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The paper provides information on the structure of sites of the Emerald Network of Ukraine as special areas of
conservation, focused at ensuring the protection of natural fauna, flora and habitats. The development of this network
was initiated for the implementation of a set of resolutions of the Berne Convention (1979), and principles of its
formation are basically similar to Natura 2000. As of 2019, a total of 271 Emerald sites were designated in Ukraine.
According to studies, the water bodies of the network are inhabited by 25 fish species. The data were extracted from up-
to-date ichthyological publications on the distribution of fish species in Ukrainian water bodies, catalogues of
collections of various zoological museums, regional faunal cadastres, and own research. Analysis of the fish species
composition in the sites has shown that the most common and found in more than 60% of the sites are Cobitis taenia,
Rhodeus sericeus amarus, Misgurnus fossilis. This can be explained by characteristics of their biology and tolerance to
environmental conditions. Endemic species are extremely rare in the Emerald sites and narrowly localized in several
river basins. In particular, they are Zingel zingel, Umbra krameri, Eudontomyzon danfordi, Hucho hucho, and
Leuciscus souffia recorded in 5-6 sites of the network. Further research is required that will be focused at the
development of an integral network of Emerald sites in Ukraine. For this purpose, ichthyological reserves of general
and local significance may be considered as promising areas. The analysis of the species number and distribution in
water bodies of Ukraine is quite relative and requires additional special field studies. In addition, a qualitative
assessment of the number of fish species in promising areas requires ichthyological research methods to be unified and

an effective monitoring system be introduced.
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Introduction. Biological diversity continues to
decline worldwide. Habitat destruction, pollution,
overexploitation of natural areas and development of
artificial landscapes are among the major causes of
biodiversity loss. According to the International
Union for Conservation of Nature, 15% of mammals,
13% of birds, 37% of freshwater fish and 23% of
amphibians in Europe are under threat of extinction.
Biodiversity constitutes a natural heritage that needs
to be preserved and handed on to future generations,
especially in view of its intrinsic value and the
ecosystem services that it provides (for example,
provision of food, maintenance of air quality, water
purification, pollination or recreation) (The Emerald
Network in the Republic of Armenia, 2016).

The development of the Pan-European Ecological
Network was envisaged as part of the Pan-European
Biological and Landscape Diversity Strategy,
approved at the 5th Ministerial conference
“Environment for Europe” in 1995 (Sofia, Bulgaria)
(Boltachov et al., 2011).

In the territory of the European Union countries, a
common European ecological network of special
areas of conservation called Natura 2000 is
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established. Outside of the European Union, the
Emerald Network is created, represented by a number
of special protection areas, aimed at ensuring the
conservation of natural fauna, flora and habitats. The
development of this network was initiated for the
implementation of a set of resolutions of the Berne
Convention (1979), and principles of its formation are
basically similar to Natura 2000. Both networks, due
to their political weight, geographical distribution,
biological and landscape diversity, are the main
components of the Pan-European Ecological Network
(Pashkevich, Fitsailo, 2012; Solomakha, 2016).
To-date, the Emerald sites have been designated in
6 countries: Belarus, Georgia, Moldova, Norway,
Switzerland and Ukraine (List of officially adopted
Emerald sites, 2018). In addition, the Standing
Committee of the Bern Convention regularly
nominates officially as “Candidate Emerald sites” a
number of sites proposed by all countries currently
working on the establishment of the Emerald
Network (7 countries from Eastern Europe and the
South Caucasus, 5 countries from the West Balkans,
Norway and Morocco) (List of officially nominated
candidate Emerald sites, 2018). Several of the
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mentioned countries have published their summaries
on national Emerald sites and determined their
development perspectives (The Emerald Network in
the Republic of Armenia, 2016; Gusev, Lisetskii,
Ermakova, 2016; Shavgulidze, Artsivadze, Nozadze,
2018).

