea coast,
Ukraine). International Journal on Algae. 19 (3), 195-214. https://doi.org/10.15407/alg27.03.277

47. Gerasimiuk, V.P., Shichaleyeva, G.N., Ennan, A.A., Tsarenko, P.M., & Kiryushkina, A.N. (2018). Algae of
ponds of the Kuyalnik estuary coast (North-Western Black Sea, Ukraine). International Journal on Algae. 20
(4), 393-408. https://doi.org/10.15407/alg28.04.484

48. Shikhaleeva, G.M., Ennan, A.A.-A., Tsarenko, P.M., & Kiryushkina, H.M. (2023). Analysis of the influence
of abiotic factors on the development of microalgae in the hyperhaline Kuyalnyk estuary (North-Western
Black Sea coast, Ukraine). Gidrobiol. Zurnal. 59(3), 3-15. (In Ukrainian).

49.Ennan, A.A.-A., Shikhaleeva, G.M., Tsarenko, P.M., & Kiryushkina, H.M. (2022). Algoflora of the Kuyalnik
Estuary: current state and long-term dynamics. Algologia. 32(3), 224-250.
https://doi.org/10.15407/alg32.03.224 (In Ukrainian).

50.Ennan, A.A.-A., Shikhaleeva, G.M., Tsarenko, P.M., Kiryushkina, H.M., & Gerasimyuk V.P. (2022). Sea-
sonal dynamics of algoflora development of the hyperhaline Kyalnyk Estuary (North-Western Black Sea
Coast, Ukraine). Algologia. 32(4), 271-283. https://doi.org/10.15407/alg32.04.271 (In Ukrainian).

51. Shikhaleyeva, G. M., Ennan, A. A.-A., Tsarenko, P. M., & Kiryushkina, G. M. (2023). Taxonomic Diversity
and Ecological Characteristics of Chlorophyta and Charophyta in the Water Bodies of the Kuyalnyk Estuary
(Ukraine, the Black Sea  Northwestern  Coast). Hydrob.  Journal.  59(1), 25-40.
https://doi.org/10.1615/HydrobJ.v59.i1.30

52.Cherkez, E. A., Kadurin, V. N., Chepizhko, A, V., Medinets, S. V., & Svetlichnyi, S. V. (2015). Peculiarities
of the mineralogy of the bottom sediments of Kuyalnik estuary after replenishment with sea water. Natural
resource potential of the Kuyalnik and Khadzhibey estuaries, the inter-estuary territory: current state,
development prospects: materials Vseukr. science and practice conf. (Odesa, Nov 18-20, 2015). Odesa, 124—
128. (In Russian).

53.Cherkez, E.A., Kadurin, V.N., & Svetlichniy, S.V. (2017). Mineral parageneses of brine and bottom
sediments of Kuyalnik estuary and their genetic classification. Herald of Odesa National University. Series
Geography & Geology. 22 2), 198-211. Retrieved from:
http://nbuv.gov.ua/UJRN/Vonu_geo 2017 22 1 18 (In Russian).

54.Cherkez, E.A., Medinets, V.I., Tyuremina, V.G, & Pravedniy, V.M. (2017). Assessment of volume of the
Kuyalnyk estuary subaqueous feeding with groundwater. Man and environment. Issues of neoecology. 3-4
(28), 57-65. Retrieved from: http://nbuv.gov.ua/UJRN/Ltd 2017 3-4_8 (In Ukrainian).

55. Water regime and hydroecological characteristics of Kuyalnitskyi Liman (2016): monograph / Eds. N.S. Lo-
boda, E.D. Gopchenko. Odesa State Environmental University. Odesa: TES. (In Ukrainian).

56. Kushnir, D.V., Tuchkovenko, Yu.S. (2021). Variability of the hydrological characteristics of the lagoons of
North-Western Black Sea region under conditions of regulated water exchange with the sea (as applied to the
Tylihulskyi Lyman and the Kuyalnytskyi Lyman lagoons): monograph. Odesa: Odesa State Environmental
University. (In Ukrainian).

57. Kuyalnik estuary: realities and prospects of recreational use: monography. B.V., Burkinskiy, K.D. ,Babov,
0O.M., Nikipelova et al. (2019). Institute of Market Problems and Econ.-Ec. research National Academy of
Sciences of Ukraine, Research institution "UKrNRI of med. rehabilitation and resort medicine of the Ministry
of Health of Ukraine". Odesa. (In Ukrainian).

The article was received by the editors 11.05.2023
The article is recommended for printing 15.06.2023

25


https://doi.org/10.1615/InterJAlgae.v18.i4.40
https://doi.org/10.15407/alg27.03.277
https://doi.org/10.15407/alg28.04.484
https://doi.org/10.15407/alg32.03.224
https://doi.org/10.15407/alg32.04.271
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=Vonu_geo_2017_22_1_18
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=Ltd_2017_3-4_8

ISSN 1992-4259 Bicuuk XapKiBChbKOro HallioHaIbHOTO yHiBepcuTeTy iMeHi B. H. Kapaszina
Cepist «Exonorisy, 2023, Bumyck 28

I'. M. LIUXAJIEEBA?, xanz. XiM. Hayk,

MIPOBITHUI HAYKOBHMH CHIBPOOITHHUK BiAUTy MOHITOPUHIY HABKOJIMIIIHBOTO CEPEIOBHIIA
e-mail: i.l.monitoring@ukr.net ORCID ID: http://orcid.org/0000-0002-1475-4415
10. 10. IOPYEHKO?, kan.. 6ios. Hayk,

