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Abstract

Thorough investigation of the entire mammalian assemblages has not been hitherto
conducted in any African city. Most studies were limited to single species causing
problems to citizens or to small mammals causing health hazard. In 2011-2020,
81 mammal species were recorded in Windhoek, the capital of Namibia, although
only 34 (42.0%) species occurred in the inner zone of the city (50 km?). The most
speciose (25 species) order were rodents. Within this order the most speciose was
the family Muridae (n = 13 species), while the most common rodent species were:
Rhabdomys pumilio, Mastomys coucha, Gerbilliscus leucogaster, and Gerbillurus
paeba. The second most speciose group of mammals were Chiroptera represented
by 14 (17.3%) species in the outer zone (650 km?) and 8 species (23.5%) in the
inner zone. Ungulates, although mostly rare or uncommon, were in the outer zone
represented by eight (9.9%) species. None was, however, recorded in the inner
zone. Nineteen Carnivora species (23.5%) were recorded in the outer zone, but
only two of them in the inner zone. Other species recorded in Windhoek were
representatives of seven other orders: Eulipotyphla (n =4 spp.), Macroscelidea
(n =3), Lagomorpha (n = 3), Hyracoidea (n = 1), Primates (n=2), Tubulidentata
(n=1), and Pholidota (n =1). Two species, Cynictis penicillata and Geosciurus
inauris, were found to be relatively common in the inner zone. They have reached
a population density (5.6 and >2.0 individuals per 100 ha, respectively) higher than
in any other cities in Namibia, and probably in southern Africa at large. Despite
intense searching in the inner zone, Hystrix africeaustralis and Procavia capensis
were only recorded in a shrubby hill. The Procavia capensis population was esti-
mated at 4070 individuals. A few troops of Papio ursinus are resident only in the
outer zone. The following species recorded in Windhoek are in the IUCN Red List
of Threatened Species: Acinonx jubatus, Panthera pardus, Felis nigripes, Hyaena
brunnea, and Smutia temminckii. Noteworthy is the absence of any alien mammal
species in the inner zone, and the presence of only Mus musculus in the outer zone
of the city. The protection of mammals in Windhoek, especially in the outer zone,
may act as a catalyst to move the municipality governance towards a more effec-
tive biodiversity conservation.
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PizHoMaHIiTTS ccaBliB YpOAHi30BaHOI0 cepea0BHINA B MOCYIIUBIH 30HI
niBJIeHHO-3aXiTHOI Apuku

I'kerosxk Komiii

Pesrome. Jloci B s)x0mHOMY ahpHKaHCHKOMY MICTi HE MPOBOJIIIOCS PETEIBHOTO JOCIIKCHHS BCiX CCaBIiB.
BinpmicTs nocmimkeHs 0OMexXyBaIUCI OKPEMUMH BHIAMH, 110 CTBOPIOIOTH MPOOJIEMH Uil TPOMaJsH, abo api-
OHUMH CCaBLSMH, [0 CTAHOBJIATH 3arpo3y s 310poB's. ¥ 2011-2020 pokax y Binaryky, cromuui Hami6ii, 3a-
peectpoBaHo 81 BuJ ccaBliB, xoua jumre 34 Buau (42,0%) 3ycTpivanucs y BHYTpilIHii 30Hi Micta. Hai6imbmn
unocnerupivauM (21 Bua) psgom Oynu rpusyHd. Y Mexax IbOTO PsAy HaiOumbl BumocnerudivHon Oyna
pomuna Muridae (n = 7 BiJiB), a HalMOIIKPEHIIINMH BUAAMH cepen rpusyHiB Oyiau Rhabdomys pumilio, Mas-
tomys coucha, Gerbilliscus leucogaster i Gerbillurus paeba. Ipyroro HaiiGisbIn BUIOBOIO TPYIIOK0 CCABIiB OY-
M pyKokpwii, npencrasieni 14 (17,3%) Bunamu y 30BHinIHIHM 30HiI (650 xM2) 1 BicbMoma Bunmamu (23,5%) y
BHYTpimHii 30Hi. KonuTHi, X04a 31e0ib1oro pinkicHi abo He3BUYHI, Oyiy IpecTaBieHi y 30BHILIHII 30Hi Bi-
cemoMma (9,9%) BugaMu. Y BHYTpIIlIHII 30HI HE OYJIO 3apeeCTPOBAHO JKOMHOTO BUAY. JIeB'ATHAMISTE BUIIB XU-
XKHX ccaBliB (23,5%) Oymnu 3apeecTpoBaHi y 30BHIMIHIH 30Hi, ane JUIIe Ba 3 HUX - Y BHYTpimHid. i Buay,
3apeecTpoBaHi y Binaryky, Oymum mnpencraBHuMKamu cemd iHmmxX psgis:  Eulipotyphla (n=4 Bumn),
Macroscelidea (n = 3 Buau), Lagomorpha (n = 3), Hyracoidea (n = 1), ITpumaru (n = 2), Tubulidentata (n = 1) i
Pholidota (n = 1). /iga Buau, Cynictis penicillata i Xerus inauris, BUSBHIHCS BiJIHOCHO TIONIMPEHUMHE Y BHYTpi-
IIHIH 30HI. BoHM nocsriy Bumo1 miinsHoCTI nomyssii (5,6 ta >2,0 oco6un Ha 100 ra BiANOBiAHO), HIX y Oyab-
KoMy iHmomy micti Hawmi6ii, i, iMoBipHO, y miBaeHHil Adpumi B mitomy. He3Baxkaroun Ha iHTEHCHUBHI HOITY-
KW y BHyTpimHiii 301, Hystrix africeaustralis i Procavia capensis 6y 3apeecTpoBani Jimiie Ha 3apoCciioMy 4a-
rapuukamu marop6i. UucensHicts Procavia capensis orinena B 40-70 ocobun. Heuncnenni rpymu Papio
ursinus MeNKaroTh JIMIIe y 30BHIIIHIA 30H1. HacTyrHi Bumy, 3apeectpoBati y Binaryky, saneceHo 10 YepBoHO-
T'O CITMCKY BUJIB, 1110 NepeOyBaroTh i 3arpo3oro suukaenHs MCOIT: Acinonx jubatus, Panthera pardus, Felis
nigripes, Manis temminckii i Hyaena brunnea. BaxiBo Bi[3HAYHTH BiICYTHICTH OY/b-SIKUX Ty>KOPiIHUX BUJIIB
CCaBIiB y BHYTpimHiH, i Tineku Mus musculus € y 30BHimHi# 30Hi MicTa. OXopoHa ccaBuiB y BiHaryky, oco6-
JIMBO Y 30BHILIHIN 30HI, MOXE CTaTH KaTali3aTOpOM, SIKMH CIIOHYKaTHMe MyHIIUMaNITeT 10 OUIbII edeKTHBHO-
ro 30epeeHHs 0i0pPI3HOMAHITTSI.

KntogoBi cmoBa: Michka eKoJOTis, ypOaHICTHYHHUI T'paJi€HT, KOHTPOJIBHUI CIIMCOK BUIB, NIUTBHICTH Hace-
neHHs1, BiHAryk.

Introduction

In sub-Saharan Africa, most cities were founded in the 19th century. However, due to their rap-
id development, in many African countries more people live today in cities than in rural areas.
Whereas in 1950, c. 10% of African population lived in urban areas, the urban population is project-
ed to reach about 55% by 2050, with at least nine megacities (>10 min inhabitants each). This rapid
urbanisation has caused fragmentation and/or destruction of natural habitats, environmental pollu-
tion, and biodiversity decline [Gunerlap et al. 2018]. For some animal species, urbanization brought,
however, some benefits through a creation of new shelters, nesting and roosting sites, an increase of
food resources, and, at the same time, decrease of competition and natural predation [e.g. Kopij
2023a-h].

Mammals are probably one of the most affected groups of animals in urbanised environment
throughout the world. In Africa, forest-dwelling primates, carnivorans, and ungulates seem to be
especially negatively affected by urban development [Zungu et al. 2019; Schnetler et al. 2021;
Thatcher et al. 2021]. However, to date, thorough investigation of the entire mammalian assemblag-
es has not been conducted in any African city (Table 1). Most studies were limited to single species
causing problems to locals. These are usually carnivorans, less often primates and rodents.

In Africa, especially problematic in urbanised environment are small rodents. Studies on small
mammal communities were therefore the main subject of mammal research in this environment. The
studies aimed to determine the abundance, habitat selection or parasites of particular species com-
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prising the communities (Table 1). To date, however, very few researchers have focused on the
abundance of large and medium-sized mammal species occurring in cities. Such knowledge is, how-
ever, of a prime importance in detecting population trends and urbanisation mechanisms. Such
knowledge may also enable to formulate rational wildlife management policies, conservation or
control measures.

Likewise, in Windhoek, quantitative studies were conducted on assemblages of small terrestrial
mammals for parasitic examination (Table 1), but neither the entire mammal assemblage nor any
mammal species was a subject of thorough investigation so far. The purpose of this study was to
evaluate the status and abundance of all mammal species in Windhoek and its surroundings.

Study area

The study was confined to the city of Windhoek, on the plateau of the Khomas Highland in cen-
tral Namibia (Fig. 1). The city is situated at ¢. 1700 m a.s.l. The Windhoek area was settled in 1840,
while in 1890 it was created the local headquarter of the colonial German Empire. The population
grew by more than four times from 1981 to 2020: 96 057 in 1981, 325 858 in 2011, and 431 000 in
2020 (www.macrotrends.net).

Table 1. Mammals investigated in African cities

Tabmuns 1. CeaBii, gocnimkeHi B ahpUKaHCHKIX MicTax

Mammal species City Aspects investigated Source

Mammals Bloemfontein, SA Diversity [Kopij & Eksteen 1996]
Forest mammals Durban, SA Diversity [Zungu et al. 2019]
Forest mammals Durban, SA Forest fragmentation effect [Manqgoba et al. 2020]
Macromammalia Cape Town, SA Diversity [Schnelter et al. 2021]

Micromammalia

Micromammalia
Micromammalia

Micromammalia
Micromammalia
Micromammalia

Micromammalia
Cape gryshok
Leopard

Spotted hyaena

Caracal

South African large-
spotted genet

Water mongoose
Yellow mongoose
Chacma baboon

Vervet monkey
Rock hyrax

Cape porcupine
Cape ground squirrel

Cotonou, Niamey;
West Africa
Niamey, Niger
Windhoek, Namibia

Cotonou, Benin
Kibera, Kenya
Accra, Ghana

Franceville, Gabon
Port Elizabeth
Nairobi, Kenya

Harar, Tigray; Ethiopia

Cape Town, SA
Kloof, Hillcrest; SA

Durban, SA
Windhoek, Namibia
Cape Town, SA

Durban, SA
Bloemfontein, SA

Ballito, KZN, SA
Windhoek, Namibia

Small mammal communities,
invasive vs. indigenous

Small mammal community

Small mammal community, ecto-
parasites

Small mammal community

Small mammal community

Small mammal community, habitat
selection

Small mammal community
Diet

Human-wildlife conflict
Foraging in rubbish damps

Human-wildlife conflict

Home range, habitat use; human-
wildlife conflict, diet

Home range, habitat use; diet
Population size

Human-wildlife conflict

Home range, habitat selection,
human-wildlife conflict
Population size, control measures
Home range

Population size

[Hima et al. 2019]

[Garba et al. 2014]
[Mfuni et al. 2013]

[Houemenou et al. 2014]
[Halliday et al. 2015]
[Garshong et al. 2013,
Gbogho et al. 2017, Ofori et
al. 2018]
[Mangombi-Pambou 2023]
[Kigozi et al. 2008]

[Landy et al. 2018]

[Abay et al. 2011; Yirga et
al. 2015]

[Nattrass & O’Riain 2020]
[Widdows 2015; Widdows &
Downs 2015]

[Streicher et al. 2021, 2022]
This study

[Hoffman & O’Riain 2012;
Bentley et al. 2015; Drewe et
al. 2012]

[Patterson et al. 2019;
Thacher et al. 2021]

[Wiid & Butler 2015]
[Ngcobo et al. 2019]

This study
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For the purpose of this study, two zones were distinguished: inner zone, c. 2-6 km around the
centre, with a surface area of ¢. 50 km?, and outer zone further afield up to 15 km around the centre
(c. 650 km?). The inner zone is largely a built-up area (Fig. 2), while the outer zone is largely an un-
built-up area, with some pastoral activities. The outer zone is a mountainous area covered with the
Highland Shrubland, a kind of Acacia tree-and-shrub savanna [Mendesohn et al. 2009]. This natural
vegetation is largely transformed or removed all together in the inner zone of the city and is replaced
by exotic trees (mainly acacias, with some jacarandas, gums, cypresses, etc.), shrubs and herbs (of-
ten dense and luxuriant on private properties) [Kopij 2023a-b]. There are remnants of natural vege-
tation along watercourses (i.e. the Arebbusch with Gammams, and Kleinwindhoek Rivers, and their
tributaries) and on higher and steeper hills (e.g. Aloe Trail, Botanic Garden in the inner zone).

Windhoek with a hot semi-arid climate is located in resource-poor areas and experience recur-
rent severe shortages of water. The annual average temperature is above 18°C. The temperature
throughout the year would be called mild, due to altitude influence. Precipitation is high in the sum-
mer season and minimal during the winter season. The average annual precipitation is 367.4 mm.
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Material and Methods

Data on the occurrence of species in Windhoek were collected during the years 2011-2020.
Whenever mammals were spotted/caught, an attempt was made to identify them to species level
either directly in the field or from the photographs; habitat was described and site was located on a
map. In this study excluded are records of mammals introduced, translocated, or kept in enclosures
(e.g. in Dan Viljoen Game Park). Studies were much more intense in the inner (much smaller area,
but much higher human population) than in the outer zone (much larger area, but much lower human
population) of the city. Within the inner zone, studies were more intense in the western than in the
eastern part. Studies on the distribution, numbers, and habitat selection of selected mammal species
(yellow mongoose, Cape porcupine, rock dassie, and Cape ground squirrel) were conducted in the
inner zone of Windhoek in August 2020. The entire study area was carefully surveyed along streets.
Special attention was paid to shrubby hills, river valleys, and patches of natural vegetation. In the
course of survey, all occupied dens and warrens were mapped. Only dens/warrens where also ani-
mals were observed were regarded as occupied. An attempt was also made to estimate the number of
animals present in such sites. Around each site habitat was described.

Studies on small mammals were conducted in two sites: Eros airport [by Hauptfleisch & Aven-
ant 2015] and Olympia and surroundings [by Mfune et al. 2013]. At the Eros airport, a 495 m long
transect was designed with 100 traps spaced by 5 m. Traps were baited for four consecutive nights,
twice a year (dry and wet season), in 2011 and 2012. Traps were checked twice a day. In Olympia
and surroundings, 50 traps were spaced 10 m apart. Traps were set for four consecutive nights in
2005, and checked once a day. The following scale was used to estimate population size of particular
species: status uncertain (visitor or rare): +, Rare: 1-10; Uncommon: 11-100; Common: 101-1000;
Abundant: >1000 territories/family groups/breeding sites per 100 km?.

The systematics and nomenclature used follow Wilson & Mittermeier [2009-2019]. Scientific
names of mammal species are given in Table 2. Scientific names of all other species not included in
Table 1, are given in a traditional way, i.e. when the species is mentioned in text for the first time.

Results

During the years 2011-2020, 81 mammal species were recorded in Windhoek. All species were
recorded in the outer zone, but only 34 (42.0%) species in inner zone (Table 2). Rodents (Rodentia)
formed the most speciose order in both zones (25 species; 30.9%). The group was, however, propor-
tionally more speciose in the inner (50.0% of all mammal species) than in the outer zone (30.9%).
The second most speciose group of mammals were bats (Chiroptera) represented by 14 (17.3%)
species in the outer zone and eight species (23.5%) in the inner zone. Ungulates, although mostly
rare or uncommon, were in the outer zone represented by eight (9.9%) species. None was, however,
recorded in the inner zone. Similarly, nineteen species (23.5%) of carnivors were recorded in the
outer zone, but only two of them in the inner zone. Other species recorded in Windhoek were repre-
sentatives of seven other orders: insectivores Eulipotyphla (n =4 species), elephant shrews Mac-
roscelidea (n = 3), lagomorphs Lagomorpha (n=3), hyraxes Hyracoidea (n = 1), primates Primates
(n = 2), aardvarks Tubulidentata (n = 1), and pangolins Pholidota (n = 1) (see: Table 2).

Within the order Rodentia, the most speciose was the family Muridae (n = 13 species), while the
most common species within the order were Rhabdomys pumilio, Mastomys coucha, Gerbilliscus
leucogaster, and Gerbillurus paeba. While the two former (from the subfamily Murinae) appear to
prefer grassy places, the two later species (from the subfamily Gerbillinae) show higher preference
to shrubby habitats (Table 3). Except for the Cape ground squirrel, other rodent species were rarely
encountered. Their status in Windhoek is not clear and requires further investigation.

Bats recorded in Windhoek belong to five families. The vesper bats (Vespertilionidae) were rep-
resented by six species, the horseshoe bats (Rhinolophidae) by five species, while only a single spe-
cies represented the remaining families (see: Table 2). Knowledge on their distribution, numbers,
and habitat selection in the city is obscure and requires further investigations.
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Table 2. Status of mammalian species in the outer and inner zones of Windhoek in 2011-2020. Sign ‘+ denotes a
recorded species with uncertain status, while the sign ‘— denotes that the species was not recorded

Ta6mums 2. Ctatyc BUAIB ccaBIiB Y 30BHIIIHIHA Ta BHYTpinmHil 30HI Binaryka y 2011-2020 pokax. 3Hak "+" o3Hauae,

1110 BUZ OyB 3apeecTpOBaHUA, aJie HEIIEBHO; 3HAK

"on

O3HayYae, 110 BU]] HE 3apPEECTPOBAHMIT

Order and family Species Outer zone | Inner zone
650 km? 50 km?
CHIROPTERA
Molossidae Egyptian free-tailed bat Tadarida aegyptiaca common common
Vespertilionidae Long-tailed greater serotine bat Eptesicus hottentotus + -
Angola wing-gland bat Myotis seabrai + -
Schreiber’s long-fingered bat Miniopterus natalensis + +
Cape serotine bat Eptesicus capensis + +
African yellow bat Scotophilus dinganii + +
Eastern greenish yellow bat Scotophilus viridis + +
Nycteridae Common slit-faced bat Nycteris thebaica common +
Rhinolophidae Darling’s horseshoe bat Rhinolophus darlingi + +
Riippell’s horseshoe bat Rhinolophus fumigatus + -
Geoffroy’s horseshoe bat Rhinolophus clivosus + -
Dent’s horseshoe bat Rhinolophus denti + -
Commerson’s horseshoe bat Rhinolophus commersoni + -
Hipposideridae Sundevall’s leaf-nosed bat Hipposideros caffer common +
EULIPOTYPHLA
Soricidae Lesser red musk shrew Crocidura hirta + +
Bicoloured musk shrew Crocidura fuscomurina + -
Reddish-grey musk shrew Shrew Crocidura cyenea + -
Erinaceidae South African hedgehog Atelerix frontalis rare -
MACROSCELIDEA
Macroscelididae Round-eared elephant shrew Macroscelides proboscideus + -
Bushveld elephant shrew Elephantulus intufi uncommon  uncommon
Smith’s rock elephant shrew Elephantulus rupestris + -
RODENTIA
Muridae (Murinae) Four-striped grass mouse Rhabdomys pumilio abundant abundant
House mouse Mus musculus rare +
Desert pygmy mouse Mus indutus uncommon  uncommon
Southern multimammate mouse Mastomys coucha abundant abundant
Natal multimammate mouse Mastomys natalensis + -
Acacia tree mouse Thallomys paedulcus + +
Black-tailed tree rat Thallomys nigricauda uncommon  uncommon
Namaqua rock mouse Aethomys namaquensis + -
Red veld rat Aethomys chrysophilus + +
Muridae (Gerbillinae) Cape short-tailed gerbil Desmodillus auricularis uncommon  rare
Bushveld gerbil Gerbilliscus leucogaster common common
Highveld gerbil Gerbilliscus brandsi + -
Pygmy hairy-footed gerbil Gerbillurus paeba common common
Nesomyidae (Cricetomyinae) Pouched mouse Saccostomus campestris + uncommon
Nesomyidae (Dendromurinae) Large-eared mouse Malacothrix typica + -
Fat mouse Steatomys pratensis + +
Pygmy rock mouse Petromyscus collinus + +
Petromuridae Dassie rat Petromus typicus rare -
Gliridae Woodland dormouse Graphiurus rupicola + rare
Rock dormouse Graphiurus platyops + -
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Order and family Species Outer zone | Inner zone
650 km? 50 km?
Sciuridae Cape ground squirrel Geosciurus inauris common common
Koakoveld ground squirrel Geosciurus princeps + -
Bathyergidae Damara mole-rat Cryptomys damarensis + +
Hystricidae Cape porcupine Hystrix africeaustralis common uncommon
Pedetidae Cape spring hare Pedetes capensis + -
LAGOMORPHA
Leporidae Jameson’s red rock rabbit Pronolagus randensis + rare
Cape hare Lepus capensis common uncommon
Scrub hare Lepus saxatilis common -
HYRACOIDEA
Hyracoidea Rock dassie Procavia capensis common common
ARTIODACTYLA
Suidae Warthog Phacochoerus africanus + -
Bovidae Red hartebeest Alcephalus buselaphus + -
Common duiker Sylvicarpa gimmia + -
Springbok Antidorcas marsupialis + -
Klipspringer Oreotragus oreotragus + -
Steenbok Raphicerus campestris common -
Gemsbhok Oryx gazella + -
Kudu Tragelaphus strepsiceros common -
CARNIVORA +
Hyaenidae Aardwolf Proteles cristatus rare -
Spotted hyaena Crocuta crocuta rare -
Brown hyaena Hyaena brunnea rare -
Felidae Cheetah Acinonyx jubatus rare -
Leopard Panthera pardus rare -
Caracal Felis caracal uncommon -
African wild cat Felis lybica uncommon -
Small spotted cat Felis nigripes rare -
Canidae Bat-eared fox Otocyon megalotis rare -
Cape fox Vulpes chama uncommon -
Black-backed jackal Canis mesomelas common -
Mustelidae Honey badger Mellivora capensis uncommon -
Striped polecat Ictonyx striatus uncommon -
Viverridae Small-spotted genet Genetta genetta + -
Hesperidae Yellow mongoose Cynictis penicillata common common
Slender mongoose Galerella sanguinea common uncommon
Small grey mongoose Galerella pulverulenta + -
Suricate Suricatta suricatta uncommon -
Banded mongoose Mungos mungo + -
PRIMATES
Lorisidae Southern lesser galago Galago moholi rare -
Cercopithecidae Chacma baboon Papio ursinus common uncommon
TUBULIDENTATA
Oryctropodidae Aardvark Orycteropus afer + -
PHOLIDOTA
Manidae Ground pangolin Smutsia temminckii + -
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Table 3. Small mammal assemblages in the inner zone of Windhoek
Tabmurt 3. YrpynoBanHs ApiOHUX ccaBIiB y BHYTpILIHIN 30HI Binaryka

Order and family | Species Olympia, habitat: Eros Airport, habitat: grassland
shrubland (2005) (2011-2012)
N | % N | %
Rodentia
Muridae
Murinae Rhabdomys pumilio 1 1.6 278 47.4
Mus indutus 0 0.0 56 9.6
Mastomys coucha 0 0.0 201 34.3
Thallomys nigricauda 2 3.3 0 0.0
Thallomys paeduleus 0 0.0 1 0.2
Gerbillinae Desmodilus auricularis 0 0.0 1 0.2
Grebilliscus leucogaster 29 475 22 3.8
Gerbillurus paeba 18 29.5 0 0.0
Nesomyidae Saccostomys campestris 0 0.0 3 0.5
Macroscelidea
Macroscelididae  Elephantulus intufi 11 18.0 24 4.1
Total number of individuals caught 61 564
Source [Mfuni et al. 2015]  [Hauptfleisch & Avenant 2015]

Except for the yellow mongoose, smaller carnivorans are rare and/or unrecorded in Windhoek.
Also little is known about insectivorous mammals in the city.