The Emerald Network of Ukraine is based on
approaches and principles of the Pan-European
Ecological Network. The recommendation of the
Standing Committee (No. 16) (1989) defines the
criteria to be met by the Emerald site:

- contributes substantially to the survival of
threatened species, endemic species, or any of the
species listed in Annexes | and II of the Berne
Convention;

- supports significant numbers of species in an
area of high species diversity or supports important
populations of one or more species;

- contains an important and / or representative
sample of endangered habitat types;

- contains an outstanding example of a
particular habitat type or a mosaic of different habitat
types;

- represents an important area for one or more
migratory species.

The development of Emerald Network and Natura
2000 seeks to ensure the conservation of rare habitats,
plant and animal species. Fish is an important
component in the majority of the established natural
protected areas in most European countries. The
assessment of representativeness of fish species and
their status defines further steps in the development of
management plans and implementation of special
measures for the restoration of rare species
populations. Thus, a number of countries summarized
the fish data within nature conservation networks and
are planning special biotechnical activities (Thiel,
Backhausen, 2006; Banaduc, Oprean et al., 2011;
Wolnicki et al., 2011; Curtean-Banaduc, Cismas et
al., 2015).

The Ukrainian part of the European Emerald
Network has been developed since 2009. The leading
organization responsible for its establishment is the
Ministry of Ecology and Natural Resources of
Ukraine, the developer is the charity organization
“Intertekotsentr”. Based on the results of the surveys,
in 2016 the Standing Committee of Bern Convention
approved a list of Emerald sites, which includes 271
sites for Ukraine. Since 2016, the non-governmental
nature conservation initiative “Emerald — Natura 2000
in Ukraine” and NGO “Ukrainian Nature
Conservation Group” have launched the development
of a shadow list of the Emerald Network. By now,
they have proposed to extend the Ukrainian Emerald
Network adding 124 new sites (Polyanska et al.,
2017, Vasyliuk et al., 2019a). In addition, a
methodical guide on the design and conservation of
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Emerald Network sites was developed (Vasyliuk et
al., 2019b). Nowadays, at the national level, legal
mechanisms for the development and functioning of
the Emerald network are considered, and gaps in the
Law of Ukraine “On the Emerald Network Sites” are
evaluated (Bevz, 2018).

The main purpose of research was to analyze the
representativeness of fish in water bodies of the
Emerald Network of Ukraine and identify gaps in the
current knowledge of rare fish species populations in
the country. As part of this goal, the following
objectives were foreseen:

- to analyze the current structure of the
Ukrainian Emerald sites;

- to evaluate the representativeness of fish in
water bodies of the Emerald Network;

- to indentify the importance of the Emerald
objects for the protection of fish;

- to analyze gaps in current ichthyological
studies in the context of the Emerald Network;

- to propose further steps for the development
of ichthyological studies as an integral part for the
management of the Emerald sites of Ukraine.

Materials and methods. Emerald Network
development projects in Ukraine have been
implemented since 2009 by the charity organization
“Intertekotsentr” within the framework of a joint
programme between the European Union and the
Council of Europe on the preparation of the Emerald
Network of conservation areas. Over the period of
2009-2013 ichthyological research was consolidated
in a collective monograph (Boltachov et al. 2011).

The required activity included filling of the
database on the species distribution in each Emerald
site. The data were extracted from up-to-date
ichthyological publications on the distribution of fish
species in Ukrainian water bodies, catalogues of
collections of various zoological museums, regional
faunal cadastres, and own research. In some cases an
expert assessment of the possibility of occurrence of
certain species in small and unexplored water areas
was made. In total, standard forms for 221 Emerald
sites were filled.

Results and discussion. Since 18 November
2016, the Emerald sites for three countries
(Switzerland, Belarus, Ukraine) have been officially
designated. They have successfully passed a
biogeographic assessment of their suitability for the
conservation of flora, fauna and habitats approved by
the relevant resolution of the Berne Convention.

The current Emerald Network of Ukraine includes
271 sites with a total area over 62 thousand km?2,
covering more than 10 % of the Ukrainian territory
(Fig. 1).