CTapIINii HAYKOBHUH CIIBPOOITHHUK BiIIily MOHITOPUHTY HAaBKOJIUIITHEOTO CEPEOBUIIA

e-mail: sscu@ukr.net  ORCID ID: https://orcid.org/0009-0006-1132-052X
I'.M. KIPIOLIKIHA?,
CTapIINii HAYKOBHUH CIIBPOOITHHK BilIily MOHITOPHHTY HABKOJMIIHBOTO CEPEAOBHUINA
e-mail: i..monitoring@ukr.net ORCID ID: http://orcid.org/0000-0003-4445-9879
Y Disuxo-ximiunuil incmumym 3axucmy HaGKOMUUWHLO20 CEPedOsUa i T0OUHL
MOH Yxpainu ma HAH Vxpainu,
By [IpeobpaxeHcrka, 3, M. Oneca 65082, Ykpaina

ICTOPISA JOCJIKEHD TA CTAH BUBYEHHOCTI 'TEOEKOCUCTEMM I'lTTIEPTAJITHHOI'O
KYSJIbHUILIBKOI'O JIUMAHY (YKPATHA, MIBHIYHO-3AXIJTHE IPUYOPHOMOP’SI)

Hagano BceOiunmMid aHANi3 AOCHIIKEHh OTHOTO 3 Haicrapimmx nuMaHiB [liBHiuHO-3aximHoro [Ipmdop-
HOMOD s — rinepraninHoro KysulbHHIIBKOTO TMMaHy. [HTepec 10 HOoro BUBYEHHS BU3HAYAETHCS 0ararcTBOM HOTO
MiHepaNbHUX i 0albHEOJIOTIYHIX PECYPCiB, Cepe IKUX 0cOoOIMBE MiCIe TOCINAI0OTh IiHHI cyIb(hiaHI MyNH, Bap-
TICTh AKHUX CKiIanmae 0mu3pko 7 mupa. pon. CIIA. B maHwii 4ac TUMaH BHCHXA€, KATaCTPO(PIUHO 3MEHITYIOTHCS
fioro MOpQOMETPUYHI XapaKTepUCTUKH, MiHepaii3amis ponu csrae Bigmitku 300 mpomine i Oimbiie, a citb 3
OTOJIGHOTO JIHA JIMMaHy PO3HOCHTHCS Ha BEJIMKI BiICTaHI, 0 3arPOXY€E 3aCOJICHHIM CLIBIOCIIYTiAb Ta MPHCaIH-
OHUX AUISIHOK NMpUOEpeHUX HaceJeHHX IMYHKTIB. B Takux yMoBax JIMMaH BTpayae 3/aTHICTH J0 BiJHOBIICHHS
CBOiX O€3LIHHMX MPHUPOIHUX pecypciB. Beebiuna iHdopMalis mono ouiHky ctany KysibHUIBKOTO JIMMaHy Ta
Horo pecypciB BKpail BaKIMBa JJIsl pO3POOKH 3aX0/IiB 1100 OXOPOHH, BIHOBJICHHS 1 30epeKEHHS i€l yHIKaIb-

Bnepiue nmpoBeeHO KpUTHUHUN aHaNi3 Ta y3arajJbHEHHS pe3yJbTaTiB IOCIiKEeHb reoexocucremMu Kysi-
JHHALBKOTO JINMaHy 3a Maibke 200-mitHil mepiox (1829-2020 pp.), BUAiNCHI OCHOBHI €Tamy Ta BigoOpakeHi
HanpsMKU JIOCTI/DKEHb, MPEICTaBIeHa 1X XPOHOJOTis. BUCBITIIEHO MOCTIIHWIBKY, BUJIABHHYY IiSUIBHICTD Ta
PO3TIISIHYTO POJIb 1 pOOOTY WICHIB TOBAPUCTB, SAKi Oynu cTBopeHi mpu Imneparopcskomy HoBopociiickkoMy yHi-
BepcuteTi (HUHI OechKuid HAIllOHANBHUH YHiBepcuTeT iMeHi .I. MeunnkoBa), y HalpsMKy JOCIIPKEHb TPUPO-
M OJECHKUX JMMaHIB i 30kpeMa KysIpbHHIBKOTO JTHUMaHYy, HOTO MiHEpaJbHHUX i OAlbHEOJOTIYHHX PECypCiB.
[IpoananizoBaHO BHECOK HAyKOBHMX OpTaHi3alliii Ta BUCHHX y PO3BUTOK JOCIHIPKEHb CYy4acHOTO CTaHYy JIMMaHY.
lonoBHa yBara mpujiiieHa GpyHIaMeHTAIbHUM KOMIUIEKCHUM JOCIIKEHHSIM reoekocucteMu KysulbHHIIBKOTO
nuMmany. [loka3aHo, 110 CydacHHWI Tepiojl XapaKTepU3yeThCs JOBOJI MOTYKHOK CHCTEMOIO 300py Ta HAaKOIH-
YEeHHSIM 3HaHb PO 110 YHIKaJIbHY BO#OMMY. Lle a0 MOKIIMBICTH NPOBECTH y3arajibHEHHsI HAKOITUYEHOTO 3a 11
JIBa CTOJITTSI Marepiaiy, O 3HaHIUIO BioOpaxkeHHs B 3anovaTkoBaHoMy B 2018p. Di3uKo-XiMIYHUM IHCTHTY-
TOM 3aXUCTy HaBKOJIMIIHBOTO cepenoBuiia i mroauan MOH VYkpainu ta HAH Ykpaiuu Bunanui « EHnukione s
KysnpHumpkoro numany» (y 8 Tomax).
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