Two species, the yellow mongoose and Cape ground squirrel were found to be relatively com-
mon in the inner zone of Windhoek (Fig. 3, 4). They have reached a population density higher than
in any other cities in Namibia, and probably in southern Africa at large (own observ.). In total,
29 warrens of the Cape ground squirrel were found, with most located on the railway sides, Eros
airport, and in the north-eastern part of the inner zone (Fig. 3). In nine warrens, the number of ani-
mals was counted. The number ranged from 3 to 20, with an average of 9.8 (SD = 7.1; Var.: 49.7).
Based on this, the entire population in the inner zone of Windhoek (51 km?) can be estimated at
284 individuals or 5.6 per 100 ha.

The yellow mongoose were the most common in the north-western part of the town, especially
around the Aloe Trail hill. In total, 20 territories were located (Fig. 4), and the number still may be
underestimated. Individuals may have a home range of up to 100 ha; warrens are inhabited usually
by 2-3 adults and their young; litter size (emerging from burrows): 1-2, with 2-3 litter per year, in
average 5-6 individuals per warren [Kingdon 1997; Hunter 2011]. Based on these data, the estimat-
ed number of the yellow mongoose in the inner zone is more than 100 individuals or >2 individuals
per 100 ha. Like Cape ground squirrels, they avoid this part of the inner zone of Windhoek, which
lays south of the main east-west railway, devoid of larger water courses and unbuilt shrubby hills.

Despite intense searching in the inner zone, the Cape porcupine was only recorded in the Aloe
Trail hill, and specifically only in the Botanic Garden located in the north-eastern part of the hill
(Fig. 5), where it is safe from human persecution [Kopij 2022]. Similarly, the rock dassie occurs
only in this hill. It is, however, quite widespread all over this place. They live there in small groups
established in rocky crevices. The population was estimated at 40-70 individuals, with about half in
the Botanic Garden. Troops of the chacma baboon were often recorded in the inner zone of Wind-
hoek, but only in the outskirts (Eros, Klein Windhoek, Avis, and Kleine Kuppe; Fig. 5). A few
troops are resident in the outer zone. Their exact numbers, however, are unknown.

The following species recorded in Windhoek are in the IUCN Red List of Threatened Species
[ITUCN 2023]: cheetah (VU), small spotted cat (VU), Cape pangolin (VU), leopard (VU), and brown
hyaena (NT). Noteworthy is the absence of any alien mammal species in Windhoek, except for the
house mouse.
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Among the 32 mammal species that occurred both in the outer and inner zones, 12 had the same
status. Only 2 species were recorded as abundant in both zones; 16 common species were recorded
in the outer zone, while 6 common species in the inner zone; 20 species were uncommon and rare in
the outer zone, while 11 such species were recorded in the inner zone.

Fig. 3. Cape ground squir-
rel colonies in the inner
zone of Windhoek in 2020.
Number of individuals is
given for some colonies.

Puc. 3. Kounonii xoBpaxiB y
BHYTpilHii 30HI Binaryka
y 2020 pomi. KimbkicTs
ocoOMH BKa3aHa i Jie-
SIKUX KOJIOHIH.

Fig. 4. Yellow mongoose territories/colonies in the inner
zone of Windhoek in 2020.

Puc. 4. TepuTopii/KoNOHIT MaHTyCTa KOBTOTO Y BHYTpIllI-
Hiii 30Hi Binaryka y 2020 pori.

+ Slender Mongoose

. M African Dormice
O Rock Dassie

O African Porcupine

Baboon

Fig. 5. Territories of some
mammal species in the
inner zone of Windhoek in
2020.

Puc. 5. Teputopii nesxnx
BUJIIB CCaBI[iB Y BHYTpilI-
Hilf 30H1 Binaryka y 2020
porii.
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Discussion

In terms of species diversity, the inner zones of cities in southern Africa are dominated by small
mammals. As shown in Windhoek and Bloemfontein, they comprise more than half of the total
number of common species recorded (Table 4). On the other hand, ungulates are usually absent alto-
gether in the inner zone, but they are quite common in the outer zone. Maun and Kasane in Botswa-
na are exceptions in this regard, as the warthog (Phacochoerus africanus) is a common species, even
in the centres of these towns. It forages mainly on food remains left by people. In Namibia, they
clearly avoid all towns, and even in areas where the population reaches high density, they are absent
in towns and their surroundings. For example they are absent in such towns as Tsumeb, Otjivarongo,
and Okahanja, and even in areas 20-30 km around these towns. They are, however, abundant in the
neighbouring bushes. In Namibia, it is probably persecuted by people with dogs, and it avoids any
larger human settlements where it is disturbed, harassed, and killed. Kasane and Maun are located
close to larger protected areas, where warthogs thrive, undisturbed by human activities. However,
even in these towns they are generally not harassed by people, although sows with piglets, are prob-
ably vulnerable to dogs, as they were never seen in these towns (own observ.).

No alien species were hitherto reported from the inner zone of Windhoek, and only the house
mouse (Mus musculus) was recorded in the outer zone. The brown rat (Rattus norvegicus) and house
mouse are widespread and often common in many southern African towns, especially those situated
by the ocean. The black rat (Rattus rattus) was also reported in Swakopmund and Walvis Bay on the
Namibian Atlantic coast (own observ.).

Squirrels are often a characteristic faunistic element of cities all around the world. In many cit-
ies they were introduced, in others they were resident from the beginning. In southern Africa, how-
ever, squirrels are not as common in cities as it could be expected. In Namibia, tree squirrels (Para-
xerus cepapi) occur commonly in Katima Mulilo only (own observ.), while ground squirrels were
recorded in larger numbers in Windhoek only. In Cape Town, the introduced alien eastern grey
squirrel (Sciurus carolinensis) is common everywhere [Cilliers & Siebert 2012]. The occurrence of
the Cape ground squirrel in sustainable numbers in Windhoek is therefore somehow a unique feature
of the southern African urban wildlife.

Mongooses are another mammalian group characteristic for African cities. Their European
equivalents include mustelids, such as martens, polecats, or badgers. In southern Africa, the slender
and yellow mongoose are the most often encountered species, a situation seen also in Windhoek. In
more humid and wooded regions, genets (small-spotted and South African large-spotted Genetta
tigrina) also occur. The former one was also recorded in Windhoek.

Table 4. Mammal species recorded as common or abundant in the inner zone of Windhoek (50 km?) (this study) and
in the inner zone of Bloemfontein (50 km?) [Kopij & Eksteen 1996]

Tabnuus 4. Buau ccaBiliB, 3apeecTpoBaHi sIK 3BUYaiiHi a00 YMCIICHHI Y BHYTpilIHINA yacTuHi Binaryka (50 km2) (ue
JIOCTTi/KEHHs ) Ta BHYTpiIuHii 3011 BirymdonTeitny (50 km?) [Kopij & Eksteen 1996]

Species Windhoek Bloemfontein
Egyptian free-tailed bat Tadarida aegyptiaca common common
Cape serotine bat Eptesicus capensis ? common
Vlei rat Otomys irroratus - common
Four-striped grass mouse Rhabdomys pumilio abundant abundant
House mouse Mus musculus rare common
Multimammate mouse Mastomys coucha abundant common
Bushveld gerbil Gerbilliscus leucogaster common -

Pygmy hairy-footed gerbil Gerbillurus paeba common -

Cape ground squirrel Geosciurus inauris common -
Common mole-rat Cryptomys hottentotus - abundant
Cape hare Lepus capensis uncommon common
Rock dassie Procavia capensis common common

Yellow mongoose Cynictis penicillata common rare
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In southern Africa, some mammal species may cause human-wildlife conflicts. Two primate
species, namely the chacma baboon and blue monkey (Cercopithecus mitis) may become common in
some cities. They were reported as pests of cultivated plants in cities such as Cape Town, Durban,
and Katima Mulilo (own observ.). In Windhoek, chacma baboons cause some problems in the pe-
ripheral suburbs (Eros, Klein Windhoek, Avis, and Kleine Kuppe), while in Katima Mulilo, both the
chacma baboon and blue monkey are known as pests of maize and other cultivated plants on the
peripheries of the town (own observ.).

However, in Windhoek, most mammal species do not pose any human-wildlife conflicts. Their
protection, especially in the outer zone, may act as a catalyst to move the municipality governance
towards a more effective biodiversity conservation, which, in turn, can offer to its human population
a better quality of life, more recreational activities, a legacy of natural history, and a source of na-
tional pride.
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Abstract

An analysis of invasions and expansions of mammals in the Siversky Donets basin
and adjacent areas is presented. Data on population and range dynamics of semi-
aquatic mammals of two groups are given. The first group includes alien species
that were introduced and had previously been unknown in the fauna of not only the
region, but also Ukraine in general: muskrat (Ondatra zibethicus), coypu (Myocas-
tor coypus), American mink (Neogale vison), and raccoon dog (Nyctereutes procy-
onoides). The second group includes local invaders, which nowadays are expand-
ing their range, inhabiting the river and its tributaries: Eurasian beaver (Castor
fiber) and Eurasian otter (Lutra lutra). The maps presented show the process of
animal spread in the region, indicating the places of introduction, directions of
expansion, and known registrations. For local invaders, the territory of their natural
habitat at the time of the start of acclimatisation (for Castor fiber) or expansion to
steppe regions (for Lutra lutra) is indicated. Population dynamics of all the species
considered was analysed using data from the State Statistical Reporting, for the
period from 1984 to 2021, and also monitoring data of other investigators for the
pre-war period (until February 2022). The results of the statistical analysis show
that populations of the introduced species of mammals increased rapidly from the
time of their appearance in the composition of the fauna, after which their numbers
began to decrease. Also, a number of factors were noted that over a certain period
of time had an additional influence on the population dynamics of several alien
mammal species. Data on long term dynamics of local invaders show that, along
with the expansion of animals to new areas and increase in their abundance, a
decrease of their numbers in areas of their historical distribution took place, such as
in the case of Lutra lutra. Concerning the distribution and abundance of Castor
fiber, an ambiguous situation has appeared: the state of its populations in some
steppe areas is better than in the forest areas, where its abundance is decreasing.
Information on the distribution and population state of the studied species based on
OSINT-analysis, author’s data and questionnaire surveys are presented. The results
of introduction of the studied species are discussed.
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Yy:kopiani Buam ccaBiiB y NpUPiYKOBUX Micue3HaxoMkeHHsX 0aceiiny CiBepcbKkoro
Jinns

Henuc Jlazapes

Pestome. [IpencraBneHo anani3 iHBa3iid Ta ekcnancii ccaBuiB y Gaceiini CiBepcpkoro J[iHIA 1 mpuieraiux pa-
ifonax. HaBeseHo maHi o0 AMHAMIKK apealliB Ta YHCEIbHOCTI KOJIOBOJHUX CCaBLiB JBOX Ipyi. Ilepma Bkito-
Yae IHTPOJYLEHTIB, paHille He BioMux Jid ¢ayHn YKpaiHu 3aranoM: oHHatpy (Ondatra zibethicus) HyTpito
(Myocastor coypus), Bi3oHa piukoBoro (Neogale vison); eHoTa yccypilicekoro (Nyctereutes procyonoides).
Jpyra rpyma BKIIfo4Yae JOKJIBHAX iHBaii/epiB, sSKi B HAaIll Yac pO3LINPSIOTH CBiH apea, 3acersroun O6aceitn Jlin-
1 — 600pa eBponeiicekoro (Castor fiber) Ta Bunpy piukoBy (Lutra lutra). 3a TOTIOMOTOI KapT BiITBOPEHO
MpoIlec MOIMIKMPEHHs TBAPUH Y PErioHi 31 3a3HaUCHHAM MicLlb IHTPOIYKII1, HAPSAMKIB €KCIaHCIi Ta BITOMHX pe-

(Castor fiber) un excraHcii y ctenoBi pailonu (Lutra lutra). luHaMiKy 4HCENBHOCTI BCIX IUX BHIIB MPOAaHAII-
30BaHO Ha OCHOBI JIaHMX JIePKaBHOI CTaTUCTUYHOI 3BITHOCTI (2Tm) 3a mepion 3 1984 mo 2021 pp. Ta y3aranb-
HEHHsI JTaHUX MOHITOPHHTY, OTPUMaHHX iHIIMMH HAYKOBISIMH Y JTOBOEHHHH 4ac (1o sotoro 2022 p.). Pesynb-
TaTH aHaTi3y CTATHCTUKH IOKa3yIOTh, 10 YHCENBHICTh IHTPOIYKOBAaHHUX BHIIB CCaBIIiB CTPIMKO 3pOCTAE 3 MO-
MEHTY iX BKJIIOYEHHS 10 CKIany QayHH, Micis 4Oro BiOYBAa€ThCS 3HIDKCHHS YHCENBHOCTI. Takoxk, BiIMiueHO
HH3KY (DaKTOPIB SKi IPOTSITOM MEBHOTO Yacy 3AiHCHIIM JOJATKOBHII BIUTUB HA JUHAMIKY YHCEIBHOCTI OKPEMHX
qy)XOPiJHHUX BHUIIB ccaBiB. [laHi moa0 6araTopiqHoi AWHAMIKU YHCEIBFHOCTI JIOKAJbHUX 1HBaWAEpiB CBiIUATH,
IO MOPSZ 13 MOIIMPEHHIM TBAPHH B HOBI PaliOHM 1 pOCTOM TXHBOT YHCENBHOCTI BiIOYBA€THCS 3HMKEHHS KiJlb-
KOCTI TBapHH B pailoHax iX iCTOPHYHOTO MOIIUPEHHS, 30KpeMa y BUMAAKy 3 Lutra lutra. llono mommupeHHS i
gncenbHOCTI Castor fiber cknanacs HEOJHO3HAYHA CUTYalis: CTaH MOMYJMIA [[bOTO BHUAY Y HH3II CTETIOBHX
palioHIB € HabaraTo KpamuMm, HiX y JICOBUX paioHaX, Jie YHCEIbHICTh 000piB 3HIKYeThCs. HaBeneHo BigomMoc-
Ti PO KOHKPETHI 3HAXIJKK 1 CTaH MOMYJIALIN TociikeHuX BUaiB Ha ocHOBI OSINT-aHami3zy, BIaCHUX CIIOCTE-
peXeHb aBTOpa i TaHUX aHKETHUX ONMUTyBaHb. OOrOBOPEHO HACIIIKH BCEICHHS JIOCIIIKYBaHUX BUJIB.

KntouoBi cnoBa: dyxopinHi Buad, KOJOBOIHI CCaBlli, AMHAMIiKa apeaiy, 3MiHH YHCENbHOCTI, 1HBa3ii, ekcra-
HCI, CXiJIHA YacTUHA YKpaiHH.

Introduction

Alien mammal species are one of the main factors that influence changes in species composition
within the fauna and pose a threat to biodiversity [Genovesi et al. 2012; Tedeschi et al. 2021; Dziech
et al. 2023]. River networks accumulate the largest number of alien animals and facilitate their
spread within river basins, which is also typical for the vertebrate fauna of Ukraine [Zagorodniuk
2023]. This issue is also relevant to the Siversky Donets River basin, which has become an arena for
the spread of animals, including alien invasive species, within the region [Lazariev 2023]. All alien
species have dynamic ranges, and the boundaries of their distribution are constantly changing [Zago-
rodniuk 2012a]. The group of fur animals has also long been a subject of attention by many re-
searchers [Sokur 1961; Berestennikov et al. 1969; Panov 2002; Sakhno 2015]. This attention was
associated with the ‘improvement’ program of hunting grounds, particularly due to the extremely
high demand for fur in the 1950s and 1980s [Panov 2002]. Semi-aquatic mammals in floodplain
ecosystems of the Siversky Donets primarily are represented by adventive species.

Some information about alien mammals is presented in reviews of the mammal fauna of eastern
regions of Ukraine [Zagorodniuk 2006a, 2012a], where these species are classified into different
groups based on their alien status, and some of them include information on sightings and population
size. However, only a small portion of the eastern Ukrainian fauna has been thoroughly described
[Zagorodniuk & Korobchenko 2008; Taranenko et al. 2008]. Information regarding the occurrence,
distribution, and dynamics of semi-aquatic mammals in eastern Ukraine is available in the works of
various researchers [Sakhno & Simonov 1956; Berestennikov ef al. 1969; Skorobogatov & Atema-
sova 2001; Panov 2002; Sakhno 2015]. Additional information can be found in descriptions of the
fauna of mustelids [Kondratenko & Kolesnikov 2006; Lytvynenko & Yevtushenko 2015]. However,
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the remaining information is extremely fragmentary. A history of research and of the appearance of
alien mammal species in eastern Ukraine was presented by author earlier [Lazariev 2022].

The aim of this study is to analyse the historical changes in the geographic range, population
dynamics, and current distribution of semi-aquatic mammals in the Siversky Donets River basin.

Materials and Methods

The work has been conducted based on data obtained from several sources: scientific publica-
tions, survey materials, analysis of open-source data (OSINT), and examination of museum collec-
tions. Internet resources (online publications, blogs, and citizen media) and open data from the State
Statistics Service were used for the analysis of open-source data.

This study focuses on the portion of the Siversky Donets basin that is located in three oblasts in
eastern Ukraine: Donetsk, Luhansk, and Kharkiv. Data are also presented for regions of Russia that
are partially covered by the Siversky Donets basin, as well as Ukrainian regions that border with the
study area.

The questionnaire was delivered to 30 respondents from the eastern regions of Ukraine and
neighbouring areas. The majority of respondents were hunters and fishermen (19 individuals), while
a smaller portion were local residents (11 individuals).

To analyse open sources, we utilised various internet resources, including photos and videos
from social networks, as well as discussions on forums. For data verification purposes, we contacted
the authors of relevant publications. To analyse population dynamics, we utilised information from
the statistical compendium provided by the State Statistics Service of Ukraine, covering the period
from 1984 to 2021. The collected data were generalised and analysed to clarify the population dy-
namics of animals in each of the three administrative oblasts: Kharkiv, Luhansk, and Donetsk.

A large portion of information was collected by analysing labels of specimens from collections
of the Zoological Museum of Luhansk Taras Shevchenko National University, which were collected
up until 2014.

The group of mammal species that are alien to any regional fauna can be divided into two sub-
groups: close invaders and introduced species [Zagorodniuk 20065]. The review of research results
for each species includes three steps: 1) assessment of the species’ status in the region, description of
its history of dispersal, and the means of its introduction or expansion; 2) analysis of the species’
population dynamics; 3) analysis of current data on the numbers and distribution of the species, in-
cluding cartographic materials and their description.

For each species, information on animal findings is presented in the form of an inventory, in-
cluding the place of discovery, date, number of individuals, and the source of information. The find-
ings are categorised into two groups: 1) findings from the 20th century; 2) findings from the 21st
century. Each group separately presents findings from Donetsk, Luhansk, and Kharkiv oblasts.

The following abbreviations are used in this article:

LNR—Luhansk Nature Reserve; LNU—Luhansk Taras Shevchenko National University; LP—
landscape park; NNP—national nature park; NR—nature reserve; ZM LNU—Zoological Museum
of Luhansk Taras Shevchenko National University.

Study region

The Siversky Donets is the largest river in eastern Ukraine and the largest tributary of the Don
River. The total length of the river is 1053 km, with approximately 718 km located within Ukraine.
The Donets basin covers an area of 98 900 km® [Bliznyak 1945]. The territory of eastern Ukraine,
which largely corresponds to the geographical location of the Donets Basin (Fig. 1), has attracted the
attention of numerous scientists, including mammalogists, who have studied the structure and histor-
ical changes in the region’s fauna of semi-aquatic species [Sahno 1956; Zagorodniuk 2006a; Kon-
dratenko & Kolesnikov 2006].
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Fig. 1. The Siversky Donets basin as an arena of
expansions and invasions of a number of mammal
species described in the text. Designation of key
tributaries: left tributaries: L1, Velikiy Burluk River;
L2, Oskol River; L3, Krasna River, L4, Aidar River;
L5, Derkul River; L6, Kalitva River; L7, Bystraya
River; right tributaries: R1, Udy River; R2, Bereka
River; R3, Kazenny Torets; R4, Luhan River; RS,
Velyka Kamianka River; R6, Kundryucha River. The
author’s drawing is based on the scheme by A. Saf-
ronov (Wikipedia: https://goo.su/06sbUb).

Puc. 1. Baceitn CiBepcpkoro JliHIA SIK apeHa eKcIia-
HCiil Ta iHBa3iil HU3KW BUJIB CCAaBI[iB, OMHCAHHUX Y
TekcTi. [lo3HaueHHs KII0UOBHMX NMPHUTOK: JIiBi MPHUTO-
ku: L1, p. Bemuxuit Bypnyk; L2, p. Ockim; L3,
p- Kpacna; L4, p. Aiimap; LS, p. Hepkxym; L6, p.
Kamursa; L7, p. buctpa; npasi npuroku: R1, p. ¥Yau;
R2, p. bepeka; R3, Kazennuit Topeus; R4, p. Jly-
ranb, RS, p. Benmuka Kam’suka; R6, p. Kynaproua.
Pucynok aBtopa Ha ocHOBi cxemu A. CadpoHoBa
(Wikipedia: https:/goo.su/06sbUb).

The middle reaches of the Siversky Donets have been the focal point for the introduction and
acclimatisation of adventive mammal species, which has led to changes in the composition of the
local fauna. A new factor influencing these changes is the ongoing military conflict, which directly
affects a significant part of eastern Ukraine, including the study area, and has an impact on the
mammal fauna. The river acts as a natural barrier for military units, resulting in significant disturb-
ance to river habitats due to hostilities and unregulated use of natural resources, including animals.

Mammals inhabiting the river ecosystems in the region include the following alien species:
muskrat (Ondatra zibethicus), coypu (Myocastor coypus), American mink (Neogale vison), and
raccoon dog (Nyctereutes procyonoides). Local invaders include the European beaver (Castor fiber)
and Eurasian otter (Lutra lutra). The composition of this group of animals is a result of numerous
experiments conducted during the 20th century to enrich the game fauna, and the successful expan-
sion of both introduced and native animals from neighbouring regions.

The Siversky Donets River begins in Belgorod Oblast of Russia and flows into the Don River in
the Rostov Oblast of Russia. However, the majority of its basin and tributaries are situated in the
Donetsk, Luhansk, and Kharkiv oblasts of Ukraine, which are in the focus of this study.

Introduced species

The term ‘introduced’ or ‘introduced species’ is used to describe alien organisms that, unlike
native species, exist outside their natural habitats and are brought into a specific region by humans
[Zagorodniuk 20065b; Antonets 2012; Ivanko et al. 2022]. Within the group of semi-aquatic mam-
mals, there are four species in regional fauna that fit this definition: muskrat, coypu, American mink,
and raccoon dog. These species are described in detail below. All of these animals have established
themselves in the region with the intentional or unintentional assistance of humans.

Muskrat (Ondatra zibethicus Linnaeus 1766)

An alien species in the fauna of Ukraine, which appeared in the region as a result of synthetic
dispersal [Panov 2002]. The first attempts to introduce muskrats were made in the early 20th centu-
ry. In 1929, 36 animals were released into one of the ponds near Kharkiv, but the experiment was
unsuccessful [Kolosov & Lavrov 1968]. In the territory of the region, the first successful introduc-
tion of animals took place in 1945 in Kreminna Raion, on the Krasna and Siversky Donets rivers
[Lavrov 1957]. Muskrats first introduced in Ukraine were captured in Kurgan Oblast, Russia. Be-
tween 1945 and 1947, a total of 161 individuals were released in Luhansk Oblast.
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Ondatra zibethicus
1969

Fig. 2. Distribution of Ondatra zibethicus in the
Siverskyi Donets basin and adjacent areas. Squares
mark the main locations of ‘successful’ introduc-
tions. Unshaded dots show the oldest records of
animals, light grey dots show finds from the 20th
century, dark grey dots mark records from the 21st
century.