It includes protected areas of Ukraine with
different status:
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Fig. 1. Sites of the Emerald network in Ukraine



- 19 nature reserves;

- 7 biosphere reserves;

- 44 national nature parks;

- over 120 sanctuaries (zakazniks) of state and
local importance;

- 22 regional landscape parks;

- 7 Ramsar sites;

- over 80 territories of high/valuable
biodiversity, among them reservoirs of the
Dnieper, river valleys, limans of the Azov-
Black Sea coast, some woodland and
mountain areas, etc.

Emerald sites are
biogeographical regions:

- Pannonian (Transcarpathian region);

- Alpine (Carpathian region);

- continental (forest-steppe and steppe zones
of Ukraine);

- steppe (steppe zone of Ukraine, including
the Crimea and water areas of the Black Sea
and Sea of Azov).

The highest number of them is located in the
continental and steppe bioregions, the lowest — in the
Alpine and Pannonian ones (Table 1). The
percentage of Emerald sites differs between
bioregions. The highest is in the Alpine bioregion,
exceeding 22 % of the bioregion area, and for others
it ranges about 10 %.

represented in 4

Table 1.
Distribution of Emerald sites per bioregions and their
total area
Bioregion Number of Area, thnd ha
sites

Alpine 23 564.3
Continental 138 3188.6
Steppe 105 2485.6
Pannonian 5 27.8

Analysing the structure of Emerald sites in the
context of their suitability as fish habitats we should
note that the percentage of water bodies included in
the network are quite high. These water areas are
represented as follows:

- In the Dnieper basin — by all the Dnieper
reservoirs, mouth zone, major parts of river
channels of the Turia, Stokhid, Prypyat, Desna,
some valuable areas of the rivers Sluch, Seim,
Ros, Stugna,Udai, Sula, Psel, Vorskla, Orel, etc.

- In the Dniester basin — by mountain upstreams of
the Dniester river, by Dniestrovske Reservoir,
some valuable areas of the rivers Stryi,
Lomnytsia, Lukva, Zolota Lypa, Strypa, Seret,
Zbruch, etc.

- In the Danube basin — by the entire river delta,
part of the river channel, Danube lakes,
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significant parts of the rivers Tisa, Tereblia, Prut,

Chornyi and Bilyi Cheremosh, Cheremosh, Uzh,

etc.

- In the Western Buh basin — by some valuable
areas of the rivers Western Buh and Rata.

- In the Southern Buh basin — by a significant part
of the river downstream, water bodies and
channels of small rivers in the upper part of the
basin, part of the Savranka river channel.

- In the Siverskyi Donets basin — by Pechenizke
Reservoir, valuable river channels and water
bodies of Siverskyi Donets, a significant part of
the Oskil river channel.

- In the basin of rivers of the northern part of the
Azov Sea region — by mouth zones of the rivers
Hruzkyi Yelanchik, Berda, Korsak, Lozuvatka,
Molochna, Velykyi and Malyi Utliuk.

- In the basin of rivers of the Crimea — by some
valuable areas of river channels and upstreams of
the rivers Chorna, Belbek, Kacha, Alma, Angara.

- In the basin of rivers of the northern part of the
Black Sea region — by some areas of the rivers
Tilihul, Kuchurgan, Kohylnyk, Kyrhyzh Kytai,
Kahul, etc.

- In the water area of the Sea of Azov — by
significant parts of Tahanrozka, Bilosaraiska,
Berdianska, Obytichna bays, Molochnyi Liman,
part of Utliutskyi Liman, by Central Syvash and
Eastern Syvash.

- In the water area of the Black Sea — by its
significant areas, bights of the southern coast of
the Crimea, bays Karkinitska, Dzharylhachska,
Tendrivska, Yahorlytska, limans Dniprovsko-
Buzkyi, Berezanskyi, Tilihulskyi, Kuyalnytskyi,
Dnistrovskyi,  Sasykskyi and  Tuzlovskyi.
Thereby, the current Emerald Network includes
different types of water bodies which are broadly
represented within Ukraine and can be potentially
important for the fish conservation.