Puc 2. Iommupenns Ondatra zibethicus B 6aceiini
CiBepcpkoro /[liHus Ta mpunernux paiionax. Ksa-
JPaTHAMH 3HaYKaMH TIOKa3aHI OCHOBHI MicCIls
"ppamux" iHTpoxykuiii. HesamampoBaHi TOYKH
MMOKa3yIOTh HAWJABHIII 3HAXiJKH TBApUH, CBITIO-
cipi — 3Haxizkn TBapumH B XX CT., TeMHO-CIpi
Toukn — 3Haxigku XXI cr. [3omiHisMH 00’ €1HAHO
TOYKH, 1[0 NOKa3yITh EKCIAHCII0 OHIATPH.

The efforts to distribute this species became more extensive between 1947 and 1969. Since the
beginning of the introduction, the largest number of muskrats (707 individuals) has been released in
the steppe zone. The muskrat is characterised by a high rate of expansion (about 70 km per year).
The animals spread rapidly across the Donets basin, and by the 1970s, they had even inhabited the
most remote tributaries in the north of Luhansk Oblast [Volokh 2014]. The distribution of muskrats
in the Siversky Donets basin is shown in Fig. 2.

It should be noted that until the 1980s, muskrats were not as popular in the Donetsk Oblast as
they were in the Luhansk and Kharkiv oblasts. During the years when active work on the dispersal of
this species was underway, animals of the given species were not released in the Donetsk Oblast.
They were almost absent in the rivers of the Azov Sea region, and only in 1980 did they begin to
migrate to the territory of the Donetsk Oblast along the tributaries of the Dnipro. Later, they began to
appear in the rivers of the Azov Sea basin. For example, in the Kamiany Mohyly Reserve (Karatysh
River), these animals were first recorded in 1989 [Volokh 2014].

Beginning in the mid-1990s, according to the State Statistics Service of Ukraine, the population
of animals started to increase in all these three eastern regions of Ukraine. In 2005, the population
reached its maximum in the Kharkiv Oblast. In 2008, it reached its maximum in the Luhansk Oblast.
Such a rapid increase in the population (over 10 000 in Luhansk and over 8 000 in Kharkiv) may be
due to the decrease in demand for fur at that time and the restriction of hunting limits, which allowed
the population to increase. Over the past 10—15 years, there has been a decrease in the number of
muskrats in the Luhansk and Kharkiv oblasts, as evident from the official population dynamics
(Fig. 3). The negative population dynamics is also confirmed by reports from hunters. During 2018—
2021, local residents of Kharkiv Oblast noted a decrease in the number of muskrats in the areas
where the American mink appeared'. The decline in populations is particularly noticeable in marsh-
es, which is explained by the localisation of populations that cannot recover quickly and the gradual
change in the hydrological conditions—drying up and draining of marshes. The situation with the
number of muskrats in Luhansk Oblast is likely to have the same reasons, but it is worth noting that
the rapid decline in the graph in 2014 is also explained by the fact that since that year, the number of
animals has been recorded without taking into account the temporarily occupied territories (south of
Luhansk Oblast, right bank).

! The issue of muskrat population decline and possible reasons for this phenomenon were discussed on the web-
forum of the Ukrainian Society of Hunters and Fishermen (https://www.uoor.com.ua/) in 2018: https://goo.su/O91c in
2021: https://goo.su/DORIInV
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Although their population has declined, muskrats are still distributed throughout the Siversky

Donets basin, including its most remote tributaries (see the list below). The only exceptions are arti-
ficial reservoirs and marshes, where the animals periodically appear or disappear (for example,
marshes in Izium Raion of Kharkiv Oblast and artificial reservoirs in Sieverodonetsk).

20th century

Donetsk Oblast. ¢ Solona River, 1983 [Volokh 2002]; & Velykyi Utliuk River, 1986 [Volokh 2002];
¢ Malyi Utliuk River, 1986 [Volokh 2002]; ¢ Kamiani Mohyly NR, Karatysh River, 1989 [Volokh
2014]. Luhansk Oblast: ¢ Kreminna forests, 1945, introduction; ¢ Siversky Donets River (middle reach-
es), 1969, introduction [Volokh 2014]; & Northern parts of the oblast, tributaries of the Donets, 1970, ex-
pansion [Volokh 2014]; ¢ Milove Raion, Komyshna, Milova, and Cherepakha rivers, 1976, numerous
records (questionnaire survey data); ¢ Kreminna Raion, Serebrianka forestry, shore of Kleshnia Lake,
03.07.1994, n = 1, ZM LNU: leg. O. Kondratenko; ¢ Bilovodsk Raion, Horodyshche, lake near the
Derkul River, spring of 1995, n = 1, ZM LNU; ¢ Stanytsia-Luhanska Raion, near Herasymivka,
07.04.1998, n =1, ZM LNU: leg. O. Kondratenko. Kharkiv Oblast. ¢ around Kharkiv, 1929, unsuccessful
introduction, n = 36 [Kolosov & Lavrov 1968].

21th century

Donetsk Oblast: ¢ Donetsk, Tekstilnyk neighbourhood, June 2016, n = 2 (based on video materials from
youtube.com). ¢ Donetsk, Kalmius River, 15.05.2023, n = 1 (N. Dodoenkova, social network). Luhansk
Oblast. ¢ Novopskov Raion, Kamianka River, near Kamianka village, July 2017, several settlements (au-
thor’s data); & Stanytsia-Luhanska Raion, Stanychno-Luhanskyi fish farm, 2013 n =1, ZM LNU; ¢ No-
vopskov Raion, Kamianka River, near Kamianka village, 2018, several settlements (author’s data); ¢ Mi-
love Raion, Striltsivskyi Steppe NR, Cherepakha River, 18.03.2019, n = 1 (author’s data); ¢ Siverodo-
netsk, Chyste Lake, 14.07.2020, n = 1 (author’s data); ¢ Stanytsia-Luhanska Raion, Stanytsia-Luhanska,
Rubizhne Lake, 04.10.2020, n = 1 (Chronicles of LNR: data by V. Moroz); ¢ Starobilsk, Aidar River,
September 2021, n = 1 (author’s data); ¢ Starobilsk Raion, near Starobilsk city, Aidar River, numerous
settlements, 2022 (author’s data). Kharkiv Oblast. ¢ Lozova Raion, Brytai River, 2013 ¢ Izium city, Siv-
ersky Donets River, 30.06.2020, n= 1 (D. Abdieva, social network); ¢ Kharkiv city, Studenok River,
19.05.2019 n = 1 (I. Kozytskyi, social network); ¢ Zmiiv Raion, Siversky Donets River, 2021 (author’s
data); ¢ Dvorichanskyi NNP, Oskil River, 2003 [Naglov 2003]; ¢ Kazenny Torets river, Donetsk Oblast,
Luhan and Velyka Kamianka rivers, Luhansk Oblast (questionnaire survey data).

Neighbouring territories (RF)

Voronezh Oblast: ¢ Voronezh, Voronezh River, 23.03.2023 (data from volunteers of the ‘Heart of the
Forest’ group); ¢ Voronezh Nature Reserve, 14.12.2020, n = 1 (A. Mishin, social network); ¢ Boriso-
glebsk, 14.04.2022 (according to the publication in ‘Vesti Voronezha’ vestivrn.ru); ¢ Middle reaches of
the Don River, 2001 [Prostakov 2001] & Khopersky Nature Reserve, 1969, introduction [Prostakov
2001]. Belgorod Oblast: ¢ Belgorod, Sosnovka, Siversky Donets River, May 2022 (based on
youtube.com); ¢ Oskil River, 2008 (social network).
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Coypu (Myocastor coypus Molina 1782)

An alien species that does not form permanent natural populations in the region. Starting in the
1930s, the USSR carried out acclimatisation work on coypu, which covered the southern regions.
The animals were introduced to areas close to the study area, particularly in Dnipropetrovsk Oblast
in 1971 and in 1990 to the Orel River and Krasynske Reservoir [Volokh 2014]. Due to the fact that
unplanned introductions (dispersal of animals by hunters, coypu farmers, escape of animals from
culture) often occurred during the dispersal of game species, it is likely that the coypu has been re-
leased in the Siversky Donets basin on several occasions. This is supported by data on the occur-
rence of this species in 1982 in the protected area of the Striltsivsky Steppe NR [Skokov ef al. 1992]
and other, including relatively recent, cases of coypu occurrence in the natural environment (Fig. 4),
also given in the inventory below.

20th century

Donetsk Oblast: ¢ Hruzkyi Yelanchyk River, 1980 [Martynov & Nikulina 2021]; ¢ Oleksandrivka, 1990
(O. Reznik, pers. comm.). Luhansk Oblast: & Striltsivsky Steppe NR, 1982, n = 1, the animal was ob-
served during summer and winter (Chronicle of LNR).

21th century

Donetsk Oblast: ¢ Khomutovsky Steppe NR, Hruzkyi Yelanchyk River, 2002 (questionnaire survey data)
[Kondratenko 2002]; ¢ Chalk Flora NR, 2002 [Limansky & Kondratenko 2002] ¢ Donetsk, Bagrationa
street, 17.04.2023, n = 1 (social networks). Luhansk Oblast: ¢ Siverodonetsk, Parkove Lake, 29.01.2021,
n = 1, albino (social network); ¢ Striltsivsky Steppe NR, 2020, n=1 (author’s data). Kharkiv Oblast:
¢ Kharkiv, Studenok River, 28.08.2021, n = 1 (I. Kozitskyi, social network); ¢ Kharkiv, Studenok River,
02.11.2021, n = 1 (ibid.); ¢ Bohodukhiv Raion, Valky, runaways from farms (social network); ¢ Kras-
nohrad Raion, Kehychivka, runaways from farms (social network).

Neighbouring territories (RF): ¢ Belgorod, Siverskyi Donets River, 3.05.2023 (social network).

It is possible that these animals escape into the wild or are deliberately imported, because a
large number of private coypu farms still exist in Donetsk and Kharkiv oblasts, as evidenced by data
from private advertisements (olx.ua). To date, there has been no long-term monitoring of the popula-
tion of these animals in the region. The State Statistics Service of Ukraine has information on the
number of coypu at 35 individuals in 2002 in hunting grounds of Donetsk Oblast, according to statis-
tical reports of hunting farms.

Myeocastor coypus

Fig. 4. Finds of the coypu (Myocastor coypus) in
the Siversky Donets basin and adjacent areas.
Unfilled dots show ancient finds (20th century),
light grey dots show findings before 2010, dark
grey dots mark records after 2010. Numbers indi-
cate the years of registration of animal finds.

Puc. 4. 3uaxigku HyTpil OosmotsHoi (Myocastor
coypus) B Oaceitni Ciepcpkoro JliHis Ta mpuer-
nux paifonax. HesamanboBaHi TOYKHM TOKa3ylOTh
naBHi 3Haxinku (XX cr1.), CBITJIO-Cipi TOYKHM MOKa-
3ytoTh 3Haxigku A0 2010 poky, TeMHO-cipi —
3Haxigky micsst 2010 p. Hudpamu mo3HaueHo poku
peecTpariii 3HaXiT0K TBapHH.



22 Denys Lazariev

This mammal species has a tendency to naturalise [Zagorodniuk 20125]. Some of the monitored
muskrat communities in southern Ukraine have existed in the wild for several months to several
years [Dulitsky 2001]. The 1982 Chronicle of Nature of the Luhansk NR contains recorded sightings
of coypu on the Cherepakha River, within the protected zone of the reserve. Traces of the animal
were found in the river valley even after the formation of the ice cover. Taking into account climatic
changes, in case of warm winters, there is a possibility of naturalisation of this species.

American mink (Neogale vison Schreber 1 777)2

An alien species that became part of the local fauna as a result of escapes from farms in the
1950s in the north-east of Donetsk Oblast. During the 1960s and 1970s, the species formed natural
populations [Panov 2002] in the region, which raised serious concerns in the field of environmental
protection [Zagorodniuk 20065].

Although the species quickly spread along the Siversky Donets, animals appeared later in the
areas of remote tributaries. In the early 2000s, scientists recorded the native European mink (Mustela
lutreola Linnaeus, 1758) more frequently in this area and on the Derkul River (Bilovodsk Raion)
[Kondratenko & Kolesnikov 2006; Melezhyk 2015]. It was only in 2004 that specialists from the
Striltsivsky Steppe NR confirmed the presence of Neogale vison here® (Fig. 5). As of 2005, the
American mink was moderately common but not abundant in Kharkiv Oblast, and it was noted that
this invasive species was putting pressure on the native mink [Zorya 2005].

According to the State Statistics Service of Ukraine, until 2011, the two main species of mink—
the native European mink and the introduced American mink—were accounted for as one species,
collectively called ‘free mink’ [Zagorodniuk & Kharchuk 2020]. Given that, by that time, the inva-
sive mink species had already displaced the European mink in many areas or notably reduced their
numbers, the majority of recorded animals of ‘free mink’ category belonged to the American mink.

The American mink as a separate species has been recorded since 2011, but the dynamics of the
‘free mink’ population before 2011 and the current dynamics of American mink indicate a constant
upward trend in their population.

Neogale vison

o’
.

Fig. 5. Distribution of Neogale vison in the Siv-
ersky Donets basin and adjacent areas. Numbers
indicate the years of occurrence of animals within
certain bodies of water. Squares mark places of
introduction, unshaded dots note places of the
earliest animal records, and shaded dots mark
findings in the 21st century.

Puc. 5. Tlommpenuss Neogale vison B OaceiiHi
CiBepcrkoro JliHns Ta npunernux paiionax. Lud-
paMu TO3HAUYEHO POKH IOSBU TBAapHUH B MeXkax
MEeBHUX akBaTopiii. KBanpaTHi 3HAYKH MTOKa3ylOTh
Miclsl IHTPOIYKIi, He3aMalbOBaHI TOYKH —
MicIsl HaiiJaBHIIINX peecTpaiiil TBapuH, 3aMalbo-
BaHI TOYKH — 3HAXiJKU TBapuH mpoTsarom XXI cr.
[30miHIT 00’ €MHYIOTh TOUKU SKCITAHCI1 pIBHO3HAYHI
3a pOKaMH.

i~

% This mammal is known in older literature on regional mammal fauna as Mustela vison or Neovison vison. The cur-
rent name is adopted in accordance with the latest revisions to the checklist of the mammal fauna of Ukraine [Zago-
rodniuk & Kharchuk 2020].

3 Chronicles of the Nature of the Luhansk Natural Reserve (LNR) for 2004. Scientific archives of LNR (ms).
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This growth pattern (Fig. 6) shows that after 2017, the number of the American mink in
Luhansk and Kharkiv oblasts has been growing rapidly. This dynamics is confirmed by the distribu-
tion pattern of the species in recent years. According to the author’s data and open sources (see in-
ventory below), the species is quite abundant in the Siversky Donets valley and has recently become
more widespread in remote tributaries, such as the Komyshna River basin.

20th century

¢ Most records reported in 1970—1980 [Zagorodniuk 20064].

Donetsk Oblast. ¢ North-eastern raions of the oblast, escape from culture, 1950 [Panov 2002].
Neighbouring territories: ¢ Voronezh Oblast, introduction, n =19, 1933 [Kolosov & Lavrov 1968].

21th century

Donetsk Oblast: ¢ Bakhmut Raion, Dronivka, a forest stream, 27.10.2013, n = 1 [Yarotsky 2023]; ¢ Ly-
man Raion, Shchurove, 2015, n =1, (Y. Prokhorin, social network); ¢ Kramatorsk city, 31.02.2020,n =1
(Y. Prokhorin, social network); ¢ Kramotorsk Raion, near the Brusino railway station, n = 1, 2020
(Y. Prokhorin, social network); ¢ Sviatohirsk, 2020, n = 1, (Y. Prokhorin, social network); & Zuivskyi
Landscape Park, 25.04.2023 (V. Telyaha, social network). Luhansk Oblast: ¢ Svatove Raion, near the
town of Svatove, n = 1 (specimen in the collection of I. Zagorodniuk); ¢ Novopskov Raion, Osynove na-
tural monument, 2-3.07.2004, American mink hunting muskrat (M. Kolesnikov, pers. comm.); ¢ Slovi-
anoserbsk, November 2008, n =1 (det. S. Lytvynenko); # Slovianoserbsk, October 2009, n =1, ZM LNU
(det. 1. Zagorodniuk); ¢ Slovianoserbsk Raion, Kriakivka, 2012, n = 1 [Lytvynenko & Yevtushenko
2015]; & Starobilsk, until 2014, n = 1, ZM LNU; e Streltsivskyi Steppe NR, 5.09.2019, n = 1 (author’s
data); & Stanytsia-Luhanska, Rubizhne Lake, 23.03.2020, n = 1 (Chronicle of LNR, V. Moroz data);
¢ Milove Raion, Streltsivka, Komyshna River, 7.08.2020, n = 1 (author’s data); e Stanytsia-Luhanska,
Hlyboke Lake, 06.05.2021, n = 1 (V. Holovko, social network); ¢ Bilovodsk Raion, Derkul River, 2019
(I. Zagorodniuk, pers. comm.); ¢ Sorokyne, Velyka Kamianka River, n = 1, autumn 2018 (author’s data).
Kharkiv Oblast. & Slobozhanskyi NNP, 2019, registration with a camera trap (social network); ¢ Peche-
nihy Reservoir, 2013, n =1 (social network); ¢ Siversky Donets River, confluence with the Oskol River,
spring 2013, n = 1 (reports in social networks); ¢ Balakliia Raion, Andriika, shore of oxbow lake,
04.04.2021, recorded with a camera trap [ Yarotsky 2023]; ¢ Chuhuiv, Siversky Donets River, left bank,
26.02.2014, n =1 [Yarotsky 2023]; ¢ Homilshanski Lisy NNP, 04.12.2014, n = 2 [ Yarotsky 2023]; ¢ Ba-
lakliia Raion, Andriivka, 17.04.2016 [Yarotsky 2023]. ¢ Slobozhanskyi NNP, Merchyk River, n = 67
finds reported in 2012—-2017 [Bondarenko ez al. 2023]; & Dvorichanskyi NNP, 2014 [Tokarsky 2014].
Neighbouring territories (RF). Belgorod Oblast: ¢ Belgorod, Korocha, Starooskolsky, and Yakovlevsky
districts, 18.03.2022 (social network). Voronezh Oblast: ¢ Voronezh NR, 2019 (social network); ¢ Shilo-
vo, 14.10.2021 (social network); & Bobrovsky district, Bytyug River, 16.09.2020 (based on moe-on-
line.ru). Rostov Oblast: ¢ Bila Kalytva, Siverskyi Donets River, n = 1, 21.04.2023 (author’s data).

In the area of Pryderkulie, the European mink was last recorded in 2019 (I. Zagorodniuk, pers.
comm.). For the observation period from 2019 to 2023, the author is not aware of any sightings of
this animal. It is highly likely that the native mink species has remained only in peripheral areas of
the Donets basin.
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Common raccoon dog (Nyctereutes procyonoides Gray, 1834)

Work on the acclimatisation of this species in the region began in 1935. Over a period of five
years, the animals were introduced in all three eastern regions of Ukraine: 24 animals in Donetsk
Oblast, 53 in Luhansk Oblast, and 92 in Kharkiv Oblast [Kolosov & Lavrov 1968]. The process of
introducing these animals, as well as the distribution range of other invasive species, are described in
the work by 1. Sokur ‘Acclimatisation and Breeding of Fur Animals in Ukraine’ [Sokur 1953]. As a
result of mass introductions, this species has become completely naturalised in Ukraine over the past
2-3 decades. By the end of the 1960s, the raccoon dog was recorded in all protected areas of the
region that existed at that time, although its abundance was low. According to the Chronicle of Na-
ture of LNR, the frequency of sightings of this animal increased considerably during 1977-1982.

According to the State Statistics Service of Ukraine, there were no notable fluctuations in the
numbers of raccoon dogs in the following decades. The results of surveys and the author’s own ob-
servations suggest that the raccoon dog is a fairly common species in the region, but not very abun-
dant. It should be noted that only within the territories of nature reserves, the number of encounters
was limited to 2-3 visual observations of the species per year (author’s data). As in other regions of
Ukraine, the dynamics of the raccoon dog population have a wave—like nature with a large amplitude
of fluctuations, occurring in 5—10-year cycles (Fig. 7).

20th century

Donetsk Oblast: ¢ Avdiivka and Selydove raions, 1945 p., n = 24, introduction [Korneev 1954];
¢ As of 1946, animal skins came from all administrative districts of the region [Volokh 2014]. Luhansk
Oblast: ¢ Kreminna Raion, 1935, n = 40, introduction [Volokh 2014]; ¢ Kreminna Raion, 1937, n =13,
introduction [Volokh 2014]. Kharkiv Oblast: ¢ formation of the north-eastern range of the species, 1935—
1941 [Volokh 2014].

Neighbouring territories (RF)

Voronezh Oblast: 4 Voronezh NR, 1936, n = 3, introduction [Barabash-Nikiforov 1957]; 4 Introduction in
Voronezh Oblast lasted until 1947 [Kolosov & Lavrov 1968].

21th century

Donetsk Oblast: ¢ Meotyda NNP, 09.02.2011, n = 1 (social network); & Yampil forestry, swamp, July
2017, n =1 (O. Zakharov, social network); ¢ Polovetskyi Steppe LP, 29.06.2020, n = 1 (social network);
¢ Meotyda NNP, 2019 (social network); ¢ outskirts of Selydove, n = 1 (questionnaire survey data).

Luhansk Oblast: ¢ n =1, ZM LNU (det. I. Zagorodniuk); ¢ Sverdlovsk Raion, Provalskyi Steppe NR,
2001, skeletal fragments found, n = 1 (I. Zagorodniuk, pers. comm.); ¢ Stanytsia-Luhanska Raion, Novo-
Ilienko biological station of LNU, 2008, n = 1, an animal with signs of rabies was killed in a basement by
local residents (I. Zagorodniuk, pers. comm.); ¢ Stanytsia-Luhanska Raion, Novo-Illienko biostation,
2010, several times animals were observed coming to the territory of the estate attracted by the feeding of
domestic dogs (I. Zagorodniuk, pers. comm.); ¢ Stanytsia-Luhanska Raion, territory of Stanychno-
Luhanskyi fish farm. 29.05.2012, n=1 ZM LNU; ¢ Slovianoserbsk Raion, 20.10.2012, n =1, ZM LNU
(leg. P. Foroshchuk); ¢ Stanytsia-Luhanska Raion, Plotina village, 24.10.2012, n = 1, ZM LNU (det. S.
Lytvynenko); ¢ Lutuhyno Raion, vicinity of Luhansk airport, October 2012, ZM LNU (det. S. Filipenko);
¢ Lutuhyne Raion, vicinity of Luhansk airport, 20.03.2013, ZM LNU (leg. S. Lytvynenko); ¢ Stanytsia-
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Fig. 7. Population dynamics of Nycte-
reutes procyonoides according to the
data of state statistical reporting.
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Fig. 8. Distribution of Nyctereutes procyonoides
in the Siversky Donets basin and adjacent areas.
Shaded dots indicate current finds of the species
(21st century). Numbers and unshaded dots mark
the years and places in which work on the intro-
duction of this species was started. Isolines con-
nect the points of the earliest finds, which are
equivalent in years.
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Luhanska Raion, Plotyna village, March 2013, ZM LNU (leg. V. Vetrov); ¢ Stanytsia-Luhanska Raion,
near Zolotarivka, 28.10.2014, ZM LNU (leg. V. Vetrov); ¢ Sorokinsky Raion, Kruzhylivka village, au-
tumn 2018 (questionnaire survey data); ¢ Striltsivsky Steppe NR, outskirts of Krynychne village, n =1,
1.08.2019 (author’s data). Kharkiv Oblast: ¢ Slobozhanskyi NNP, Parkhomivske department, 11.05.2015
(recorded by O. Horovyi) [Brusentsova & Bondarenko 2019]; e Izium Raion, 05.06.2017, registration
with a camera trap (V. Lovchynovskyi, social network); ¢ Kharkiv, northern outskirts of the city (ques-
tionnaire survey data); ¢ Derkul River (Bilovodsk Raion) [Melezhyk 2015].

Neighbouring territories (RF). Belgorod Oblast: ¢ Alekseevsky district, n = 1, dead animal (rabies),
11.2020 (according to bel.ru); ¢ Forest on Vorskla NR, 2020 (according to the Chronicle of Nature of the
Belogorie NR). Voronezh Oblast: ¢ Khopersky NR, 6.06.2020, n = 1, recorded by a camera trap (accord-
ing to tv-gubernia.ru); ¢ Bogucharsky district, regular animal sightings (social network). Rostov Oblast:
¢ Tsymlyansky district, 2020 (social media data); ¢ Bila Kalytva, n = 1 (questionnaire survey data).

A large body of information regarding the occurrences of the raccoon dog in the region is pre-
sent in the ZM LNU collections. Specimens have been found in the middle reaches of the Donets, in
particular in Stanytsia-Luhanska Raion of Luhansk Oblast, Izium Raion of Kharkiv Oblast, and
Yampilskyi forestry of Donetsk Oblast. Additionally, specimens have been found in the vicinity of
the nearby tributaries, such as in Lutuhyne and Sverdlovsk raions of Luhansk Oblast, suggesting a
potentially higher concentration of this species in that area (see Fig. 8).

Based on the data on the introduction and population dynamics of this species in the three east-
ern regions of Ukraine, it is difficult to say the direction of expansion of the animals, as they were
released almost simultaneously in all three regions. However, the largest number of animals released
was recorded in Kharkiv Oblast, and statistics on the number of animals show that this region has the
largest number of animals. Given that the path of expansion of animals, as for other species studied,
is the Donets basin, it can be assumed that the expansion of the raccoon dogs in the region occurred
in the direction from north-west to south-east, up to the southern raions of Luhansk and Donetsk
oblasts, where the smallest number of animals was released during the fauna restoration work.

Local invaders

This group includes species that have substantially altered their distribution within the region
but have not formally changed their affiliation with the regional fauna. They are as part of the abo-
rigine fauna of Ukraine; however in certain areas they are considered alien due to range expansion
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[Zagorodniuk 2006a]. Among the semi-aquatic mammals inhabiting basin of the Siversky Donets,
there are two such species: the Eurasian beaver (Castor fiber) and the Eurasian otter (Lutra lutra).

Eurasian beaver (Castor fiber Linnaeus 1758)

The species used to be widespread throughout Ukraine, with the exception of the Crimea and
the mountainous regions of the Carpathians. However, due to unregulated hunting in the late 19th
century, only small groups of beavers remained in the country. As of 1930, beavers were found in
three regions of the forest zone: Kyiv, Zhytomyr, and Chernihiv oblasts. The total number of indi-
viduals did not exceed 100 [Miliutin 1932]. At this time, the first attempts were made to restore the
beaver population in Ukraine. In 1929, five beavers caught on the Irsha and Viznia rivers, tributaries
of the Teteriv, were introduced to the area of the modern Pechenizhske Reservoir in Kharkiv Oblast.
However, the attempts of the introduction were unsuccessful [Panov 2002].

Re-acclimatisation was both planned and uncontrolled—the latter was carried out by individual
hunting groups and hunters. According to forestry officials, there were cases of beaver re-intro-
duction by hunters in the 1960s in Sumy and Luhansk oblasts, where the animals successfully estab-
lished themselves [Skorobogatov & Atemasova 2001]. In Luhansk Oblast, re-acclimatisation work
covered the middle reaches of the Siversky Donets River, including the territory of the Kreminna
Forestry. Re-acclimatisation work became especially widespread in the early 1970s [Tokarsky et al.
2002; Zorya 2005]. In nine years, the number of beavers increased more than five times [Panov
2002]. Beavers have inhabited almost the entire Siversky Donets basin (including the Aidar, Zhere-
bets, and Krasna rivers). Beavers are also known to have settled in the north-east of Luhansk Oblast.
In August 1981, one beaver family was released into the Cherepakha River [Skokov ef al. 1992]. In
Sumy Oblast, beaver settlements were concentrated in the rivers of the Vorskla basin.

The geographical location of Kharkiv Oblast and its connection by river networks with Luhansk
and Sumy oblasts have led to the expansion of beavers into the area [Tokarsky ez al., 2012]. In 1982,
beaver settlements were discovered on the tributaries of the Vorskla River (Merla, Ryabina, and
Berizivka) and the Siversky Donets River. Since 1992, the species has been observed in a large part
of the north-west of Kharkiv Oblast, specifically on the tributaries of the Merla, Merchyk, and Su-
khyi Merchyk rivers. In 1998, beavers were also observed settling along the Udy River and the Siv-
ersky Donets, and in 1999, sightings of this species were recorded in the outskirts of Kharkiv
[Skorobogatov & Atemasova, 2001].

As of the early 2000s, beavers have occupied the entire channel of the Siversky Donets, most of
the floodplain lakes, and the largest tributaries. However, there are still areas where beavers continue
to establish presence (see Fig. 9). For example, according to open sources, beavers have recently
been found in small rivers in the Kramatorskyi Landscape Park area between 2020 and 2023, such as
the Sukhyi Torets and Bilenka rivers. The presence of beavers in the latter river was unknown earlier
(reported by O. Pohrebniak). The animals are also exploring the waters of the Donetsk Kryazh Land-
scape Park and were first recorded in small rivers near Belgorod, Russia (see the inventory).

20th century

Luhansk Oblast: ¢ Kreminna forests, 1970, introduction [Tokarsky et al. 2002; Zorya 2005]; & Striltsiv-
sky Steppe Nature Reserve, Cherepakha River, August 1981, introduction [Skokov 1992]. Kharkiv Ob-
last: & In 1982, beavers began to be recorded on the Siverskyi Donets and its tributaries [ Skorobogatov &
Atemasova 2002]; ¢ Nyzhnia Dvurichna River, the 1980s, expansion [Tokarsky 2014]; ¢ Uda River,
near the city of Kharkiv, 2000, expansion [ Skorobogatov & Atemasova 2002].

Neighbouring territories (RF)

Voronezh Oblast: Data from [Barabash-Nikiforov ef al. 1961]: ¢ Voronezh Nature Reserve, n = 4, 1886,
introduction; ¢ Khopra River, 1937, n = 7, introduction; ¢ Bitiug River, Anninsky District, n = 58, 1946;
¢ Talovsky (‘Chigolsky’) District, n = 18, 1946; ¢ In 1961, researchers noted the beaver’s dispersal
along the Don River.

Rostov Oblast: ¢ Verkhnedonsky district, n = 10, introduction, 1973 [Stakheev ez al. 2018].
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21th century

Donetsk Oblast: ¢ Sviati Hory NNP, 13.08.2013 (according to fakty.com.ua); # near the city of Siversk,
Bakhmutivka River, 15.10.2016, n = 1 (V. Parkhomenko, social network); ¢ Donetsk Kriazh LP, Karinka
River, 1.03.2019, first registration (social network); & Kramatorsk LP, Bilenka River, 19.03.2020, first
record (O. Pohrebniak, report on the Suspilne Donbas portal); ¢ Kramatorskyi LP, Sukhyi Torets River,
10.06.2023, species was recorded (O. Pohrebniak, report on the Free Radio portal). Luhansk Oblast:
¢ Shchastia, 2008, n = 1 (leg. S. Lytvynenko); ¢ Krasnodonsk Raion, Kruzhylivka, October 2018, n = 1,
animal captured in the Siversky Donets River (author’s data); ¢ Bilovodsk Raion, southern outskirts of
Bilovodsk, 2016, numerous settlements (author’s data); ¢ Novopskov Raion, Kamianka River, vicinity of
Kamianka village, 2018 (author’s data); ¢ Kadiyivka, Komyshuvakha river, 2020, n = 1, (questionnaire
survey data); ¢ Milove Raion, Krynychne, Cherepakha River, 2023 (author’s data); ¢ Milove Raion,
Velykotsk, Milova River, 2022, numerous settlements (author’s data); & Milove Raion, Striltsivka,
Komyshna River, 2022, numerous settlements (author’s data); ¢ Luhansk, Zhovtnevy Raion, Luhanka
River, n = 1, the animal got lost in the private sector, was caught and released into the river, 18.03.2019
(report of the Realna Gazeta publishing house); # Starobilsk, spring 2021, several settlements (author’s
data). Kharkiv Oblast: ¢ Udy River, near the city of Kharkiv, 2000, species expansion [ Skorobogatov &
Atemasova 2001]; & near the town of Derhachi, Lopan River, 2018, n = 1 (author’s data); ¢ Slobozhan-
skyi NNP, 29.11.2019, n = 1 (author’s data).

Neighbouring territories (RF). Belgorod Oblast: ¢ Korochansky district, Velyka Kholan, Kholan River,
1.06.2022 (according to bel.ru, observer L. Koleva); ¢ Gubkin, Oskolets River, June 2023, expansion
(social media data); ¢ near the city of Belgorod, Veselka River, expansion, March 2023 (according to
belpressa.ru); ¢ Ivnyansky district, 10.03.2023, poaching (according to the website of the city of Belgo-
rod: go31.ru); & Stary Oskol district, Chufinka River, 2017 [Petina ef al. 2017]; 4 Chornaya Kalitva,
Tikha Sosna, and Potudan rivers, numerous settlements. Rostov Oblast: ¢ Bila Kolitva, Kalitva River,
May 2023, numerous settlements (questionnaire survey data).

Some parts of the largest tributaries of the Siversky Donets, particularly the Derkul River, are
not fully utilised by beavers. The author is not aware of any beaver colonies on the river north of
Bilovodsk. Between 2019 and 2022, the author monitored the beaver population on the Cherepakha
River, within the Striltsivsky Steppe protected area. Several cases of beaver dispersal were docu-
mented. In 2023, local residents in the raion reported new beaver colonies on the Cherepakha River,
within the protected area of the Striltsivsky Steppe (Krynychne village), and on the Milova River
(Velykotsk village).

Castor fiber

O
1937 .

Fig. 9. Acclimatisation and distribution of Castor
fiber in the Siversky Donets basin and adjacent
areas. Numbers indicate the years of appearance of
animals within certain watercourses. Squares show
places of introduction, or natural distribution and
breeding of beavers. Shaded dots indicate the main
modern finds (21st century), and unshaded dots
mark older finds (20th century). Isolines unite the
points of the oldest finds equivalent in age.
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The population dynamics confirms the process of beaver dispersal in the eastern regions of
Ukraine (Fig. 10). A significant increase in the beaver population was observed in Luhansk and
Kharkiv oblasts in the early 2000s, by which time the species had already established itself in the
main tributaries of the Donets in the region. It should be noted that the sharp decline in numbers
after 2014 can be attributed to the fact that population estimates were made without considering the
territories that were not under Ukrainian government control between 2014 and 2022. Given the
aforementioned information, beavers have settled in the Siversky Donets basin and are forming sta-
ble populations. Negative population trends are observed in drying lakes and swamps, particularly in
Kharkiv Oblast and in areas outside the Donets basin, such as the Slobozhansky NNP.

Eurasian otter (Lutra lutra Linnaeus 1758)

An indigenous species of the Ukrainian fauna, the otter became rare in the 19th century due to
excessive hunting. In the mid-20th century, the primary distribution of otters in eastern Ukraine was
concentrated in the south-east of Kharkiv Oblast [Korneev 1959]. By 1968, V. Abelentsev discov-
ered the southernmost limits of the species’ range in Ukraine, specifically in the floodplain of the
Siversky Donets, spanning Kharkiv, Donetsk, and Luhansk oblasts. It later extended to adjacent
steppe areas [Abelentsev 1968; Volokh 2003]. The otter’s range experienced substantial expansion
between 1990 and 2002 (Fig. 11), which can be attributed to independent colonisation of numerous
water bodies in steppe regions. Presently, the species has largely extended its range and occupies
most southern rivers [Zagorodniuk & Dykyi 2002].

Fig. 11. Distribution of the otter (Lutra lutra) in
the basin of the Siversky Donets and adjacent
areas. Numbers indicate the years of registration
or occurrence of animals within certain bodies of
water. Shaded dots represent finds of the 21st
century, unshaded dots mark old finds. Isolines
unite the points of the oldest finds equivalent in
age.
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Currently, otters are predominantly found in habitats near the Siversky Donets, as evidenced by
reported sightings of the species. However, there are literature reports suggesting that otters have
penetrated deeper into steppe areas in the early 2000s [Abelentsev 1968; Kondratenko & Kolesnikov
2006]. Based on the provided data, it can be inferred that the species is primarily concentrated in the
Siversky Donets and the waters close to the main watercourse of the region. The author has no
knowledge of recent otter sightings in the northern parts of Luhansk Oblast, and such information
was not obtained from the questionnaire surveys.

20th century

¢ Middle reaches of the Donets River, border of Kharkiv, Donetsk, and Luhansk oblasts [Abelentsev
1968]. Luhansk Oblast: & Serebriansky forestry, 1973; & Stanytsia-Luhanska Raion, Bolotiane village,
1973 [Panchenko 1973]e Milove Raion, Milova River, 1999, n = 2 [Borovyk 1999]. Kharkiv Oblast:
¢ The otter’s range in the Kharkiv region was concentrated within the Donets basin and its nearest tribu-
taries. Points marked ‘1959’ in Kharkiv Oblast are given after O. P. Korneev [Korneev 1959].
Neighbouring territories (RF)

Voronezh Oblast: ¢ Usman River, 1855; & Chigla River, 1950; ¢ Osered River, 1952 [Barabash-
Nikiforov 1957]. Rostov Oblast:  Skosyrskaia village, Tatsinsky District, 1953 [Rall 1953].

21th century

Donetsk Oblast: & Sviati Hory NNP, 2021, n = 1 (local residents’ data); ¢ Oleksandrivka, the upper
reaches of the Samara River and fish farm, observations of hunters (according to O. Reznik) [Zagorodniuk
& Korobchenko 2008]; ¢ the upper reaches of the Solona River [Volokh 2003]; & the upper reaches of
the Mokri Yaly River [Volokh 2003]. Luhansk Oblast: ¢ Svatove, Krasna River (according to S. Zaika)
[Zagorodniuk & Korobchenko 2008]; ¢ Kreminna Raion, floodplain lakes Chernikove and Chernecha
(according to O. Kondratenko) [Volokh 2003]; ¢ Bilokurakyne Raion, Lozna River, 2008 (according to
Y. Artiuschenko) [Zagorodniuk & Korobchenko 2008]; ¢ Slovianoserbsk Raion, Bilyaevskoye Lake (ac-
cording to O. Kondratenko) [Volokh 2003]; ¢ Markivka (O. Reznik, according to O. Dyvytskyi) [Zago-
rodniuk & Korobchenko 2008] ¢ Bilovodsk, 2007, (O. Reznik, according to hunters); ¢ Lutuhyne Raion,
Heorhiivka, Olkhova River (tributary of Luhan River), 2002, n = 1 [Kolesnikov & Kondratenko 2006];
¢ near the town of Kreminna, Krasna River, 2015, n = 1 (S. Lytvynenko, pers. comm.); ¢ Stanytsia-
Luhanska Raion, Derkul River, near the village of Herasymivka, ‘about 10 years ago’, n = 1 (S. Lytvy-
nenko, pers. comm.); ¢ Shchastia Raion, near the village of Velyka Chernihivka, Kovsuh River, about
2013, n = 1 (S. Lytvynenko, pers. comm.); ¢ Stanytsia-Luhanska Raion, Verkhniy Minchenok village,
Tepla River, 28.12.2011, n = 1, ZM LNU (leg. G. Dedov); ¢ ibid., 20.12.2012, n = 1, ZM LNU (leg.
G. Dedov); ¢ ibid., 23.01.2013, n=1, ZM LNU (det. S. Filipenko); ¢ Stanytsia-Luhanska Raion, Stary
Aidar, Aidar River, first reservoir, January 2013, n = 1, ZM LNU (det. S. Filipenko). Kharkiv Oblast:
¢ Siversky Donets River, December 2013, n = 1 (social network, confirmed by photo). ¢ Dvorichanskyi
NNP [Tokarsky 2014]; & Slobozhanskyi NNP; ¢ Homilsha Wood NNP (www.nationalparks.in.ua).

Neighbouring territories (RF). Belgorod Oblast: ¢ Belgorodsky, Korochansky, Valuysky, and Staroos-
kolsky Districts, 2022 (according to https://oskol.city). Voronezh Oblast: ¢ Voronezh and Khopersky Na-
ture Reserve, Don River, 2022-2023 (social network); ¢ Don River, 2023 (social network).
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The dynamics of otter numbers in Ukraine, in general, show a constant increase. However, the
data on otter numbers in eastern Ukraine (Fig. 12) reveals considerable fluctuations in all three re-
gions. Kharkiv Oblast has the highest otter population, as the species prefers forest and forest-steppe
areas. We hypothesise that fluctuations in numbers may be attributed to the hydrological regime and
the availability of food resources. The impact of the hydrological regime is particularly evident in
Kharkiv Oblast, primarily due to the construction of pond systems and reclamation canals.

Discussion

Fauna composition

The introduction of alien invasive species into new habitats often leads to changes in the local
biota and landscapes. The idea of enriching the game fauna, which was popular in the mid-20th cen-
tury [Kolosov & Lavrov 1968; Kiris 1973], eventually caused changes in the local biota [Kolosov &
Lavrov 1968; Kiris 1973] and led to losses in regional biodiversity. Such changes are also evident in
the species composition of semi-aquatic mammals of the region. Such species as the Russian desman
(Desmana moschata L., 1758) have completely disappeared in the Donets basin [Zagorodniuk et al.,
2002]. The European mink (Mustela lutreola) is observed only in some areas, as described in this
publication. Other rare species of floodplain mammals in the region are the Eurasian water shrew
(Neomys fodiens Pennant, 1771) [Kondratenko & Zagorodniuk, 2002] and the Tundra vole (A4/exan-
dromys oeconomus Pallas, 1776) [ibid.].

Among the semi-aquatic mammals of the region, 66% of the total species composition consists
of alien species. However, it should be noted that native species are more often characterised as rare,
or their population dynamics shows a decrease, as in the case of mammals of floodplain assemblages
consisting of voles (Rodentia: Arvicolidae) [Zagorodniuk 2008]. The species composition of semi-
aquatic mammals of the region and information on their local status are presented in Table 1.

Impacts

The displacement of native mammals by alien species was confirmed by observations in the
mid-20th century when the first results of introducing new species became visible. Specifically,
cases of Russian desman displacement by muskrat have been documented in different regions [Bo-
rodin 1963]. However, it cannot be argued that the muskrat caused the extinction of the Russian
desman in the Donets River Basin. The decline in the number of this species in the river basin has
been confirmed for the early 20th century [Zagorodniuk et al. 2002].

Nonetheless, the introduction of this invasive species could have been an additional contributing
factor, along with human settlement, natural resource use, the introduction of alien species (raccoon
dog and American mink), and the lack of protection [Kolosov & Lavrov 1968].

Predatory representatives of the studied animal group pose a serious threat to small amphibious
mammals of the local fauna. The introduction of the American mink has raised considerable con-
cerns in the field of nature conservation [Zagorodniuk 20065].

Table 1. Population status of semi-aquatic mammal species in the Siversky Donets basin

Tabmuus 1. CraH momyJisiiiii KOJOBOIHHUX BUIIB ccaBiliB B Oaceiini CiBepchkoro JliHis

Species Status in region ‘ Species Status in region
A. Alien species B2. Lutra lutra Least endangered
Al. Ondatra zibethicus Least endangered C. Native species
A2. Neogale vison Range expansion C1. Arvicola amphibius Stable
A3. Nyctereutes procyonoides Range expansion C2. Alexandromys oeconomus  Sporadic
A4. Myocastor coypus Does not form stable C3. Mustela lutreola Rare
populations
B. Regional expansion C4. Desmana moschata Rare

B1. Castor fiber Range expansion C5. Neomys fodiens Sporadic
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Both the American mink and the raccoon dog may have, to some extent, contributed to the de-
cline of small mammals. This is because both species are carnivorous and non-selective in their
choice of food resources, primarily preying on less competitive small mammals.

Expected alien mammal species

Prey for golden jackals (Canis aureus Linnaeus, 1758) often include myomorph rodents and
water voles. This species is a typical inhabitant of floodplains, as confirmed by frequent findings of
aquatic and semi-aquatic animals in the stomach of jackals [Rozhenko 2006]. Since 2003, this spe-
cies has been recorded in the Donets basin [Zagorodniuk 2014]. The presence of the species is also
confirmed by relatively recent findings in Luhansk Oblast. From the analysis of open sources, we
learned about the capture of a jackal near the village of Diakove, Antratsyt Raion, on 10 September
2019 (V. Prsalov, social network), as well as other numerous discoveries [Zagorodniuk 2014].

The raccoon (Procyon lotor Linnaeus, 1758) may become another introduced representative of
the regional carnivoran assemblage. There are known breeding sites of raccoons near the town of
Sorokine and cases of pet raccoons escaping from households, particularly in the village of Sam-
sonivka, Sorokinsky Raion (7 individuals, summer 2017) and in the village of Kosiora (5 individu-
als, autumn 2017). The fate of these raccoons is unknown [Nikolaichuk & Zagorodniuk 2019].

‘Post-introduction syndrome’

The number of animals occupying new biotopes increases substantially. Almost all species of
alien animals in the Donets basin have demonstrate such dynamics. After a period of growth in the
numbers, usually there is a certain decline and stabilisation of the population size, which is also evi-
dent from the abundance dynamics of species considered in this article.

A striking example demonstrating a similar tendency is the muskrat. According to the results of
a survey conducted by hunters, its numbers have decreased over the last 10—15 years. This process is
particularly noticeable in places where the American mink has become widespread. The latter com-
pletely eradicates young muskrats and other less competitive species of mammals in some areas.
Based on the dynamics and factors affecting the population of muskrats, it is anticipated that the
numbers of this species may reach a more stable level in the near future, comparable to local animals
such as the European water vole (Arvicola amphibius Linnaeus, 1758) and others.