Emerald sites have different importance for the
conservation of individual species. According to the
Berne Convention requirements the four-level
assessment was done (categories A-D) (Table 2).

The analysis of the species number and
distribution in water bodies of Ukraine is quite
relative and requires additional special field studies.
In general, it was carried out in accordance with
available literary data, original research and expert
opinion. Though certain species or Emerald sites
stil need further refinement and possible
clarification, this analysis provides an opportunity to
talk about the suitability and adequacy of the
Emerald Network's sites for the conservation of
certain species of fish, since these sites, as required
by the Berne Convention, provide habitats for about
half of the species populations within the bioregion.
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Table 2.
Species composition and representativeness of fish in
Emerald sites of Ukraine
Importance of the
area for the

Species population Total
conservation*
A|B|] C|D

Rhodeus sericeus 7 |22|145] 9] 183
Cobitis taenia 5 9 | 137 | 4 155
Misgurnus fossilis 1 10| 116 2 129
Aspius aspius 10 | 16| 59 | 4 89
Gobio albipinnatus - | 28] 23 | - 51
Eudontomyzon mariae | - 2|43 | 4 49
Pelecus cultratus - - 41 ]2 43
Sabanejewia aurata - 129 12 | - 41
Alosa pontica 1 [21] 13 | - 35
Alosa tanaica - |13 ] 10 | - 23
Gl | |5 | 12|
Cottus gobio 5 6 - 19
Alosa maeotica - |16] 2 - 18
Gobio kessleri - 51 11 18
Phoxinus percnurus - 5110 18
[il)}l;lsl?cephalus 34 17
Barbus meridionalis 2 | 4 9 - 15
Zingel streber - 9 4 - 13
Zingel zingel - |16 7 | - 13
Hucho hucho 6 | 3 1 - 10
Umbra krameri 1 5 2 1 9
Gobio uranoscopus 5 3 - - 8
Gocatis 15 15 12 ||
Leuciscus souffia 3|2 2 - 7

Note: *Importance of the site for the population
conservation: A — highest; B — high, C — significant; D —
insignificant.

In total, water bodies of the network support 25
fish species, the most common of which are the
spined loach (Cobitis taenia), European bitterling
(Rhodeus  sericeus amarus), and weatherfish
(Misgurnus fossilis) owing to their biology and
tolerance to environmental conditions. They are
recorded in almost 50 % of the sites (Table 2).
Endemic species, narrowly localized in some river
basins, are extremely rare. Primarily, they are Zingel
zingel, Umbra krameri, Eudontomyzon danfordi,
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Hucho hucho, Leuciscus souffia. These species are
recorded in 5-6 sites of the network.

Discussion. Analyzing the importance of sites for
fish, it should be noted that a significant number of
them is fairly well represented by the species of
Emerald Network. The leader is the Danube
Biosphere Reserve, providing shelter for 17 species
of fish. Such a high value is associated with the
diversity of environmental conditions in the reserve
(marine waters, a powerful delta system and inland
lakes) and high endemism of fish species. Also,
more than 10 fish species are recorded in the
Emerald sites, holding large areas of Alpine and
Pannonian bioregions (Uzhanskyi and Vyzhnytskyi
natural nature parks, Vynohradivska Tysa,
Marmoroski and Chyvchyno-Griniavski Mountains,
etc.). The combination of different types of habitats
(mountainous and plain parts of rivers) in these sites
contributed to the formation of a high fish diversity.
The 20 % of the sites (n = 52) have no fish species
protected by the Berne Convention in their fauna
structure (Fig. 2).
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Fig. 2. Representativeness of the number of fish
species within Emerald sites

In addition, further activities are required aimed
at forming an integral network of Emerald sites in
Ukraine. In this respect, ichthyological sanctuaries
of national and local significance, deepwater
wintering habitats, and spawning grounds may be
considered as promising areas.