Over the past few years, beaver expansion has been observed in small rivers where it was not
previously detected or which had long existed without its presence. Cases of expansion have been
recorded in all administrative regions of Ukraine and Russia, but the results of the study suggest that
the process of expansion of this species is not completed and may continue in the future.
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Abstract

At the time of the creation of the Mykhailivska Tsilyna Nature Reserve (1928), it
was a completely forestless steppe area with an area of 202.2 hectares. Presumably,
17 mammal species from 11 families and five orders were distributed in its territo-
ry, and one species (steppe marmot) had already disappeared. Of them, seven spe-
cies belonged to the steppe faunal core, three species were confined to floodplain
meadows, six species were widespread and one species was domestic. Fif-
teen species occurred permanently and two species were recorded with a varying
frequency. In the early 1950s, substantial changes took place in and around the
nature reserve. A ditch was dug around the perimeter of the reserve and a forest
belt was planted. Two much bigger and deeper ponds were created on the site of a
small pond. A house and a brick stable were built on the steppe area, and apple
trees and an alley of ornamental shrubs were planted. After the reserve was granted
republican status in 1947, its environmental protection regime changed, and this
had a notable impact on the vegetation. After grazing and mowing were banned, a
thick layer of dead plant remains on the ground surface, reaching 5-10 cm in
thickness, appeared in most of the reserve’s territory. At that time, an absolute
protected regime was established on an area of about 100 hectares. The rest of the
area was periodically mowed. In the early 1980s, the ponds were heavily over-
grown with aquatic and wetland vegetation, and the banks were overgrown with
trees and bushes. Fish were introduced into the ponds. The woody vegetation in the
forest belt also grew substantially and became dense. Since 1998, the nature protec-
tion regime in the reserve has changed: the «periodically mowed steppe» was
mown annually for four years, and there was a break in the fifth year. All this af-
fected the fauna and mammal population of the reserve. In 2009, the area of the
reserve was increased to 880 hectares. As a result, three new ponds appeared on its
territory. As of 2023, 31 mammal species from 16 families and five orders were
recorded here. Of them, three species belong to steppe species, two to hydrophilic
species, four to forest species, 17 species are widespread, three species were con-
fined to floodplain meadows and two species was domestic. 21 species occur per-
manently in the reserve, 10 species visit the reserve regularly (one synanthropic
species settles in during the warm period of the year).
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Tepiodayna npupoaHoro 3anoBigHuka «MuxailsliBcbKa HiJIMHA»: OMIHKHU
i pakTopu miATPpUMaHHA PI3HOMAHITTA B yMOBaX i30J1s111il

Irop Mep3aikin

Pesrome. Ha momeHT cTBOperHs 3anoBinnuka (1928 p.) e Oyna moBHicTio Oe3itica CTENoBa AUISTHKA IDIOIIEIO
202,2 ra. Ha iforo teputopii BiporinHo 3ycrpivanucs 17 BuaiB 3 11 poauH i 5 psais, a 1 Bua (6abak crenoBuit)
BX€ 3HMK. 3 HUX 8 BUIB HAJEXaJH 10 CTEIOBOTO s1pa, 3 BUAM Oyilu 3alIaBHO-TYTOBHMH 1 6 BUIIB Oynu IIu-
POKO PO3MOBCIOKEHHMH. 15 BUAIB OyaH MOCTIfHUMH MEIIKAHIIMU 1 2 BiIBiAYyBaJd 3 pi3HOIO yacToTor. Ha
noyatky 1950-x pokiB y caMoMy MpHUPOIHOMY 3aIllOBITHHKY 1 HaBKOJIO HBOTO BiaOyBanucs 3Ha4yHi 3MiHH. [o
NEepUMETPY 3aloBigHUKA OyB BUKOMAHHUU piB 1 BUCaIkeHa jJicocMyra. Ha Miciii HEBEJIMYKOTO CTaBKY BIAILITY-
BaJIM J[Ba 3HAYHO OLIBIINX i IIMOmMX cTaBka. Ha cremoBiii ainstHIi Oynu 30ynoBaHi OyJHHOK i LETJITHAa KOHIO-
IIIHS, BUCA/KCHI AOMYHI 1 anes JeKOpaTUBHUX KyIiB. [Ticis HajaHHS 3aMOBIIHUKY CTATYCy PECHyOIiKaHCHKOTO
y 1947 p. 3MiHHBCS HOTO IIPUPOJOOXOPOHHUH PEXHUM, 1 IIe CYTTEBO BILUTMHYJIO Ha POCIHMHHICTB. [licis 3a6opoHn
BUITACAHHS 1 BUKOLIYBAaHHS TPABOCTOIO, Ha OB YacTHHI TepUTOPil 3aII0BITHUKA BHACITIZOK HATPOMAKEHHS
BIZIMEPJIMX PEIITOK POCIHH Ha MOBEPXHI 3eMJIi CTBOPUBCS TOBCTHH IIap MOpPTMacH, mo gocsraB 5-10 ¢cMm ToB-
mmHA. Ha Toif 9ac abcomroTHO 3anoBigHUI peskuM OyB BCTaHOBICHHH Ha Turomti Omm3bko 100 ra. [Hory ningaky
nepioguuHo BHUKomryBanmd. Ha mouatky 1980-X pokiB cTaBKM 3HAYHO 3apOCIIM BOTHOIO Ta BOIHO-OOJOTSHOIO
POCIHHHICTIO, a Oepern — AepeBaMH i Kymamu. B Hux 3amyctim pudy. JlepeBHa pOoCIHHHICTD B JIICOCMY3i Ta-
KOJX 3Ha4YHO BHPOCIIA 1 CTana MUIbHO0. 3 1998 p. 3MiHUBCS IPHPOTOOXOPOHHHUHN PEKHUM Y 3aIIOBITHUKY: «IIepi-
OJIMYHO BUKOIIYBAHHUH CTEI» CTaJlM KOCUTH KOXKHHUI PiK yIIPOJOBX 4 POKiB, a Ha IT’SITUH pik poOmiacs nepepsa.
Bcee ne BrmmBano Ha dayHy i HaceneHHs ccaBuiB 3amoBigHuka. Y 2009 poui ruroina 3amoBigHuKa Oyna 3011b-
mena 1o 880 ra. B pesynbrari Ha Horo tepuropii 3'sBrimcs 3 HoBux craBku. CtaHoM Ha 2023 pik TyT 3apeecT-
poBaHo 31 Bua ccaBuiB 3 16 poauH Ta 5 psAniB. 3 HUX 3 BUIM HAJEXKAaTh 10 CTEIOBHUX, 2 BUAU — IO TiApOQiab-
HUX, 4 BUIIB — [0 JIiCOBUX, 17 BUIIIB — O0 MIHUPOKO MOIINPEHUX, 3 BUANU — [0 3aIUIABHO-IYTOBUX 1 2 BHIH —
noMainHi. 21 BUA MOCTIMHO MeIIKae y 3amoBimfHUKY, 10 BUAIB BigBiAyrOTh 3anoBigHUK (1 CHHAHTPOITHHN BUI
OCEJIAEThCSA B TCIUINH IEPiof POKY.

Knto4goBi cioBa: pi3sHOMaHITTA ccaBliB, MuxaiiiBchKa [IIMHA, IPUPOIHIIA 3alIOBiTHUK, YKpaiHa.

Beryn

3aroBiTHUKY 1 HAIIOHAJIBHI MPUPOAHI HMapKU € 00’eKTaMH 0araTOpiYHUX MOCTITOBHUX JOCIi-
JOKCHB 1 CIIOCTepe)XeHb. BOHM JT03BOJIAIOTH 30epiraTv MEBHI €KOCUCTEMH BijJ pyWHYBaHHS JIFOJICh-
KOO JISUTBHICTIO, 3aJIMINATH iX B HE3MIHHOMY BHTIJISIII, OAYUTH BILTUB 3MiH HABKOJIMIITHEOTO Cepeio-
BHUIIIA T4 CAMOTO 3ar0BiTHOTO PeKUMY Ha ix ¢uopy 1 dayny. [Ipote B okpeMux Bumagkax oiare Oa-
JKaHHSI 30€pEerTH «IIPUPOY» B HE3MIHHOMY IIEPBICHOMY BHIJISIII 1 MPU3BOJIUTH JO TpaHChopMarlii
a00 HaBITh pyiHarii miei ekocuctemu. B YkpaiHi Tak 1 He 3HAHIEHO OCTATOYHOTO PIICHHS JHICMH
«TIOBHE HEBTPYYaHHS UM MEHEIKMEHT» 3alOBIIHUX TepuTOopiid. OJHUM 3 HaWCTapilINX 3aroBiIHU-
KiB YKpaiHu, Ha IPUKJIaJi SKOTo 11e 100pe BinoOpaxkaeThes, € «MuxaiiBchbKa IUTHHAY.

ITpuponuuii 3anoBiHUK «MuUXaiiBChKa HMiTMHA» 3HaX0AUThCs y CymchkoMmy (paninre Jlebe-
JUHCbKOMY) paiioni Cymcbkoi obmacri. Lle eqununii B YKpaiHi 3aM0OBiJHUK MiBHIYHUX PI3HOTPaBHUX
OapBucTHX Ty4HUX cremiB. Y 2023 p. ioMy BHIIOBHIOETBCS 95 pokiB. 3a el yac 3 KIMaToM i Tif-
poJIori€ero BiOyIuCs CyTTER] 3MiHHM, HA TEPUTOPIi 3aTIOBIHNKA IPOBOIMIIACS PISHOMAHITHA JTIOJACHKA
TiSUTBHICTE Ta BUKOPHCTOBYBAIUCS Pi3HI MPHPOIOOXOPOHHI pekuMu. Bcee me pasom mpusBeno 1o
TOTO, IO Yy POCIMHHOMY 1 TBAPUHHOMY CBITI 3aIIOBIIHUKA BiIOYIHCS CYTTEBI 3MIHH, Y TOMY YHCII i
3 ccaBIsMU. [IpoTe, He3BaXKarOUM HA MEBHY KUTBKICTh MyOdiKamiid mpo tepiopayrny MuxaitniBcbkoi
LIJIMHA, 3HAYHOIO MIipoto 3a ydvacti aBropa [Merzlikin & Lebed 2003a; Merzlikin & Podoprygora
2004; Merzlikin 20125, 2014], morenep me He OyI0 JKOTHOI MpaIlli, sika Oyia OU IpHCBSIYCHA aHATI-
3y ICTOPHYHHX 3MiH Y BUIIOBOMY 1 KUTBKICHOMY CKJIaJIi CCaBIIiB Ii€1 TEPUTOPIi.

Merta 1100 JOCHIPKEHHS — MPOaHaIi3yBaTH MUHYJIHHA Ta CydacHUH cKiaj TepiodayHu Ta ii
3MiHY y PETPOCIICKTHBI, @ TAKOX YMHHHUKH, SKi Ha 1€ BIUIMBAJIH 1 BIUTHBAIOTb.
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Marepianau i MeToaU XOCTiNKEHb

B ocHoBy mi€i my0Omikanii MOKIageHo pe3ysbTaTH BIACHUX OaraTOpiYHUX JOCHiIKEHb (ayHH
CCaBLIiB 3aIl0BiIHNKA « MUXaIiBChKa [IJIMHAY.

OO6miku npiOHUX CCaBIiB BKIIOYAIOTh B cede oOumiku, siki mpooamwnucs P. 1. Tloampuroporo 3
1970 mo 1989 pp. (5375 mactko-mi6 i 3moBieHo 324 3BipkiB) [Merzlikin & Podoprygora 2004] y
«cTapoMy» 3allOBIIHHUKY Ta pe3yJIbTaTH BIACHUX BIUIOBIB Ha Iiii aiumsHI 3 1993 mo 2008 p. (2619
nacTko-7i0 1 3nosiaeHo 193 3BipkiB). Kpim 11p0ro, Ha TepUTOpii, sSika HOBUHHA OYTH MPHUEIHAHOKO 10
samoBigauKa y 2020 1 2021 pp., BianpampoBaHo 1996 mactko-mi6 i 3moBneHo 403 3BipKH.

O6miku MikpoMaMMalliif Ha iCTOpHUHiN TepuTopii npoBoauaucs Buitky 1995, 2003 1 2008 pp.
[UITXOM BiJJTOBY TTacTKaMu ['epo 3a 3arajibHO NPUHHITOI MeTOAuKOoIO [Stetsula 2017].

Jl1 BUBUEHHS BILIMBY PO3POCTaHHS TEPEHY Ha PO3MOALT IpiOHUX CCaBLiB Ha JUIAHII aOCOMtO-
THO 3aIlOBITHOMY CTEIy IPOTIroM X TpboXx mepioaiB (1995, 2003 1 2008 pp.) macTKu BUCTABIIAIN
0 Kparo KPYIMHUX KypTHH TepHY (456 1.-71i0.) 1 qayeko Big TepHuH (687 1m.-1i0.). Y mei e mepion
BHBYABCS BIUIMB Pi3HOTO PEKUMY BUKOIIYBAHHS HA PO3MOJALT MiKpOMaMMalii Ha IINSHIN nepioau-
YHO BHUKoOIIyBaHoro cremy [Merzlikin 20125].

O6miku MikpoMaMMaJIii Ha HOBi# TepuTopii mpoBoguan y 2020-2021 pp. O6cTexyBanucs cTe-
MOB1 AISIHKH, MOJIe KYKYypYy/I3H, JICOCMYTH Ta CaMOCiiiHI raiikul siceHy NeHCUIbBAaHCHKOTO (Fraxinus
pennsylvanica) HoBoi TepuTopii 3anoBigauka'. Y nepion 11-19 ceprrs 2021 p. B oGikax MikpoMa-
MMAaJTiid JIOBYMMH HUTiHIpaMu Opana ydacte A. MimTa. [[yriHApH, BUTOTOBIIEHI 3 JABOXJITPOBUX
NET-msimok, 6ynmu Bkonani Ha Mexi A3C 1 [IBC; BignpansoBano 165 uumiaapo-ni6 (150 w.a. Ha
A3C i 15 — na mHi Bucoxmoro ctaBy Ne 2); 310B11eHO 4 0COOMHU 4 BHIIB.

IpuitasTi y it npari ckopoueHHs: A3C — abcomoTHO 3anoBinHuii cren, [IBC — nepionudHo
BHKOITyBaHU# cren, IT — ictopuuHa Tepurtopis, Im.-I. — mactko-Ai0; BT82 — HasBHUI y aBTOpa
pykormic M. Baiicdennpaa i A. Tumkosa 1982 p., mo Mae Ha3By «CcaBIli 3aloBiTHIKa MUXaiITiBCh-
Ka 1mmHa: 3BiT 3a 1980-1982 pp.» (16 ctop.). Haseu ccasuiB gani 3a ormsimom I. 3aropogHroka Ta
I. €EmenbsiHOBa [Zagorodniuk & Emelyanov 2012].

VYeci dpororpadii, siki MPUBOAITHCA y 1l cTaTTi, 3p00JIeHI aBTOPOM.

IcTopist cTBOpeHHs 3an0BiTHUKA

IIpupoxnnuii 3anoBinHuk «MuxaiimiBcbka HinnHa» cTBopeHo 13.08.1928 p. y sKoCTi 3anoBitHH-
Ka MICIIEBOTO 3Ha4YeHHS, Y 1947 p. HOMy MPHUCBOIIN CTaTyC CAaMOCTHIHOTO 3arOBiTHUKA pecITyOJIi-
KaHCBKOTO 3Ha4deHHS, y 1951 p. 3amoBimHuk OyB mignopsakoBaHuilt Axanemii Hayk YPCP, a y
1961 p. BiH yBIMIIIOB SK OAHE 3 YOTHUPHOX BiAAUIEHD Y CKIaJ YKpPaiHCHKOTO MPHUPOJHOTO CTEIOBOTO
3anoBiauKa. Moro miama Ha Toii yac cKiamana 202,2 ra (puc. la).

Y 2009 pori BiH OyB BHOKpemiieHHH y camocTiitHuii [Ipupoanuii 3amoBinHuK, a Horo miomra
30inbmeHa 70 882,9 ra (puc. 16). [Ipore Tiabku yepe3 9 pokis, y 2018 p. Oyiio BUIIIEHO KOMTH Ha
Woro QyHKITIOHYBaHHS 1 yTpuMaHHs mTary. Hapasi icHye mapagokcaiibHa CHTYaIlis, KOJH «CTapa
JUISHKA 3alOBIIHUKA Mae CBid mTar i miamopsakoBaHa HarioHanbHid akagemii Hayk Ykpainu, a
«HOBay» AUIMHKA TuTomero 660,7 ra — MIiHICTepCTBY €KOJIOTIi Ta IMPUPOJOKOPUCTYBAHHS YKpaiHU i
Ma€ CBill OKpEeMHUIi IITaT CHiBPOOITHUKIB.

IcTopist BUBYeHHSI ccaBLiB

IniniaTopamu 3anoBiganHs 1i€i Teputopii Oymu 6otaniku I'. Hlupses, K. 3anicekuii, B. Tamie
€. JlaBperko Ta I. 303, i caMe BOHM MEPUIMMHU MPOBEIH JOCITIKEHHS POCIMHHOCTI MUXainiBChKOi
nimmaY [Hamp.: Shiryaev 1907, 1910; Taliev 1918]. Ilo BiiiHi, 3 npyroi monosuuu 1940-x pp. B 3aro-
BIJHMKY MOYaJM IOCIiIKyBaTH O6e3xpedeTHux TBapuH [Shapiro 1952; Bozhko 1953 Ta in.]; Ha mo-
gatky 1950-x pp. — nraxis [Volchanetsky 1954].

"' 11i maTepiamu mpeaCTABICHO CIMBHO 3 Koneramu Ha IV BeeykpaiHchKil KoH(EpeHIii CTYAeHTIB Ta MONOANX yue-
HUX «TeopeTHuHi Ta IPUKIAIHI aCIEeKTH AOCITipKeHb Gionoril, reorpadii ta ximii» (Cymu, 2022).
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CcaBiiB 3anoBigHuka «MuxailniBcbKa IIIMHAY [IO0Yajdd BUBYATH 3HAYHO I3HIIIE HIDK IHIINX
tBapuH. 3 1970 o 1989 pp., NpoTAroM BOCEMH POKiB OOJIIKM MiKpoMaMMalliil 3aloBiTHUKA 1 KOHT-
POJIb 3a HAsIBHICTIO Y HUX 30yJHUKIB JIENTOCHIpO3y 1 TysspeMii mpoBoamia 30o0i0r CyMcbKoi o0ira-
cHoi CEC P. IMogompuropa [Merzlikin & Podoprygora 2004]. Beporo Hero BimmpamsoBano 5375
MacTKO-1i0 1 3m0BIeHO 324 3BipsT.

VY BecHsAHO-ociHHIN nepioan 1980-1982 pp. ccaBuiB 3amoBinHuka BuBuanu M. Qaiicdensn i
A. TumikoB (BT82). Bonn HaBenu CIUMCOK CCaBILIB, sKi OyJn TaMm 3ycTpiHyTi abo 31oBieHi. Haxanp
11 JOCTITHUKK HE BKA3aJIM CKUTBKU OYJIO BiAMPAIbOBAHO MACTKO-TI0 (Hali «I1.-11.») 1 KiJIBKICTh 3JI0B-
neHnX MikpoMamMautiid Ha 100 1m.-1. 32 BUKITFOYEHHSAM TPhOX BUIIB. Pe3ynbTaT iX HOCHIKEHb Hije
He Oynmu ormyOJiKoBaHi, 3a BHUKIIIOYEHHSM JIaHUX I10 IMUIBHOCTI JIMCHIb B LIOMY 3allOBiJHHKY
[Vaisfeld 1985]. 3 1982 p. i nmoHuHi Tepiodayny MuxaiiBchkol IIIIMHA BHBYAE aBTOP. AKTHBHY
Y4acTh y MPOBEJCHHI IUX OCIiKeHb OpaB JOIEeHT Kadeapu 300J0rii CyMCBKOTO YHIBEPCUTETY
€. JIe6inp [Merzlikin & Lebed 2003¢; Merzlikin et al. 2003, 2004; Merzlikin 20125; 2014]. Ha Te-
PpHUTOPIT 3aIOBITHUKA TaKOK BUBYAIIA XHMXKAIBKY MisIbHICTH CBIHCHKUX KOTIB [Merzlikin 2003].

Y 2008 p. y npoBenenHi oOmikiB aApiOHUX ccaBliB Opana y4acts I'. llleBepmrokoBa. Y 2020—
2021 pp. BianmoBU macTkamu ['epo MPOBOAMIM HAa HOBHX TEPUTOPISLX 3amoBiAHUKA. Y mepiog 11—
19.08.2021 B obmikax MiKpoMaMMaJTiid JIOBYMMH IMITIHAPaMH Opalia y4acTh CIiBpOOITHUK [HCTUTYTY
3oo10rii HAH Ykpainu A. Mimra.

Puc. la. Kaptocxema icropudHOi Te-
purtopii 3amoBigHuKa «MuxaitriBcpka
ninuHa» 3a B. Tkauenkom [Tkachenko
2005].

H :.-_'::_-,j_

YMoBHI mo3HaueHHs: /, cydacHa Mexa
A3C; 2, mexa nepenory; 3, TicocMyTH;
4, pi3HOBIKOBI mepenory; 5, cyho3iiHi
3amaauHu; 6, maropou; 7, mexa A3C,
BctaHosneHa . bimukom y 1947 p; &,
3eMJIsIHI TpeOusii craBkiB; 9, Oainkwy,
Bo030ipHI ynoroBmHHW; (), noporwy,
CTEKKH.

Fig. 1a. A map of the historical territo-
ry of the Mykhailivska Tsilyna Reserve
by V. Tkachenko [Tkachenko 2005].

Puc. 1b. Kapra npupomHoro 3amoBin-
HHMKa «MUXalIiBChKa IIIHHAY.

VYmoBHi mo3nauenns: [T, icropuuna
tepuropist; HT, noBa Tepuropis; CJ,
«CaiBCbKay JIISIHKA 3aMOBiIHHKA.

Fig. 1. Map of the Mykhailivska Tsi-
lyna Nature Reserve.

Abbreviations: IT, historical area;

HT, new area; CJI, the Saivska section
of the reserve.
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®diznko-reorpadiyna xapakTeprucTHKA 3aM0BiTHAKA

[puponuuit 3anoBimHNK «MuxaimiBChbKa IUTHMHA» PO3TAlIOBaHWHA y JiBoOepexHil (iznko-
reorpadivynii npoBiHIlii CyMChKOI JICOCTETIOBOT 30HM Ha 3aXiTHHUX BiJporax IEHTPaIbHOI YaCTHHH
Cepenbo-Pychkoi BrCOUHHH. MOro TepUTOpis 3HAXOMMTHCSA HA IIATO BOAOPO3AiTy pidok Cyma i
I'pynb (npuroka Ilcna). Penbed 3amoBinHnka mpencrabisie co00r0 IUIACKWi marop0, sIKMH MOBOII
CITYCKAa€ThCsI 10 OAOK, SKi OTOUYIOTh HOTO 3 MIBJCHHOTO, IMiBJISHHO-3aX1THOTO Ta MiBHIYHOTO OOKIB.
3 MiBHIYHO-3aXiIHIH YaCTHHI 3allOBIIHAKA PO3TAIIOBYIOTHCS BEpXiB’s Oayku «BepxHi cTaBKW», sKi
3’€IHYIOThCS 3 TpaBUM BuOanIKkoM Oanku «l'ocynapeBa rpeliisy», 110 PO3TALIOBaHA 3 1HIIOTO OOKY
3amoBigHrKa CXWIM 0aJIOK HEBUCOKI, ajie JOCUTh CTPIMKi.

s TepuTOpii 3aNOBiTHUKA XapaKTepHA HAsIBHICTh HA IUIAKOPHUX AUISTHKAX 3ariaJH—OIF0ICIb
Bix 5 no 30 m y miametpi 1,0—1,5 M rimubuHor0. B 1IeHTpi 3amoBiAHKKA, HA TOJIOKUCTOMY CXWIII 3HA-
XOJUThCS HAWOUIbIA 3ama/inHa, BiJl K01 B MBJACHHOMY HampsMi BiIXOAWTh HETNIMOOKa Oaika 3 1mo-
JIOKUCTUMHU cxuiamu. JHuiue ii By3bke (2—5 M), BKpUTE SIK 1 caMa 3araguHa JIy9HOI POCIMHHICTIO
(nuB. puc. 1a).

Cumyauia y 3an06iOHUKy ma HAKO10 Hb020 Ha uac iiozo cmeopennsn (1928 p.). Tepuropiro
Maii0yTHHOTO 3aIOBITHUKA BUKOPUCTOBYBAJIM SIK IMACOBUIIE JJIsI KOHEH 3eMJIeBIaCHUKA 1 KIHHO3aBO-
murka rpada B. A. Kamnicra, skuit MemkaB y ¢. MuxaimiBka. [licis >KOBTHEBOTO IEepeBOPOTY ca-
nuba Oyia po3rpaboBaHa i KOHAPCTBO 3aHenano. Y 1921 p. mpoBoauiacs HOBa eKOHOMIYHA TTOJIITH-
Ka, 1 Oynga BIAHOBJICHA YaCTWHA KOJHIIHIX KIHHUX 3aBOAIB, Y TOMY 4HCHi 1 «MuXaHTiBCbKHI
[Fedotov 1923]. 3 ocTtaToOYHHUM IepexoIoM TocroaapcTBa B ['yOepHChKe 3eMebHE YITpaBIIiHHS BIli-
TKy 1923 p. 3a KIHHUM 3aBOJIOM OYJIM 3aKpiIUicHI Taki 3eMellbHI MAacHBH: €KOHOMis MuxaiiBKa,
xyTip baiipaku (miznime xytip Hosuit), ekoHoMis «BacuiiBka» Ta ypouuiie «Benuki Jlyku» (ctem)
3araJbHOO Iomniero 1848 mecsatun, T00T0 2679,6 Ta (1 Tocnogapceka necsatuHa = 1,45 ra). Ckuan
KOHEToroJiB’ s MuxaimiBchbKoro KiHHOTO 3aBoAy ctaHoM Ha 1.01.1925 cranoBuB 60 ocobun [Kunets
2009]. Y 1922 p. MuxaiiniBcbka gingaka cknanana 1o 1000 gecatun, Todto 1400 ra, Biitky 1927 p.
i1 rromma Bike 3MeHImIacs 1o 215 necsarun [Lavrenko & Zoz 1928], To6To 311,75 ra.