The current ichthyological studies, on which the
designation of Emerald sites is based, has certain
peculiarities and imperfections:

- lack of comparative data on the population
abundance in reservoirs. Unfortunately, in
Ukraine there are no unified research methods
that allow comparing the number of fish species
and receiving representative data on their
dynamics.

- lack of a monitoring system and expert network
observing the population status of fish species
under the Berne Convention. To-date, the
legislation only provides for the monitoring of
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commercial fish species to determine their

number and trends of changes in the populations.

Other species, including those listed in the Berne

Convention, are not subject to permanent and

systematic research.

- technical and legislative restrictions on permits
for taking fish from the wild. Bureaucratic
obstacles in receiving permits for fish catching
blocks the possibility to organize a network of
monitoring and systematic ichthyological studies.
In general, the current Emerald Network of

Ukraine has fairly high potential for the protection

of rare species of fish, which was confirmed in the

framework of biogeographic workshops. It should be
noted that the justification and approval of Emerald
sites is only the first and, in our opinion, the simplest
step in implementing resolutions of the Berne

Convention. The approved network of sites can

serve as a basis and, in the long run, Ukraine has the

opportunity to change boundaries of the existing
sites and add new ones.

In our opinion, a major problem will be the
measures aimed at the legislative regulation of the
functioning of the Emerald sites and the
development of special measures (management
plans) for the conservation of individual species
populations or a site as a whole. The lack of
normative documents and contradictions in
approaches to the use of natural resources in water
areas will require many approvals and may lead to
conflicts and controversies. This may be particularly
acute for the Dnieper River and Dnieper reservoirs,
which are, in fact, technical water areas, and the
approval of management plans for the species
protection will be rather complicated.

It is also necessary to note the specifics of certain
species of fish, especially the European bitterling
and the spined loach, which have a significant range
and high numbers. Adoption of legislative norms
regarding the restriction of the use of natural
resources in habitats of these species can lead to the
blockage of economic activity of most fishery
enterprises of Ukraine.

We suggest the following main directions of
activities for the development of the Emerald
network and conservation of the fish species
included in the Berne Convention:

1. To enable environment for organizing monitoring
of fish population statuses in Ukrainian water
bodies through the unification and approval of
methods of ichthyological research, formation of
an expert network, and simplification of the
procedure for obtaining permits for fish catching.

2. To search new, promising Emerald sites basing
on the development of an effective and
professional strategy for the systematic scientific
research in water bodies of Ukraine.
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3. To legalize Emerald sites in regulatory
provisions and nature conservation laws.
Initially, to provide the mandatory development
of management plans for Emerald sites that will
include effective measures for the improvement
of fish habitats within the particular site.

4. To take balanced and compromise decisions
regarding to the establishment of the procedure
for the development of nature resource
exploitation practices within Emerald sites.
Primarily, the possibility of an individual
approach to the management of Emerald sites and
application of different management tools should
be provided.

Conclusions. As of 2019, a total of 271 Emerald
sites were designated in Ukraine. According to
studies, water bodies of the network are inhabited by
25 fish species. The most common, due to their
biology and tolerance to environmental conditions,
are Cobitis taenia, Rhodeus sericeus amarus, and
Misgurnus fossilis. Endemic species are extremely
rare in the Emerald sites and narrowly localized in
several river basins. In particular, they are Zingel
zingel, Umbra krameri, FEudontomyzon danfordi,
Hucho hucho, and Leuciscus souffia.

Further research is required and should be
focused at the development of an integral network of
Emerald sites in Ukraine. For this purpose,
ichthyological reserves of general and local
importance, deepwater wintering habitats and
spawning grounds may be regarded as promising
areas.

The development of effective management plans
for Emerald sites is possible in case of unified
systematic ichthyological studies and definition of
expert network.

References:

1. Pashkevich NA., Fitsailo TV. Habitats of the Emerald
Network in Ukraine. Scientific Bulletin of the National
University of Bioresources and Natural Resources of
Ukraine. 2012. 171(1): 135-139. (in Ukrainian).

2. Boltachov OR, Didukh YaP, Solomakha TD, Dudkin
OV, Ivanenko IB, Karpova EP, Kohan OV,
Onischenko VA, Parchuk GV, Sirenko IP,
Chervonenko OV, Yaremchenko OA, Protsenko LD,
eds. The Emerald Network in Ukraine. Kyiv,
Khymdzhest; 2011. (in Ukrainian).

3. Vascular plants of the Emerald Network of Ukraine
under the protection of the Bern Convention / Team of
authors, edited by V.A.Solomakha. — Zhytomyr,
Ukraine: Evenok; 2016. (in Ukrainian)

4. The Emerald Network in the Republic of Armenia.
Yerevan. —2016. 61 p.

5. List of officially adopted Emerald sites (November
2018) https://rm.coe.int/updated-list-of-officially-
adopted-emerald-sites-november-2018-/16808f184d.

6. List of officially nominated candidate Emerald sites
(November 2018) https://rm.coe.int/updated-list-of-

Biological systems. Vol. 11.Is. 1. 2019



officially-nominated-candidate-emerald-sites-
november-/16808f184c.

Bevz O. Legal regulation of the Emerald Network:
national and global aspects. Journal of Vasyl Stefanyk
Precarpathian National University. 2018. 5(2): 91-98.
Béanaduc D, Oprean L, Bogdan A. Fish species of
community interest management issues in Natura
2000 Site Sighisoara-Tarnava Mare (Transylvania,
Romania). Revista economica. 2011. 3(56): 27-31.
Curtean-Banaduc A, Cismas 1.-C, Banaduc D. Pelecus
cultratus (Linnaeus, 1758) on site management
decisions support system — a Carpathian Natura 2000
site study case. Romanian Journal of Biology. 2015.
60(1): 27-37.

13.Gusev AV., Lisetskii FN., Ermakova EI Principles

and experience of justification of ecological
representativeness of Emerald network potential sites.
Research Journal of Pharmaceutical, Biological and
Chemical Sciences. 2016; 7(2): 1178-1189.

14.Polyanska KV, Borisenko KA, Pawel Pawlaczyk,

Vasilyuk OV, Marushchak OYu, Shiryaeva DV, ,
Oskirko OS, Nekrasova OD, Kutsokon YuK,
Balashov IO, Vinokurov DS, Vashenyak Yu. A.,
Moisienko II, Domashevsky SV, Wind SG, Pliga AV,
Martynov OV, Smirnov NA, Spinova Yu.O, Dyatlova
OS, Roman AM, Bogomaz MV, Bezsmertna OO,
Kuzemko AA, eds. Involvement of the public and
scientists into designing of the Emerald Network in

10. Thiel R, Backhausen 1. Survey of Natura 2000 fish
species in the German North and Baltic Seas. In: von
Nordheim H, Boedeker D, Krause JC, ed. Progress in
Marine Conservation in Europe Publisher. Berlin,
Heidelberg, Springer-Verlag; 2006: 157-178.

11. Wolnicki J, Sikorska J, Kolejko M. Lake minnow,
Eupallasella  percnurus  (Pall.), in  Lubelskie
Voivodeship in Poland - Occurrence, threats, and
protection. Archives of Polish Fisheries. 2011; 19(3):
201-208.

12. Shavgulidze I, Artsivadze K, Nozadze S. Emerald
Network — Questions and Answers. Thbilisi; 2018.

Ukraine. Kyiv; 2017. (in Ukrainian).

15. Vasyliuk O, Marushchak O, Testov P, Grynyk E,
Kuzemko A, Borysenko K, eds. Designing and
conservation of the Emerald network sites. Methodical
materials. Kyiv, LAT & K; 2019. (in Ukrainian) a.