3anoBigHUK OyB po3TamoBaHui «mmoMix cexamu Karepuniska ta Kosensre 61151 CaiBChbKHX Xy-
topiB [Lavrenko & Zoz 1928: 23]. Ha 1864 p. uncenpHiCTh MEUIKAHIIIB B HUX CKianana 546, 699 ta
99 oci6 BignosigHo [Kharkiv... 1869]. Maio BiporigHo, o6 3a mel nepioja ix HaceJIeHHS 3HaYHO
3pOCIIo, CKOPIllle BOHO 3MEHIIMJIOCS Y MEPioJ] «PEeBOJIOLINY Ta TpoMaIsHChKOI BiliHH. binbine Hace-
JICHUX ITyHKTIiB HaBKPYTH 3al0OBiAHUKA He OyII0.

Onucu pOCIMHHOCTI 3a piK A0 CTBOPEHHS 3amoBifHMKa «MuxailiBchka LiIMHA» 3poOnim
€. JlaBpenxko i 1. 303, ski BiaBinanu minuay 6—8.07.1927 ta y yepBHi 1928 p. LlinuHy BoHU 3acTanu
«y rapHoMmy cTaHi...» [Lavrenko & Zoz 1928]. Ile Oyia abconroTHO Oe3iicHa CTENoBa TEPUTOPIs, HA
SIKIH TepeBakaia acomianis Thmaaky (Festuca sulcata), mitimani (Agrostis tenuifolia), 0cOKA HU3BKOT
(Carex humilis) 1 pizHoTpaB’s. Jlumie o 3a00104eHOMY AHY OQJIKM 3yCTpIidaeThCsI OKpPEMi 3apocCTi
Bepbu nomnensictoi (Salix cinerea). Ilo cxunam 3amaguH — MOJIB TPAIUISUINCS HEBENNYKI KYIIUKA
munmuHu Rosa (demersum?), Tepeny (Prunus spinosa) Ta MOOJUHOKI JepeBa Tpyuni aukoi (Pirus
communis) [Zoz 1933]. Tlo nuy Oanku «BepxHi cTaBKW» 3HAXOAMIUCS OATHUCTI JIYKH 3 JYYHOIO Ta
OO0JIOTAHOIO POCITHHHICTIO 3 BEJIMKUMH KYIIHHAMH 1 3 OKPEMHUMH 3apOCTAMH BepOH nomnenscToi (Salix
cinerea) 1 Bepou 01101 S. alba Ta okpeMuMH eK3eMIDIIpaMu ouepety (Phragmites australis). Ha mo-
BEpxXHi rpyHTY Oyna Boza 3 Lemna minor Ha il IOBEPXHi.

VY wmiit G6anmi po3TamoByBaBCS HEBENWYKHNA CTABOK 3 MYIKHM OEperoM 3 TYCTUMH 3apOCTSIMH
kamuiny (Scirpus lacustris), odepety 3Budaitnoro (Phragmites australis), qactyxu (Alisma micha-
letii) Ta 1HIIUX POCIIWH, Y BOJI — 3apoCTi pAeCHUKIB ApiObHOTO (Potamogeton pusillus) i miaBy4oro
(P. natans) ta xymmpa ninsogaoro (Ceratophyllum submersum).

IIpupooooxoponnuii pescum. Ilicast HagaHHs Wi TEPUTOPIi CTATYCy 3aMOBiTHUKA MiCIIEBOTO
3Ha4YeHHS 11 MPOJOBKYBAIU BHKOPHCTOBYBATH LIS BHIIACY XymoOH Ta sk ciHoxatb. Jlo 1941 p. B
LEHTPi CXiTHOI YaCTHHHU 3aloBiIHMKA OYB BIAIITOBAaHMN Talip Ui XyHOoOW, a pO3MiIlCHA IOPST
nitsiHKa B 14 ra Oyna po3opaHa ImiJl MOCiB CLUTBCHKOTOCIOAApChKUX KyabTyp. Jo 1954 p. pozoproBa-
JIacs miJl ¢/T KyJIbTYpH TaKOX JUISTHKA Tuiolnero 14 ra Ha 3axin Bij 6anku BepxHi craBku. bins canu-



The mammal fauna of the Mykhailivska Tsilyna Nature Reserve ... 39

0w, sika po3TalllOByBaacs B 3aXiJHil YacTHHI 3allOBIHUKA, HA IUTOLII OIM3bKO 4 ra Oynau KaraT, ae
B3UMKY 30epiramu kaprommo [Bilyk 1957]. Ha MoMeHT yTBOpeHHs 3amoBigHuka «MuxaimiBcbka
iJIMHA» Hepo3opaHuMu 3anmummmiucs 202,2 ra, i3 Hux 6iau3pko 100 ra Oynu He3aiMaHOK abCoIOT-
HO 3aII0BiJJHOIO TEPUTOPIELO.

dayHa ccaBliB
@Dayna ccasyie na momenm cmeopenns 3anogionuka (1928 p.)

€1uHi1 3rajKu Ipo ccaBliB MuxailliBCbKo1 IIUIMHU HA TOW Yac MU 3Haxonumo y €. JlaBpeHka Ta
I. 3o3a: «llo yinuni, coni6HUM YUHOM, NO CXUNAX, PO3KUOAHI HU3EHLKI 2APHO 3APOCI NEPesadCHO
MunuuHoIo 20p6UKU 080X Munie: Ginbwi eenuki — 6ins 3 mempis y dismempi i menwi 1—1'/> mempa 6
oissmempi. Binvwi éenuxi, modciuso, ocmanni cniou baibaxosun» [Lavrenko & Zoz 1928: 24]. Ta-
KO LI aBTOPH JTOCIIKYIOUU IPYHTH, BUPUIIH JBi sMuU rimuOuHoro 201 cM. OfiHa 3 HUX PO3TallIOBY-
Bajiacs 3J1iBa BiJl 0anku « BepxHi cTaBKW» Ha MiIBHIICHOMY IUIATO, & APYyTa sIMa — «HA MeHCT copi-
HbOI 1i cepednboi mpemunu cxuny 00 yiei oc banku. Ipyum y yux amax, ocobnueo y opyeiii 6ye «nao-
36UYALIHO Nepepumuil KpomoguHamu, ocoougo 3 64 cm, wo dysce 3agadxcae oupupenyiayii 2opuszo-
umis» [Lavrenko & Zoz 1928: 24]. KpoToBuHHU Oy 3aOBHEHI JIECOM 1 TYMYCOM 1 JOCSTaIH TIIH-
ourn 201 cm. 3a gannmu M. KopoGueHKko, KpOTH 1 CIIIAKU HE 3yCTPIYaroThCsA B OJHUX Oi0TOmax
[Korobchenko 2009, 2022]. Tomy BiporigHo, 110 1ie Oyiau AaBHI X0 clillaka cxigHoro (Spalax mi-
crophthalmus). Ha 0CHOBI aHaJi3y pOCIMHHUX YIPYIyBaHb MH MOXKEMO CKJIACTH OPi€EHTOBHUI cu-
COK BHJIIB CCaBIIiB, SIKi TaM MEIIKaIH. 3BUYAHO TaKa €KCTPAINOJIAIisS He MOXKe OyTH BHYEPITHOIO,
MIPOTE JIa€ MEeBHE YABJICHHS PO TOro4acHy 0a30By (ayHy Ii€l MiCLIEeBOCTI.

Ha cremoBux minsHKax 3alOBiAHMKA MENIKaIH BHIM CCaBIIB CTEMOBOTO KOMIUIEKCY [Zago-
rodniuk 1999], 3amaBHO-Ty4Hi i BUAX 3 IIUPOKUM CIIEKTPOM IMOIIUpEeHHS. [lo CTeNnoBHX cCaBlLiB
Hayiexxanu 8 BUAIB (0a0ak CTEMOBMH, XOBpaxX Kparm4acTUi, TYIIKAH BEJUKHH, MUIIIBKa CTENOBA, CIIi-
MaK CX1JTHUH, XOM SIY0K CIpHH, XOM'SIK 3BUYaiHUI 1 TXip CTEMOBH). TakoX TaM MOTJIH 3yCTpidaTHCS
YOTUPH EBPUTONHUX BUAM (015103y0Ka MaJia, 3a€llb Cipyil, MHIIAK ypaJIbChKHH, JIAaCKa) 1 OJTUH 3aruia-
BHO-JTy4HHI BuA (mojiBka ny4Ha). [lo mepe3BonoskeHHM OajikaM BipOTiZHO 3yCTpidanucst TpU BU-
I — OJIMH 3aIUIaBHO-TyYHHH BUA (MHUIIKA JIy4YHA) 1 IBa €BPUTONHUX BHAN (KUTHHK TOJHOBHH Ta
MHUIIIaK ypalbChKui). besnepeuno Ha TepuTopiro MuXaimiBChKOT IUTMHA 3aXOIUIH JUTS TTIOJTFOBAHHS
JIBOX EBPUTOITHMX BHUAM: JIUC PYAMH 1 BOBK Cipuid. Y TeIUMii mepioJl poKy TaM IMOCTiifHO BHIacaiu
CBIIICBKHMX KOHEH.

TaxkuM 4UHOM, BCHOTO TaM 3ycTpidanucs 17 BuAiB, a oauH BUJ — 0abak CTENOBHH —3HHUK 3a
JIeKiJIbKa POKiB 10 onmucy. I3 Hux 15 BUAIB MeIIKanu TaM MOCTIHHO 1 IBa BUJIW BiJBiAyBaJId TEPHUTO-
pifo miMKHM 13 pi3HOIO mepionuyHicTio (Tadn. 1). CiM BHAIB OynH CTEIOBUMH, B BHIU — 3aIlIaB-
HO-JIyYHUMH, CIM €BPUTOIHUX BUAU 1 OAUH — CBilichbkMil. KiTBKICTh CTETIOBUX BUJIIB Y 3alIOBiAHUKY
cknanana 41,2 %. Illo crocyeTbesi BUKIIOUHO CTETOBOI AUISHKH, TO TaM MOCTIMHO MemmKkanu 13 Bu-
IB, y T.1. CIM CTETIOBUX, YOTHPH 3 MUPOKUM CHEKTPOM IOIIUPESHHS, OJIMH 3aIlIaBHO-TYYHHH 1 OJTHH
cBilicbkuii. Bumm cTemnoBoro KoMInIeKkCy mepeBakalii 3a iXHbOI0 KiTbKicTio (53,8 %).

Y Tabmuti 10 aABeHTHBHUX BUIIB y ciucKy 1 (1980-1982 pp.) MU BKITIOUMIHN KOHS CBIHCEKOTO.
Ho 14 anBenTuBHHUX BUAIB y crucKy 2 (1980—1982 pp.) BKIIOUCHO JBa «CHPABXKHIX» aIBCHTHBHUX
BHIM (MHIIIA XaTHS 1 TAIIOK MaHAPIBHUIA), IBA BUIU CBIHCHKUX ccaBIiB (mec, Kit) i 10 OImkHIX iH-
BaiimepiB. Y crmcky 3 (2020-2023 pp.) — 11 agBeHTHBHUX BHIB, 30KpeMa JIBa «CHPaBXKHIX» aBe-
HTHBHUX (OHJATpa Ta €HOT ycCypilicbkuil) Ta 9 ONMIKHIX iHBalIEpiB.

@ayHa ccaBUiB 3a migcymkamu gocaizxensb 1980—-1982 pp.

IIpupooooxoponnuii pexcum. J1o 1941 p. B LeHTpi CXigHOT YaCTHHM 3aMOBiTHHKA OyB po3Ta-
IIOBaHWH TabIp IS XymoOH, a mopsia aiIsHKa B 14 ra Oyna po3opaHa i BUKOPHUCTOBYBaIACS ISl I10-
CIBY CUIBCBKOTOCIOAAPChKUX KyNIbTyp. Jlo 1954 p. po3oproBaiiacs MiJ CUIBIOCIKYJIBTYPU TaKOX
nitsiHKa B 14 ra Ha 3axin Bin 6anku «BepxHi ctaBkuy. bing canubu, mo MiCTUThCA B 3aXiHINA Yac-
THHI 3aIIOBiIHUKA, HA CXUJI1 10 1€l Oanku, Ha mioni Oins 4 ra Oynu KaraTH, Jie 3MMOI0 30epiranacs
kapromis [Bilyk 1957].
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Tabmuis 1. BunoBuii ckinag ccaBuiB IpUPOAHOTO 3aMoBiAHMKA «MuxaillliBchbKa LTMHAY Y Pi3HI POKH

Table 1. Species composition of mammals in the Mykhailivska Tsilyna Nature Reserve in different years

Buzx Exo- 1928 p. 19801982 pp. 2020-2023 pp.

rpyna

[epeGyBanns | Pscuora | [lepeGyBanns | PscHota | [lepeGyBannst | PsicHora

Psp Erinaceiformes

Erinaceus roumanicus eBpuo. MOCTIITHO ol MOCTIITHO ok
Psix Soriciformes

Talpa europaea eBpuo. [ne 3raz.] nocTiitHO ok
Crocidura suaveolens eBpuo. MOCTITHO HEH MOCTIITHO * SHUKITHN

Sorex minutus eBpuo. [ne 3ran.] MOCTIITHO ok
Sorex araneus L. eBpuo. MOCTiitHO Hk MocTiitHO ok
Psin Vespertilioniformes

Nyctalus noctula eBpuo. [He 3ram.] BiJIBiTyE ok
Pipistrellus sp. eBpuo. [me 3ram.] BiIBiAYy€E ok
Pipistrellus pygmaeus eBpuo. [me 3ram.] BiIBiAYy€E ok
Psn Leporiformes

Lepus europaeus eBpuo. MOCTIHO Hk* MOCTIiTHO Hk* MOCTIiTHO Hokk
Psan Muriformes

Sciurus vulgaris JIICOBUI [He 3ram.] BiIBiAy€E *
Spermophilus suslicus CTeIl. MOCTIHO Hk* MOCTIiTHO ok SHUKJIAN

Marmota bobak cTer. SHUKJINH [He 3ram.] —

Castor fiber KOJIOB. [He 3ram.] MOCTIHHO *k
Sicista severtzovi CTem. IOCTIIHO Hkok IOCTIHHO Hkok 799

Allactaga major CTeII. MOCTiHO HA SHUKIAN —

Spalax microphthalmus CTeII. MOCTiHO Hkdok MOCTiiTHO HA MOCTiitHO oAk
Micromys minutus 3allJiyd.  MOCTIHHO Hk* MOCTIiTHO Hk* 77?

Apodemus agrarius eBpuo. MOCTiiTHO HAK MOCTiITHO HAK MOCTiiTHO oAk
Sylvaemus sylvaticus JicoBUI MOCTiITHO ok MOCTiiTHO oAk
Sylvaemus uralensis eBpuo. MOCTiiHO Hk [He 3ram.] ok MOCTiiTHO ok
Sylvaemus tauricus JicOBUI MOCTiiTHO Hk MOCTiiTHO kK
Mus musculus A ™ eBp. HOCT., BCell.  ****  mepioqudno ok
Rattus norvegicus *™ ™ KOJIOB MOCT., BCEJL. ok SHUKJINH
Cricetulus migratorius CTell. MOCTiiHO HkH MOCTiiTHO ok MOCTiiTHO ok
Cricetus cricetus CTeTI. MOCTiHO HA MOCTiITHO ok MOCTiiTHO ok
Myodes glareolus JicoBUI MOCTiITHO * MOCTiiTHO oAk
Ondatra zibetica™* KOJIOB. [ne 3ran.] 3HUKIJIUH

Arvicola amphibius KOJIOB. MOCTiiTHO Hk SHUKJIAN

Microtus levis 3allJIyd.  TOCTIHHO HA MOCTiITHO Hkdok MOCTiiTHO oAk
Alexandromys oeconomus ~ 3arL.jyd. MOCTiiTHO Hkk MOCTiiTHO ok
Psn Carnivora

Canis lupus eBpuo. BiZIBiIy€ kK BiZBiy€ wk BiZBiLy€E *
Canis familiarisc“iﬁc‘ OCT., BifIB. Hk BiBiy€E Hokok
Vulpes vulpes eBpuo. BiBiny€ ok MOCTIHHO Hokdkk HOCTIHHO oAk
Nyctereutes procyonoides™™  sarm.myd. [ne 3raz.] HOCTiitHO *E
Martes foina. eBpuo. MOCTITHO ok BiZBiAYE ok
Mustela nivalis eBpuo. MOCTIHHO ok MOCTIHHO *k 77?

Mustela erminea 3aILJIyd. HocCTiitHO koxk SHUKJIUH

Mustela putorius eBpuo. MOCTITHO ok SHUKJIHN

Mustela eversmanni CTeIL. MOCTIiHO HAK SHUKITHN —

Meles meles eBpuo. [He 3raz.] HOCTIHHO *k
Lutra lutra KOJIOB. [He 3ram.] BiZBiAYyE *
Felis catus®™™ 1mocT. / BigB. Hk BiBiye ook

Psin Artiodactyla
Sus scrofa eBp. Bi/Biy€ * BiBiny€ Kok [ ok
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Bun Exo- 1928 p. 1980-1982 pp. 2020-2023 pp.
rpyna
[epeGyBanns | Psacuora | [lepeGyBanns | PscHota | [lepeGyBanns | PsicHora
Capreolus capreolus eBp. MOCTITHO ok MOCTIITHO kK
Alces alces nicoBHi BiABimYyE * SHUKJINH
Psix Perissodactyla
Equus caballus™™ HOCTIHO ok [He 3ram.] —
Pazom BuiB 17 31 31
Brpaueno abopurenis 1 2 2
Jloanoch aqBEHTUBHUX 1 14 11
[IpumiTka. cren. — cTeNnoBuUil; Jic. — JiCOBUil; eBpud. — eBpUOIOHTHHIA; afB. (B iHAEKCI IPU HA3B1) — aJBEHTUB-
HUM; 3aIl.Jly4y.— 3aIUIaBHO-IyYHHUH; CBiliC. — CBIifiCbKMI; CHMH. — CHHAHTPOIIHHIA; KOJIOB. — KOJOBOIHHH; * —

BKpail piKiCHHUH, BIIOMHH 3a pa30BHMH BKa3iBKaMH B OKpeMi pokH; ** — pinkicHuit; *** — 3puuaitnuii, peectpy-
€ThCs TIOCTIHHO; **** — ypiceIbHUIA; TOCT. — MOCTIHHO MEIIKAE; BiJIB. — BIIBIAYE; MEPioJl. — TEPIOANIHO MEIIIKAE,
3HUK. — 3HUKJINI; 77?7 — cTaTyc He 3’sICOBaHUil; — He 3ycTpivaeThes. CBIMCHKI BUAU MH BBRKAEMO aJBCHTHBHHUMH i
CHHAHTPOITHUMH.

[Ticng HamaHHA 3alOBITHUKY peclyOmiKaHChKOro 3HaUeHHs B 1947 p. rocnogapchka JisUIbHICT
Ha Horo Teputopii Oysa NMpUIIMHEHA: «BUIIAC OyB oOMexxeHMH momero 1o 30 ra, ciHOKic Tex Hpo-
BaJIMBCS Ha OOMEXEHIN TepHTOpii BUKIIOYHO MO OaJikax Ta cxwiax. Ha OCHOBHIM YacTHHI IIaKop-
HOTO CTelry OYyB 3alpOBa/KCHHI peXHM aOCOJIOTHOI 3amoBiqHOCTI. 3 14 Ta pijun B 3aX1THOMY KYTi
3aMoBiJHUKA 3AUIICHO Terep Mia piuto jume 3 ra, a 11 ra'y 1955-1956 pp. Oynu 3acisni 6arato-
piuanMu TpaBamu. OTxe, Tenep (Ha 1957 p. — [lpum. agmopa) Ha TEPUTOPIi 3aITOBITHUKA 3HAYHUI
MacuB (0JM3bKO 155 ra) IMUIMHHOTO CTely; aOCOJNIOTHO 3allOBiJHA JUISHKA CTAHOBHTH OJHM3BKO
100 ra; mepenir 13—15-piunoi gaBHOCTI — OnM3BKO 14 ra; mepemir Ha karatax — 4 ra; nocis Oara-
TopiuHUX TpaB — 11 ra; myku mo G6ankax — Oxm3bko 10 ra; 6osota Ta cTaBKH (Ha KapTi 300paxke-
HUH TUTBKA OJUH cTaBOK — [Ipum. asmopa) — 3 ra i puuigs — 3 ra» [Bilyk 1957: 27].

3MiHH FOCITOIAPCHKOTO 1 3aMOBITHOTO PEKUMY IMPU3BEIH JI0 3MiH Y POCITHHHOMY MOKpUBI. Tak,
«Iicys 3a00pOHH BHIIACaHHS Ta BHKOITYBaHHS 3 1947 p. Ha OibINild YacTHHI 3alOBiTHUKA BHACHTI-
JIOK HarpoMaJpKEHHs BiIMEPIIMX PEIUTOK POCIHH Ha TMOBEPXHI 3€MJIi CTBOPUBCSI TOBCTHH HACTHITY.
o mocsrae 10-15 cm ToBuwEm» [Bilyk 1957: 37]. Bee e mpu3Besno 10 MiBUIIEHOTO 3BOJIOKEHHS
Ii€T TEPUTOPIi 1 TOMTUPEHHIO BOJOTOIFOOHUX BUIIB, Y TOMY YHCITI KOPCHEBHITHHX 3J1aKiB.

Jis 60poTHOHU 3 UM HeraTUBHUM siBHIEM y 1947 p. I'. binukom BuIineHa IiISHKA aOCOMIOTHO
3amoBigHOTO cTemy (manmi «A3C»), sika mpeacTaBisuIa COO0I0 CMYTY JIYIHOTO CTEITy 3aBIIMPINKH 10
700 M. BoHa mpocTsiranacs 3 miBHOYI Ha MiBJCHB 1 3aiiMalia OljbIle IMOJOBUHH TUIOIII 3alOBiIHUKA
(maibke 120 ra). «3Baxaroun Ha HECMPUATIMBHIA Mepedir pe3epBaTHUX MEPETBOPEHb POCIUHHOTO
MOKPUBY Ta Ha moTpeOy 3amobiraHHs BTpaT OiOpi3HOMAHITTS, 3a pekoMeHnamieio B. B. Ocuunioka
[Osychniuk 1979] mioma A3C ckopotunacs a0 45,98 ra, abo 22,7 % Binx Bciel miomni «Muxanis-
cpkoi inuHuy. Tenep A3C mae oOpucHu HEMPAaBUIBLHOTO MPSIMOKYTHHUKA 3 KOPOTKHMMU CTOPOHAMHU
3aBA0BxKKH Big 450 no 500 m i goBrumu — Big 990 no 1050 m [Tkachenko 2005: 21]. Ha Bcii inmmii
TEPUTOPii BUKOPUCTOBYBAJIOCS CIHOKOCIHHS 3 PI3HOPIYHOIO poTatielo (Big 2 1o 5 pokiB) [Lysenko &
Korotchenko 2006]. 3 yacoM aj1si IHOTO CTANN BUKOPUCTOBYBATH BaXKKY TEXHIKY (puc. 2).