16.Vasyliuk O.V., Vasheniak Yu.A., Kuzemko A.A.,
Kutsokon Yu.K., Lesnik V.V., Marushak O.Yu.,
Moisienko LI, Oskyrko O.S., Sadohurska S.S., et al.
Sites proposed to be included in the Emerald Network
of Ukraine (the shadow list, part 2). Edited by
Borysenko K.A., Kuzemko A.A. Kyiv: “LAT&K”,

2019. 234 p. (in Ukrainian) b.

PUBHU BOJJOVIM CMAPATJIOBOI MEPEKI YKPAIHU

B. O. Jlemuenko, H. A. J/lemueHnko

B pobomi naseoena ingpopmayis wooo cmpykmypu 06 ’cxkmic Cmapazooeoi mepexci Yxpainu sx mepumopii
0CoONUB020 NPUPOOOOXOPOHHO20 3HAYEHHS, SKI MAOMb Ha Memi 3abe3neyumu 30epediceHts npupooHol paynu, ropu
ma oceauwy. Pozeumox yiei mepeci 6yno posnouamo 3 peanizayii paoy peszomoyiil beprcovkoi xoneenyii (1979 p.),a
npunyunu ii popmyeanns bazyromecs Ha 6 ocHoswomy Natura 2000. Cmanom na 2016 pix 6 Yrpaini eiomivacmocs 271
Cmapazoosuti 06’ckm. 321010 00CHIONCEHb 6CMAHOBICHO, U0 Y BOOHUX 00 'ckmax mepedici mewkae 25 6uoie pub. Jani
Oy OMpUMAani 8 pe3yibmami AHALi3y CYYACHUX IXMIONO2IYHUX NYONIKAYIl NPO NOWUPEHHS U6 Pub 6 YKPAIHCLKUX
6000UMAX, KAMANO2I6 KONEKYI PIZHUX 300102IYHUX MY3ei8, PeClOHANbHUX (DAYHICMUYHUX Kaoacmpié ma GIACHUX
oocniodiceny asmopis. Ananizyrouu 6uoosull Ckiad pud mepumopitl Cri0 3a3HAYUMU, WO HAUOLIbW NOWUPEHUMU €
Cobitis taenia, Rhodeus sericeus amarus, Misgurnus fossilis. Lle nog’szano 3 ix 6ionozicto i moaepanmuicmio 00
exono2iynux ymos. Cnio 3asmavumu, wo 60HU Giomivaromecs Oinvwt Hidie y 60 % mepumopiii. [Jocums pioxicHumu
sudamu 6 06’ckmax Cmapazoo6oi mepedici € eHOeMiuHi, SAKi 8Y3bKO JIOKANIZ08AHI 6 OKpeMUX pIiukoeux OaceiHax.
Ilepeoycim ye Zingel zingel, Umbra krameri, Eudontomyzon danfordi, Hucho hucho, Leuciscus souffia. Bonu
BIOMIUAIOMbCSL 8 -6 Mepumopisix Mepexci. 3a3Hauacmoscs HeoOXIOHICMb NOOALUIUX poOIm, SKI OYOymb CNPAMOBAHT HA
opmysanns yinicnoi mepesici Cmapazoosux 06 ’ekmis ¢ Yrpaini. Ilepcnexmusnumu mepumopisimu OJist Yb020 MONCYMb
cmamu IXmiono2iuHi 3aKA3HUKU K 3d2aIbHO20, MAK | Micye8o2o 3navenns. Okpim mo2o, 0Jis AKICHOI cucmemu OyiHKu
yucerbHoCmi 8UOI8 pub 8 Mexcax NepcneKmusHUX mepumopiltl € HeoOXiOHicmb YHIQIKayil iIXmionoeiyHux Memooie
00CNIONCEHb MA 3aNPOBAOICEHHS JIEBOI cucmeMu MOHIMOPUHZY.

Kirouosi cnosa: Hamypa 2000, Cmapazdosa mepesica, Yrpaina, puba, 0xopoHa, MOHIMOPUHe
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