Cumyauis HA6KON0 3an0GiOHUKA. 3HAYHO TIOCIIHUBCS PI3HOMAHITHHN BIUIMB IISUTEHOCTI JIFO-
JIMHY 1 Ha TIPWIIETITy TepuTopiro. HaBKoIo 3amoBiiHMKa KpiM BKE iCHYIOUHX TPhOX HACEIEHHX ITyHK-
TiB OyJIn CTBOpEHI IIe IIicTh HOBHUX cil — Bepxui Jlyku, I"'aBpuku, lpyxue, Jleninceke (Huai Mup-
He), JKoptHeBe (HuHI CteroBe) i Bepxue. IcHyr0Ui XyTOpH 3HAYHO BUPOCIH 1 IEPETBOPUIIUCS Y Ce-
ma. Y 0arateox 3 HAX Oynu moOyAoBaHI KOHIOMNIHI, CBHHO(EPMH, MOJOYHOTOBapHI pepmu 1 dpepmu
PO3BeIeHHS BeMUKoi poraTtoi xynoou. Ha depmax i B moachbkux OymiBiIsSX MENIKaTH MHII XaTHi i
NALOKN Cipi, SIKi B HAIIOMY PEriOHi YUMHSIOTb PeryispHi cesonHi mirpauii [Tupikova 1947]%. Ta-
KHM YHHOM, XaTHI MUIII Ha TEIUIHH MEPioJl POKY BUCEISUINCS HA HABKOJMIIHI ITOJIS i HA TEPUTOPIO
3aIoBiJHHKA, a MAIIOKK — MEIIKaIM Ha caaubi i o OeperaM CTaBKiB.

% Te came i y aucepTauii aBTopa «Oco6IMBOCTI 6i0T0ri] MaIOKa CipOro B yMOBAX MIBHIYHOTO cX0My YKpaiHmy.
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Puc. 2. Kocumi ninsaku 3anoBigHoro cremy: miBopyd — meka A3C i I[IBC. 8.08.2008; 1eHTp — BHUKOPHCTaHHS
Bakkoi TexHiku Ha [IBC. 14.07.2008; npaBopyy — ciiau Baxkoi TexHiku Ha [IBC. 14.07.2008.

Fig. 2. Mowed plots of the protected steppe: left—boundary of absolutely protected steppe and periodically mowed
steppe. 8.08.2008; centre—use of heavy machinery on periodically mowed steppe. 14.07.2008; right—traces of
heavy machinery on periodically mowed steppe. 14.07.2008.

IMomepnux Ha epMax TBApUH CKUAAIH Y CKOTOMOTMJIBHUKY IO OYJIM HE 3aBXKIU OOJaIITOBa-
HUMH 32 ICHyIOUMMHU HOpMaMH. MepTBUX TBApUH B HUX HE 3aKOIyBaJld, a CKHIAJH MPSIMO Ha MOBe-
pxHro 3emi. L{i Tpymnu mpuBaGIIIOBaIM TICiB, JIUCHIID, BOBKIB Ta IpiOHUX XwkakiB. Tak, B 0,5 KM Bix
MuxaiTiBChbKOl UTHHA OYIIA PO3TAIIOBaHi IBa CKOTOMOTHJIbHHKA.

VY pi3HOMaHITHUX JKHIUX 1 TOCTIONAPCHKIX OyIiBISIX HABKOJWIIHIX CLT CTaJM MEIIKATH Ka)kKaHH,
SIK1 BIZIBITYBaJIM 1 TEPUTOPIIO 3aITOBIAHUKA JUIS TIOJTFOBAHHS Ta BOJIOTION.

Cumyauisn y 3anogionuxy. CyTTeBi 3MiHH BiIOYymHCS 1 y caMoMy 3amoBinHuKy. Y 1950-x pokax
Ha Horo TepuTopii OyiH MoOymIoBaHI XUIMKA TiM-0Qic, Y SKOMY MENIKaB 3aBilyBad 3allOBIIHUKA i
LETJIsIHA KOHIONIHSA. BOHU MpHBa0ioOBaIi CHHAHTPOIIHUX CCABIIiB — XATHIX MHIIEH 1 MalOKiB MaH-
JIPiBHHX, a TAKOXK KaM’STHUX KyHHIb, SIKI HA HUX TOJIOBAIN 1 IEPIOAUYHO TaM MeIIKalu. TepuTopiro
O OyIMHKY «00JIaropoariii»: OyIId BUCA/KEHI KBITH, ajes JeKOPATHBHHUX KYIIIiB Ta JepeB (0y30k
Ta iH.), TOCAJPKCHUH HEBEIMUYKUH SOyHEBUH call, 00JAIITOBaHI TyaJleT, Oeciika 3 TeKOPAaTUBHUMHU
KyIllaMH, BUPHIIH KOJIO3b. YacTHHY 3eMIli BAKOPUCTOBYBaIHM Tin ropoj. [To mepumerpy 3amoBif-
HUKa Oyia HacapKeHa JricocMyTra i o0komana poBoM | M 3aBIIUPIIKH i TITHOMHOIO 10 1 M.

Hampukinmi 1950-x pp. icHyrOuUr#i CTaBOK PO3MIMPHIN Ta MOTrauoOmimm. HaBkoio HbOTO BHUCAIH-
TH fepeBa Ta Kymi. Y 1974 p. OyB cTBopeHMid npyruid (HIKHIN) cTaB. [ THOMHA 1IUX BOIONWM BIIITKY
1983 p. He mepeBumryBana 1 M. 3 yacoM Ha HUX PO3BHUHYNACS T'ycTa BOISHA Ta MOBITPSHO-BOTHA
pocnuHHICTh (puc. 3). Bona mpusabmroBaiia rijpoQiIbHUX CCABINB i Ka)aHiB, SKi MPUIITATN CIOIH
JUISL TIOJIIOBAHHS 1 BOJIOTIONO 3 MPMJIETIMX cil. HaBkoIo CTaBKiB yTBOPHIIMCS XaIlli 3 JEPEB 1 KYIIiB.
Hepesa y micocMy3i BUPOCIH 1 IOCSTIIN 3HAYHUX PO3MIpIB.

3MiHH TOCMOAAPCHKOI MISUTBHOCTI HA TEPHUTOPIl 3alOBiTHUKA I TPUPOTOOXOPOHHOTO PEKUMY
MEBHUM YMHOM BiJOOpa3MIIOCs Ha POCIMHHOCTI, IO y CBOIO YEpry BIUIMHYJIO i HA TBAPUHHHUU CBIT
«MuxaiIiBChKOI [IIJTHHW.

Xapaxmepucmuxa mepiogpaynu. Ha toit vac M. Baiicdensn i A. Tumkos (BT82) Ha Tepuropii
3aMoBiHAKA BiA3HaUaIM 28 BUJIIB ccaBIliB. B 11eii mepernik He OyJu BKIIIOYEHI I1Ie J[Ba JOMAIIHI XH1-
xaku kimka (Felis catus) 1 nec (Canis familiaris), ki MeIKanu Ha caau0i 3amoBigHUKA. [3 1BOTO
CIHCKY Tpeba BUKIIIOUMTH TYIIKaHYMKa, OCKIIBKM aBTOPH BimMidanu: «PaHime BimMmivamucs emizo-
JWYHI 3yCTpidi IBOTO 3BipKa HA IOPIYHO BUKOIIYBAaHIW MIJISAHII 1O TPaHUMI 3 BUTOHOM Yy c. JKoB-
THeBe. BiporiiHo 1ieii BUI MeNIKaB i Ha 1HIIKX OiJsSHKaX 3amoBigHuka. Pinkicauii Bug» (BT82). Ta-
KM YHHOM CTa€ 3pO3yMUINM, 110 BOHH TIPUBOJIATE JIaBHi 3yCTpidi, a iM 1eil BUJI Bike He TParIsIBCsl.

I3 mumamu pony Sylvaemus takox Buiinuia TuryranuHa. M. Baiicdensba i A. Tumkos (BT82)
BKa3yBaJM IS 3allOBITHUKA TIIBKH MHIIAKa >KOBTOTOPJIOTO, SIK 3BUYAHHMN BHI, SIKHMH MEIIKaB y
JicocMyrax Ta 1o OeperaM CTaBKiB, a Ha BIIKPUTHX CTETIOBUX JUITHKAX 3ycTpidaeTses pigko. [Ipote
e y uepBHi 1970 p. (moyaTok JOCHTIIKEHB JICTITOCIIpo3y Ha MuxaiiniBcpkoi 1inuan) P. ITimonpu-
ropa BXKe JIOBHIIM «IICOBUX MHUIIECH» y «TpaBax y cTaBKa», a y 1972 p. — y «4UUCTOMY CTemmy»
(P. Tigompuropa, 0oco6. noBix.). Ciix HaragaTH, o BCi 00K BOHA MPOBOMIIA TUTBKH Ha JUTSHKAX
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Puc. 3. CraBku Ha TepuTOpii 3aOBiAHUKA: JIIBOPYY — BEPXHil cTaB Ha TepuTopii cTaporo 3anosigHuka. 4.05.2009;
npaBopy4 — Apyruil (HmwkHii) ctas. 10.08.2008.

Fig. 3. Ponds in the nature reserve: left—the upper pond in the territory of the old nature reserve. 4.05.2009; right—
the second (lower) pond. 10.08.2008.

Puc. 4. JlepeBHO-4arapHUKOBI 3apOCTi B 3aMOBIJHUKY: JIBOPYY — 3apOCTi Ha JIOXKI BEpXHBbOTo cTaBy, 16.08.2020;
MIpaBOpyY — HUHIIIHINA cTaH Apyroro (HWXHBOTO) cTaBy, 16.08.2021.

Fig. 4b. Tree and shrub thickets in the reserve: left—shrubs on the bed of the upper pond, 16.08.2020; right—current
state of the second (lower) pond, 16.08.2021.

Puc. 5. CraBu B 3anmoBigHHUKY: JTiBopyd — cTaB «JlimmHa», 17.08.2023; B nentpi — «bobposuit» cras, 17.08.2021;
npaBopyd — Cras 611 c. Ctenose, 23.08.2020.

Fig. 5. Ponds in the reserve: left—pond ‘Lishchyna’, 17.08.2023; centre—pond ‘Bobrovyi, 17.08.2021; right—pond
near the village of Stepove, 23.08.2020.
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«UHCTOTO CTEITy», «CTely abo TpaB OIS CTaBKa» i pa3 Ha MONI KYKYpYyI3d 32 TEPUTOPIEIO 3aIOBi-
Huka (y 1971 p.). Ckopiw 3a Bce, kpiM Sylvaemus sylvaticus (s. str.), Oynu 1 MUIIaKU ypaJIbChKi
(S. uralensis), sxi B Ykpaini ctanu po3pizHsata ymire micis 1980 p. [Zagorodniuk 1993] 1 axux aB-
Top BiamiuaB Ha ausHKax A3C i [IBC [Merzlikin 2014]. Ha cTenoBux niisHkax el BU KOHLIEHT-
PYEThCS HABKOJIO BENUKUX KYIIIB Tepeny (Prunus spinosa) [Merzlikin 20125].

TaxyM YMHOM, 3arajbHHI CIIMCOK CCAaBIIIB, SIKI TaM MEIIKAJIH, BKIto4aB 31 Buj ccaBliB. I3 HUX
JI0 CTEIIOBUX HAJICKATh 5 BUJIB, JI0 JICOBUX — 4 BUJAH, 10 TiAPOQITEHUX — JBa BUIH, J0 3aIIaBHO-
JyYHUX — YOTHUPY BHIH, 14 BUIIB € EBPUTOITHUMH 1 JIBA TOMAIITHIMH.

JBa 3 mepepaxoBaHUX BUAM € CUHAHTPONMHUMH (AuB. Tabia. 1). I3 HUX 27 BUIIB (BKIIOYAOUU
JIOMaNTHBOTO KOTa 1 I1ca) MOCTIHHO MEIKaaW y 3aloBiMHUKY, 3 BUAM (HE BKJIIOYAIOYH JIOMAIITHIX
KOTIB 1 IICiB) 3 Pi3HOIO MEPIOMYHICTIO BiJIBIyBaJIH 3aMOBITHHK 1 2 CHHAHTPOITHUX BH/IH ITEPIOTUIHO
BCEJISUIUCS Y TPUPOIHI O10TONH 3alOBiTHMKA (CTEMOBI MUISTHKA — XaTHS MUINA, OSperu CTaBKiB —
cipuii mairok). [IpuaoMy octaHHs JBa BUIM OyJIM 3BUYafHUMHU 1 HAaBITh MACOBHMH (MUIIIA XaTHS) Y
TOCIIOIaPCHKHUX OYIIBIISAX 3allOBITHUKA.

3Beprae Ha ceOe yBary 3HW)KEHHS KUTBKOCTI 1 YUCEITLHOCTI CTEITOBUX BHIIB. I3 HUX B MOPIBHSH-
Hi 3 1928 p. 3HUKJIN JBa BUJIH, a III¢ JBa BUIH 13 3BUYAHHUX CTAU PinKiCHUMH. KiTbKICTh CTEITOBUX
BUJIB Yy 3aMoBiIHUKY ckiafgana 16,1 %. Illo crocyeThes KiNBKOCTI BUJIB Ha CTEHNOBUX JINSHKAX, TO
TaM IOCTIHHO MEIIKaJIMu Bxe 17 BHUIIB: II’SITh CTENOBUX BHJIB, BICIM €BPHTONHUX, TPU 3aILUIaBHO-
JYYHUX 1 OJMH JlicoBHi BHI. ToOTO criocTepiraiocst IHTCHCUBHE TIPOHUKHEHHS Y CTEIl HEBJIACTUBUX
JUISL HHOTO BUIB. BUIM CTETIOBOTO KOMILIEKCY CKIIaJaiu BiKe TITbKU 29,4 %.

3arajbHy YUCENBHICTH CIIiNaKiB y 3anoBimauky M. Baiichensn ta A. Tumkos (BT82) Buznava-
mu y 3040 ocobuH. Bonu BigMmivamy, 0 el TPU3yH KOHIIEHTPYETHCSA HA MOCTIHHO 1 MepioudHo
BHUKOIITYBaHUX JUIAHKAX. AOCOJIOTHO 3allOBIIHUIN CTEN MaB HAHHIKYY IIIJIBHICTh HACEJIEHHS ClliMa-
KiB. UHCENBHICTD ClTilaKa 3a MEeXaMH 3aIoBiTHHKa (B30BXK y30i4 AOpIr, Ha MeXax 1 y3Jiccsax Jico-
cMyT) OyIa BHIIE, HIXK Y 3aIIOBITHUKY.

Cepen AepeBHO-KYIIOBOI POCIMHHOCTI CTaJld MENIKATH JICOBI BUM, SK-OT 1Kak OiloYepeBuH,
Hopuus pyna (Myodes glareolus), mummax nicoBuit (Sy/vaemus sylvaticus) Ta MUIIAK KOBTOTPYIHHA
(Sylvaemus tauricus), IKi OTPaNMIN CIOJIA Yepe3 MPHIIETIi JICOCMYTH. 3r0JIOM BOHH MOYaIH MPO-
HUKaTH 1 Ha cTenoBi MingaHKU. Tak, Hopus pyna Oyna 3HaiineHa M. Baiichensaom i A. Tumkosum
(BT82) nume pa3 — y JicocMy3i OUIs IIEHTPaJLHUX BOPIT 3amOBiTHUKA, TpoTe Y 1989 p. el Bua
3nosnena P. TTizonpuroporo Ha cTenoBuX AiNsHKax. li yacTka B ysoBax Tomi ckianana 4,5 %, npu
ToMy BoHa 3ycTpidanacs Ha ainsHkax A3C i [IBC, sk HekoIeHux, Tak U cKoleHux. Te came MokHa
CKa3aT 1 Mpo MiIuIh 3BUYaiiHy 1 Many. Ha noniOHe siBuie BkasyBaB |. 3aropoHIOK JIJIs 3aroBi-
Huka «Kam’sHi Mmorunm» [Zagorodniuk 2007]. Ha crenoBi ginsnku, y Tomy uncii i A3C, npoHUK
TaKuii BOJIOTOIIOOMBUI BUJI TPU3YHIB, SK Ianapka cudipceka (Alexandromys oeconomus), xo4a TyT
il yrcenpHICTH Oyia HaltHKk4or0 (MeHme 1 oc. Ha 100 mactko-1i0) (BT82).

«3BUYAIHUXY TIONIBOK 3 MUXaWTIBCHKOI IIUTMHY HE JOCTIIKYBall KapioloriuyHUMH METO/IaMH,
MPOTE CYASYW 3 MOIIWPEHHS BUIIB-IBIHHUKIB Ii€T TPYIH MOJIBOK, MOKHA MPHUITYCTUTH, IO YCi 1X
3rajIKy JUTsl 3aIOBIHHKA MAlOTh OYTH BiJHECEHI 10 54-xpoMocoMHOT0 Microtus levis.

HasBHicTh TapHOi KOPMOBOT 0a3M y BUIJISII TOMAIIHBOT NTHIN Y HABKOJIMIIHIX CeJlaX Ta CKOTO-
MOTHJIBHHKIB CIPHUSUIO 30UIBIIEHHIO YHCETBHOCTI XM)KHUX CCaBIIIB, IX HAPaXOBYBAJIOCS INICTh BHJIIB
(muB. Tab1. 1). OcobauBO BeNUKOIO Oyiia YUCETBHICTh JIMCHLG. Y Iieil mepioa Ha TepuTopii 3amoBif-
HUKa Oymo BHUsABIEHO 5 Hip 3 BuUBOAKaMu. CepelHE YHUCIO MOJIOAWX Y BHUBOJKY CTaHOBHIIO
6 ocobuH, a Bcroro HaBecHi 1981 p. Ha TepuTOpii 3amoBimHUKA MemKano A0 34 ocoOuH (i3 HUX
24 monogux) [Weisfeld 1985]. B nucromazi, 3a o6iikaMu IIMX aBTOPIB, TYT MOCTIHHO TpUMAaJHCS
Oinst 12 nmucuip. TakuM YMHOM, IIUTBHICTH IIBOTO BUILY Oyila HaA3BUYAHO BUCOKOKO.

3BHYaHO HasIBHOI KOPMOBOI 0a3M HE BUCTAYAJIO TaKii KIMBKOCTI ITUX 3BipiB, 1 BOHM TOTyBaJINCS
Ha CKOTOMOTHJIPHHKAX 1 B HABKOJIMIIHIX cenax. Bix ix Hip Huum HaTONTaHi CTEXKHU 3a MEXI 3aIoBi-
JTHHKA. 332 JAHUMH [IUX aBTOPIB, OIS JHCSIMX Hip Ha TEPUTOPIi 3aIOBITHIKA BAJSUTUCS PEIITKH I10-
pOCAT, MMATKK HIKIPY TEJHIb, KICTKH 1 Mip’sl JOMAIIHBOT NTHI. MM 3HAXOUIM O HOPH JTUCHII
3aJIMIIKY JOMAIIHBOI KillIKH, a Ha TEPUTOpii 3aM0BITHUKA HAM TPAIIUBCS TPYI JUCHIL i3 JPOTSIHUM



The mammal fauna of the Mykhailivska Tsilyna Nature Reserve ... 45

3aIMOoprom Ha mwui. BoueBnzp, BOHa moTpamniia y HbOro B SKOMYCh Celli, poTe il Baaiocs Bimip-
BaTH JpIT, 1 BOHA Hamarajgacs AOOIITH 0 CBO€I HOPHU Y 3amoBinHuKy. KpiM kopmoBoi 6a3u, 3BipiB
CIOJIM TIPpUBaOIIIOBANM 1 TOOPi 3aXHMCHI YMOBH, OCOOJIMBO Y TIEpioJ MONIOBaHHS. Tak, y JHCTOMAIi
1981 p. Ha aHIOBaHHA croau 30upanucs no 25-30 3aiiuis [BT82].

®ayna ccaBuiB y 2020-2022 pokn

Ilpupooooxoponnuit pexrcum. Y 2020 p. 1o icHyrouoi TepuTopii «MuxaiiBcbkoi HiAUHNY 0y-
710 ofaHo Oinst 680 ra i TakMM YHHOM, HOTO 3arajibHa TepuTopist ctana 882,9 ra (puc. 6). ['onoBHUM
YHUHOM IIe OYyJIM Pi3HOBIKOBI TIEPEJIOTH 1 TACOBUIIIE B MiBHIYHO-CX1IHIA YaCTHHI HOBOT TEPUTOPIi OLIs
c. MupHe, a TakoX MoJie KyKypyI3u momieto 34 ra B 3axinHiil yactuHi HOBoi Teputopii. Y 2021 p.
TEPMIH i1 OpEHAM arpOXOJIUHTOM i€l MIISTHKY 3aKiHYMBCS 1 HUHI BOHA T'YCTO 3apociia pylnepalb-
HOIO 1 aJIBEHTUBHOIO POCIHHHICTIO.

Cumyauyia Ha6K010 3an06ioHuKa. Y Tiei TIepio]l BIUTUB TisUTBHOCTI JIFOJUHA Ha TSPUTOPIIO Ha-
BKOJIO 3aIIOBITHAKA CYTTEBO 3MiHUBCS. HaBKOJMIIHI ceta 3aHETaNy i YACeNbHICTh HaCeIeHHS B HUX
3HaYHO cKopoTuiacs. YacTuna cin 30BciM 3HuKIM (BepxHe, ["aBpukn), abo maiixe 3Huknu (Benuki
Jlyku, dpyxHne). Tak, y c. Benuki JIyku, 1e po3tamioBanuii moinpoBuii ogic 3a1oBiIHUKA, 3 HEJABHIX
TTip TIOCTIHO MPOXKKMBAE JIUIIE OJHA POJHMHA, a CiM caaubd BHKOPHCTOBYIOTHCS TUTBKH B JITHIN mepi-
O]l y SIKOCTI Jau.

VY BCiX cenax MMo3aKpHBalld TBAPUHHHUIIBKI ()epMH, 1 TaK 3HUKIIM BOTHUIIA ITOCTAYaHHS MAIIOKIB
y IPUPOHI 010TOMH, Y TOMY YHCJIi 1 Ha TEPUTOPIIO 3aMOBIMHUKA. Y Cl CKOTOMOTHIBHHKH TaKOX JIaB-
HO IIE3JIY 1 3HHUKIIA OTY»KHA KOpMOBa 0a3a i XmkakiB. Jlroam Maibke mepecTanu TpUMaTH KOPIB.
VY 3B’3Ky 13 3aralIbHUM TQIiHHAM YUCEILHOCTI MEIIKAHINB B HABKOJHIIHIX CeJlaX 3MEHIIMIOCS Ki-
JBKICTh JOMAITHBOI «OKUBHOCTI», IO TaKOX HETaTHBHO ITO3HAYMIIOCS HA MOKIMBOCTSX XIKAKiB
(y mep1ry uepry JIMCHIlb, TXOPIB YOPHUX 1 KYHUI[b KaM SIHUX ) 3HAXOJUTH TYT 34001Y.

VY BCiX cellax MaloThCs TIOKUHYTI CauOW, IHKOJIM TAKUMU BHSABIIIOTHCS i Byswmi. L1i o6iiicTs
BKPHTI T'YCTUMH XaIl[aMU JIEPEB 1 KYIiB (FOJOBHUM YHHOM, KJIICHOM SICEHEITUCTHM — Acer negundo).
MicreBi 1oporu Mixk celaM MiCLISIMU HaraayrTh TyHENl Y 3apOCTSX IIbOTO KJICHY.

Cumyauyia y 3ano6ionuxy. Y tpynai 1988 p. caguba 3amoBiIHUK 3ropijia; 3aJMIINBCS capail.
BiH nponoBxyBaB MpuBaOIIOBAaTH XaTHIX MUIICH, SIKI 3HAXOAMIM TaM NPIIMCTOK Ta 3aJMIIKH 1XKi.
INepiopnaHo TYyT 3’ ABIISIAC KyHHUIS KaM siHA, SIKi HA HUX MTOJIOBAIN Ta JKHJIA HAa TOPHIII.

OOunBa cTaBKM Ha CTapidl JUISHIN 3allOBIIHMKA 13 3MIHOIO KJIiMaTy CTaBH MOYaJld MUIITH i B
MOCYIIJIMBI POKHM HaBITh MOBHICTIO BUCHXaTH. Take crocrepiraiocs Bxe BIiTKy 1995 p. [Merzlikin
& Lebed 2003]. 3 yacom BOHU BHCOXJIHM 1 3apOCIIH JiepeBaMH 1 Kymamu (auB. puc. 4). TyT 3amicTh
riapoiTEHUX BUAIB CTANIH MEIIKATH JIICOB1 BUIIH.

Y TOi1 5xe Jac B HACNiJOK 301IbIIEHHS TEPUTOPIi 3aMOBITHUKA 1 AiSTIBHOCTI 60OPiB HA HOBIH Te-
pUTOpii 3amOBiTHUKA 3’ SIBUIIMCS TpU HOBUX cTaBka. Haitbimpmmii (6ezimennuii) cta (300 x 33 m)
pO3TaIOBaHU y MIBHIYHO-CXIAHIN yacTuHi 3amoBigauka O ¢. Cremose. Ilix yac mocynuimBux
Ce30HIB BiH Mijie. ['TnOuHA ioro 01 1aMOM B 3aJI€KHOCTI BiJl MOTOJHUX YMOB aocsrae 1,5-2,0 m,
Ha Ginbuii yacTuHi BofoiiMu BoHa He nepesuiye 0,5—1,0 M. Moro Gepery rycTo HOPOCIIH JIepeBHO-
YarapHUKOBUMH XaraMu. MicIieBi KUTeNi JOBT1 POKH MEPiOUYHO 3aITyCKall Tyau puldy — KapaciB
cpibmsacroro (Carassius gibelio) 1 30motoro (Carassius carassius), kopona (Cyprinus carpio), amypa
(Ctenopharyngodon idella), ToBctono6iB 6inoro (Hypophthalmichthys molitrix) Ta ctpokatoro (Hy-
pophthalmichthys nobilis).

V¥ Bepxip’sax O6anku «'ocynapeBa rpedis» po3ramoBaHuii ctas «JlimuHay po3mipamu 6ins 80 x
50 M. Bojoiima TycTo 3apociia o4epeToM, POro3oM BY3bKOIHCTHM 1 ocokamu. 3i ciiB ereps O. Cipo-
6a6u (0co6. moBizn.), y 2000 p. ioro rimbuna Oyna 6imst 1 M. [lHo Oymo wucre, piBHe i TBepae. e y
2010 p. craB OyB 0e3 BOAHUX MOBITPSHUX MaKpo(diTiB, 00 TyIU IIOICHHO TaHIN HA BOJOIIH KOPIB,
K1 BUITaIM 1 BUTONTYBaNIM 11l pocinHu. [TocepennHi ctaBka OyB «ocTpiBelby» odepery. Hapasi foro
rmuOuHa HeBimoMa. Ha craBy y Ti yacu Memkanu oHmaTpH i 6010THI depenaxu (Emys orbicularis),
TYT BYIWIHN KapaciB cpiomsactux (Carassius gibelio) 1 3on0tux (Carassius carassius).
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Puc. 6. HoBi Tepuropii 3amoBimauka: ¢oro 24.08.2020
(miBe i cepenne) Ta 4.07.2023 (npage).

Fig. 6. New territories of the reserve: photos taken on
24.08.2020 (left and centre) and 4.07.2023 (right).

B 1 kM HIDK4Ye Bi HBOTO B IIiif ske Oanili 3HaxoauThes ctaB «bobposuity. Y 2009 p., me 10 po-
3IIMPEHHS TEPUTOPIi 3aMOBITHUKA Yepe3 Oanky 3poOMIIM HACHI VIS IPOI3Ly aBTOTPAHCIOPTY, a Mix
UM HAaCHUIIOM TMOKJIaNHN TpyOy, depe3 sKy CTiKaB HEBEIMYKHUN CTPyMOYOK i Homosi Bogu. Komu Tyt
3’siBuincst 600pu (Castor fiber), To BOHH 3a0MIH 110 TPYOy TilKaMu i MyJIOM i, TAKUM YHUHOM, BIIIT-
Ky 2017 p. Tyt yrBOopuBCs HeBennukuil ctaB (70 x 12 M i rubuHO0O 1 M). Moro Oeperu MicIsMHI
MOPOCIH 3apOCTSMH BHIUX HOBITPSHO-BOISHUX TifpoQiTiB, mepeB Ta KymiB. [lepiomquano Ha i
BOJIO¥MI BiTOyBaeThCs OyliHE pO3MHOKEHHS psicku (Lemna sp.). HaBecui 2018 p. MicueBi MemTkaHIIi
3apHOHMIIM HOTO HEBEJIMKOIO KINBKICTIO IyKH (Esox lucius), xkopona (Cyprinus carpio), Kapacs cpi-
omsicroro (Carassius gibelio) Ta muana (Tinca tinca).

Y 1998 p. na IIBC OyB npuitHATHIT HACTYITHUH PEKUM BUKOIIYBaHHS: 4 POKU KOCIHHS Ta 1 pik
BignmounHKy [Tkachenko 2005]. IIpote 3 2011 p. BUKOITYBaHHS OyII0 IPUITUHEHO, IO 3HAYHO MPHUC-
KOPWJIO 3apOCTaHHS. 3apa3 CIHOKOCIHHS JO3BOJICHO Ha Oiu3bKo 118 ra IMpOTHIIOXKEKHHUX CMYT, a
pemita 765 ra nepe0yBaloTh B PeKHUMi a0COTIOTHOT 3amoBiAHOCTI. Taka 3MiHa OXOPOHHOTO PEXUMY
Mae€ 3HAYHWI BIUTUB HA CTEnoBi ¢iTocuctemu [Larionov 2022].

Temnu po3pocTaHHsl YarapHUKOBUX 3apOCTEil CTaIM OCOOJIMBO MOMITHUMH B OCTaHHE JECATH-
miTTst XX cr., 00 iX mionn maibke noasoinucs (y 1991 p. ix 6yno 3,07 ra, a 'y 2001 p. — 5,25 ra)
[Tkachenko 2005]. I xoua, 3a nannmu B. TkaueHka, cIipaBXHIX JIICOBHX yrpyNOBaHb y 3aMOBITHUKY
MTOKU HEMae, ajie 0O HUX MOXKHa BiTHECTH JpiOHI HaMiBIPHUPOIHi PparMeHTH, chopMoBaHi Fraxineta
excelsior, Ulmeta suberosae, Saliceta albae, Populeta nigrae, Betuleta pendulae Tomo» [Tkachenko
2005]. 3a maaumu obcrexenns 2021 p., nposenenoro M. Jlapionosum [Larionov 2022], sik Ha «ic-
TOPHUYHII», TaK i Ha «HOBIi» TEPUTOPIi AKTUBHO MOLIMPIOIOTHCS YarapHUKOBI YIPYIIOBaHHS, 1 B TIe-
plily Yepry TepeH cTenoBuil (Prunus stepposa), a TakOX JepeBHA POCIMHHICTh, OCHOBHUM JDKepe-
JIOM TTOXOJKEHHS SIKOi € mpruteri JicocMmyru. Hapasi 3apocti Tepay Ha A3C MicIsIMH yTBOPIOIOTH
a0COJIOTHO HETpOXiaHi 3apocTi (puc. 7). Bee 1e, gk 1 pe3ynpTaTi HisUTbHOCTI JTIOMWHH, IEBHAM YH-
HOM BiztoOpa3uiocs i Ha (payHi ccaBIliB 3aMOBiTHUKA.
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Puc. 7. JlepeBHO-uarapHUKOBI 3apOCTi B 3alOBiIHHUKY:
niBopya — 3apocti Ha A3C, 16.05.2023; B neHTpi —
pociuHHICTh y Oanmi «BepxHi ctaBku», 5.07.2023; mpa-
BOpYyd — SCEH Ha HOBIH TepuTOpil 3aloBiJHUKA,
3.09.2021.

Fig. 7. Tree and shrub thickets in the reserve: left—shrubs
on an absolutely protected steppe site, 16.05.2023; cen-
tre—tree and shrub vegetation in the balka ‘Verkhni stav-
ky’, 5.07.2023; right—ash in the new territory of the
reserve, 3.09.2021.

Xapaxkmepucmuka mepiogaynu. Hapasi y 3an0BiITHUKY ITOCTOBIPHO BigMidueHO TiepeOyBaHHS
31 Bunmy ccaBuiB (quB. Ta0u. 1). I3 HUX 10 IPyIH CTEIOBUX HAJEXKaTh TPH BUAHM, 10 T1IPOPITEHIX —
JIBa BUJIU, 10 JICOBUX — YOTUPH BHJIH, JI0 3aIUIaBHO-TYYHHX — TPHU BUAY; 17 BUIIB € €BPUTOIHUMHU
1 IBa — JoMaIHIMH (CBIHCHKUMU). OJIMH 13 IIUX BUJIIB € CHHAHTPOITHHM.

I3 mporo mepenixy 21 BHI CCaBIiB HOCTIHHO MEIIKAIOTH y 3aIOBIAHUKY, a 10 BumiB (Y TOMY 4H-
CITi 1 CBIMCBHKI KOTH 1 IICH) 3 PI3HOIO MEPIOTUYHICTIO BiIBIAYIOTH 3amoBiqHUK. OKpiM TOTO, OAWH CH-
HAaHTPOIHUN BUA (MHUILA XaTHS) BCENAEThCSA y MPHUPOIHI OIOTONM 3aloBiIHMKA HA TEIUHH mepiox
POKy. 3aNHUIIaeThCs MiJi MTUTAaHHAM NepeOyBaHHS Ha TepUTOPii «MuXalniBChKOI IITMHU» TaKUX BHU-
B, K JIacKa, MHIIIA JTydHa Ta MHIIiBKa TeMHa. OCTaHHI 1Ba BUIM BijoBioBann Ha A3C icTtopuy-
HOI TepHUTOPIi M Yac OCTaHHIX OOJIKIB, IKi POBOMMIKCS TaM B mepiox 12—-18 tpasus 2003 p. Jla-
COK B OCTaHHI POKH TYT HE CIIOCTepiraiu.

BinOynocs monanpliiie 3HWKEHHS KITBKOCTI i YMCENBHOCTI CTENMOBUX BUAIB. I3 HUX B MOPIBHSH-
Hi 3 1981 p. 3HUK OJIMH BUJ, a iICHYBaHHS III€ OJIHOTO BHY CTOITh ITi/I MUTAHHSM. 3arajibHa KiUIbKICTh
CTETOBHX BHIIB Y 3aIIOBIIHUKY cKiagana Bxe 12,9 %. 1llo crocyeThest KITBKOCTI BUIIB HA CTEHOBUX
IUITHKAX, TO TaM JOCTOBIPHO MOCTIHHO MEMIKaay 17 BUIIB: TPH CTEHOBUX BHUIH, 1B’ SITh CBPHUTOII-
HUX, JIBa 3aIUIaBHO-IYYHHUX 1 TPH JIICOBUX BHJIH, i3 HUX OJIMH CHHAHTPOITHUI BUJ 3ycTpidaiacs Tam
TIJIbKK Y BECHSIHO-OCIHHIH mepioj. Buau crenoBoro koMIuiekcy ckiagany jauiie 17,6 %.

JIBa B — CBUHS IMKA 1 €HOT yCCYPIHChKUiL, — SK1 paHillle TUIBKH BiJIBi{yBaJlk 3 Pi3HOIO pe-
TYJSIPHICTIO « MUXaMTiBCBbKY IUTHHYY, MTOYAIH TIOCTIHO MEIIKATH 1 PO3MHOXKYBATHCS HA I TepH-
Topii (puc. 8-9). Jluki cBHHI OUIBIIICTE Yacy MPOBOJATH B HABKOJIMIIHIX MOJAX 3 KYKYpy/3010, a Ha
TEPUTOPIIO 3aTOBITHIKA TIPUXOASTh Ha BOJIOMIH 1 I KyMaHHS y MyJli Ha Oeperax CTaBKiB 1 y BOJIO-
TUX JUISHKax 0ajloK, BOHH 3QJIMIIAIOTHCS Y 3apOCTAX YarapHHKIB AHIOBATU 1y 2023 p. yCTaHOBIICHO
(axT HapOIHKEHHS TYT HUMH JTUTHHYAT.
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Puc. 8. JIirBo cBHHI TUKOi B OYepeTax, J¢ BOHA HAPOJDKyBaja MUTHHYAT. Puc. 9. J[UTWHYA €HOTa YCCYpilChKOTO,
17.08.2023. 6.06.2023 p. ®oto O. A. Cipo6abdu.

Fig. 8. A den of sow in the reeds, where piglets were born. 17.08.2023. Fig. 9. A raccoon dog cub. Photo by
O. A. Sirobaba.

SIk 6aunMo, YHCEIBHICTD 1 BUIOBUH CKJIA]] CCaBIiB « MUXaMITiBCHKOT IIITHHNY TIepeOyBa€e y moc-
TiHHIA nuHamimi. Jly)ke HarsimHO Iie BiIOYBa€ThCs 3 KOJIOBOJHUMM BHIaMH. Tak, Ha IOYATKY
1980-x pokiB 1ryp BoJAsSHUI OyB 3BUYalHUM BHAOM y KOJIOBOJHHMX OioToNax 3amoBifgHuKa. Bucoka
HIJIBHICTE CHIOCTEpiranacs B 3apoCTiIX yarapHHUKIB Mo Oeperax cTaBkiB i Ha nambax (BTS82). Ilomy-
JIAIIS IIBOTO BUJIY B 3aIIOBIJHHUKY BiUyBalla 3HAYHUH Mpec 3 00Ky TOPHOCTAS Ta JTHCHIIL.

Kpim 116010, 3HaUHY KiJIBKICTh BOASIHUX LIYpPiB 3700yBasi CBiiicbKa KillIKa i Mec, sIKi MEIIKaIn
y 1987 p. Ha camubi 3amoBimHUKA, i CBIMCHKI Kimku y HacTymHi poku [Merzlikin 2003]. Bxke i3
1995 p. Ha TepuTOPIi 3aMOBIAHUKA HAMH IIe¥ BUJ HE BiMideHO. He BHUKIIIOUEHO, IO 11 HETaTHBHO
BIUIMHYJIO Ha KOPMOBY 0a3y rOpHOCTas1, SKUH TOJ X MepecTaB TyT 3ycTpidyaTucs. BBaxaerhcs, 1o B
VYkpaiHi cuTyamito 3 TOPHOCTAEM CYTTEBO TOTIpHIMJIA CaMe IETPecis MO IIypa BOISHOTO,
SIKHI € OCHOBHOIO EPTBOIO HOTO Xmkaka [Zagorodniuk 2006; Volokh 2009].

Y 2000 p. B 3amoBigHUKY BHEpIE 3’ sIBIIACS OHAATpa. BiporigHo, BoHa 3aiIia CIOIH IO BOJIO-
riif 6ami 3 p. Binpmanka. Iik 11 uncenmsHOCTI BimMidaBcs BiiTKy i Bocenn 2001 p. Y Toii mepion Ha
ctaBkax Oyno HapaxoBaHo 21 xatky. Ha mouaTky TpaBHs 2002 p. Oyno 3HalIeHO 1BI MEPTBi OHAAT-
PH, @ BOCEHH TOT'O )X POKY Ha BEpPXHBOMY CTaBy JKWJIOIO Oyia TLBKK OjHA XaTka. BiporigHo, oHIaT-
U 3aTHHYNHU Bif €mi300Tii Tymspemii, 1o skoi nelt Bux dyrmBuil. [Iporsrom mita 2003 p. Ha Bepx-
HBOMY CTaBy croctepiraiu mapy onparp. [licis TOro oHmaTpu 3HUKIM 3 TEPUTOpIl 3aIOBiIHHKA.
VIMOBipHO, BOHH 3arMHYIIM Bifi XMKaKiB (JIHCHIIb) 60 MIrpyBalIH IIij 4ac MOCYILTHBOro 1ita 2004 i
2005 pp., xkonu obmaBa craBu Maibke Bucoxiu [Merzlikin 2014]. 3a manum ereps O. Cipobadu
(oco0. moBin.), onnarpu Menikaau y 2010 p. Ha cTaBy «Jlimunaay, KoK BiH 1€ HE BXOAWB 0 TEPH-
TOpIi 3aMOBIIHNKA, 1 Y «piBUYaYKy» HA MIiCIli MaAOYTHHOT'O «000POBOTOY CTaBY.

Ha nBox inmmux craBkax («boOpoBuii» 1y c¢. CtenoBe) NOCTIHHO a00 MepiogUuYHO KUBYTH 000-
pu. Ha mux Bomoiimax B3umMky 2021/2022 p. cmoctepiranacst Buapa. Kpim nporo Haecui 2023 p.
YHACIIIIOK PSACHUX JIOIIIB BIEpIIE 32 OCTAaHHI CIM POKIB HAaITOBHIUIKCS BOJOIO OOMIBA CTaBKM Ha ic-
TOPHUYHIHN TepUTOPIi 3aMOBIIHKKA, 1 Ha HUX OyJM BiAMiUeHi ciifu epeOyBaHHs 600pa. Y Toi ke yac
IiJ] Yac HalMX OOCTEXEHb BCiX I’ATH CcTaBiB HaBecHi 1 BiiTKy 2023 p. He Oyno BHUsABIEHO Tepedy-
BaHHS Ha HUX BOJISIHOT MOJIIBKH, X044 ii MEIIKaHHS Ha TEPUTOPIi 3aMOBiTHUKA IILTKOM MOXKJIHBO.

3 ycix ccaBlliB « MUXaITiBCBKOT IITMHWY, SK 1 3aranoM CyMcbKoi 00:1., HAHMEHIIT BUBYCHUMHU €
kaxkanu [Merzlikin & Lebed 1998]. IIpo Hux maemo 3o0BciM maino iHdopmarii. Tak, ycepenusi
1980-x poKiB AeKiIbKa OCOOHMH BEYipHHIb PYIUX MEIIKAIHA y MyIUIaX cTapuxX BepO, sSKi pociu Ha
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Oepesi cTaBy. Y 1985-1987 pp. mepeBa 3pyOanu Ha APOBA, i 3BIPKH CTANU BINBIAYBATH CTABKHU IS
BOJIOTIONO 1 MOJIFOBAHHSI, X JOTH, NMOKH BOHU He nepecoxiu [Merzlikin 2014]. OxpeMux apiOGHUX
HETOIUPIB IMOCTIMHO CIIOCTEPITaloTh y CYTIHKaX HaJ HOBOKO TepUTOpieto mobnm3y ¢. Benuki JIykwu, a
OJTHOTO caMlls Hetomupa mirmes (Pipistrellus pygmaeus) 3uaiineno 23.08.2020 y mpoci Ha canudi
oticy 3amoBigHUKa y 1boMy celti. [lonrykn mayrummcTux fepeB 3 KOJNOHISIMH KaXaHIB y JIiCOCMyTax
3aIlOBIHUKA ITOKH PE3ybTATIB HE JTAJIH.

TakuM YMHOM, KIJIBKICTh BHIIB CTEIIOBOTO spa 3MEHIIMIACS IO YOTUPHOX (2, MOKIIMBO, 1 IO
TPHOX) BHJIIB, OJJHOYACHO 3MEHINWIACSA KUTBKICTh XMKAKIB 1 30UIbIIIIACS KIJIBKICTh JIICOBHX 1 Tif-
podinmeHux BumiB (puc. 10). Hapa3i 3i cTenoBUX BHIIB HE BHKIMKAE TPUBOTY JIAIIE JOJIS CIiMaka
cxigHoro (Spalax microphthalmus), KU 3ycTpidaeThCsl 1 HA MPUIIETIMX A0 3alOBIAHUKAX MOJISX,
xoya Bxke B. Baiichenba ta A. Tumikos (1982) BiaMivaiy 3HWKEHHS YMCETHHOCTI y 3allOBIIHUKY 1
HOTro OUIBIIY NIUTBHICTh HA MPHIIETINX 10 «MUXalTiBChKOI IUTMHUK TEPUTOPIAX. MU TaKoXK BiIMi-
YaJii HU3bKY MO0 YHCENIbHICTh Ha ICTOPUYHIN TepuTopii, ocodnuBo Ha aunaHIi A3C.

XoMm’ak 3BruaitHmii 1 xoM’siuok cipuit (Cricetus cricetus & Cricetulus migratorius), Xo4 1 He B
BEJUKi{ KUIBKOCTI, ajie TaKoX HEIOJaBHO BiMiueHI Ha HOBii TepuTopii 3amoBigHuka. LlikaBo, 1o
Ha HOBIH TEpUTODIi 3aMoBiIHUKA CipUil XOM’STYOK J0Ci OyB 3yCTpiHYTHIl JHIIE HA TIOJ KYKYpYI3H,
sIKE THMYACcOBO OYJIO po3TallloOBaHe Ha HOBIH TEPHUTOPIi.

Bnnaue oepesno-uazapruxosoi pociunnocmi Ha ccagyig. IIpOHUKHEHHS 1 pO3POCTAaHHS Yarap-
HUKOBO{ 1 IEPEBHOT POCIMHHOCTI Ha CTENOB1 MIJSHKH MPU3BOJAHUTH JO IPOHUKHEHHS TYIH HEBJIACTH-
BUX AJI CTEMy BHJIIB ccaBliB. Tak, Ha TepUTOpii aOCOMIOTHO 3amoBigHoro cremy y 1995, 2003 i
2008 pp. Oyno 3noBiaeHo 12 BuaiB apibHMX ccaBuis: Mimunsg Mana (0,3 %), Miguns 3BHUYaifHa
(16,5 %), mumiBka ctemosa (2,3 %), xoM'sik 3Bu4aitauit (2,0 %), HOopui pyna (5,3 %), momiBka Jry-
gra (29,8 %), mamapka cudipcrka (12,3 %), mumka mygna (0,8 %), skutHuK macuctuit (24,5 %),
mutak gicosuit (0,3 %), mumak ypainbebkuii (2,5 %), muma xatus (3,5 %). CymapHa BiTHOCHA Yu-
CEJIBHICTH 3a BCi i pOKH ckitaia 6,8 ocobun Ha 100 1.-1i6 [Merzlikin 20125].

IIpoTe B 3a/Ie)KHOCTI BiJl HAIBHOCTI YarapHUKOBOI POCIMHHOCTI BUIOBUI CKJaJ 1 YMCENBHICTh
OKpEeMHUX BHJIIB MiKpoMaMMalliii CyTT€BO po3pisHsuincs. Tak, qaneko BiJ TepHUH O0yii0 3100yTO 3Bip-
kiB 10 BuiB. BigHocHa uncenbHicTh ckimana 10,1 oc. Ha 100 m.-mi06. UncenbHO nepeBakaan TPH BH-
1 manapka cubipceka (49,3 %), mosiBka JiydHa i >KUTHUK nacuctuii (1o 15,9 %).

ITo xpasim TepHUH Oyno 3100yTo 9 BHIIB. BigHOCHA YHCeNbHICTH 3BipKiB ckiana 11,6 oc. Ha
100 m.-1i6. Cepen HUX MEepeBaXKalld TPH BUIU: KUTHUK nacuctuid (34,0 %), vHopuiis pyaa (30,0 %) i
mranapka cubipceka — 11,4 %. TyT He BiIMiU€HO MOJIBKY JIy4HY; BOYECBH/b, il BUTICHAIOTH 3 LIUX
MICITh TIPO’KUBAHHS HOPHIIA pyJia 1 manapka cuoipchKa.

Bnnue piznozo pexcumy 3ano6ioanna Ha MiKpoOMammanii

BopoTte6a 3 Me30(dikaliero CTEMOBUX TUISHOK, sIKa MPOBOAMIACS LUIIXOM BHUKOIITYBaHHS 3 pi3-
HOIO MEPIOTUYHICTIO (KOXKHOTO 11’ITOT0 POKY) IIEBHUM YHHOM BILTHBAJIa HA MEIIKAIOYX TaM JIpiOHUX
ccaBiiB. Tak, Ha HekoleHUX Outbie poky aisHKax [IBC Oyio 3moBiieHo 44 ocoOuHM 8 BHIIB MiK-
poMamMmMatiii: MiguIls 3BuvaiHa (2,3 %), xom’sk cipuit (2,3 %), momnieka pyna (2,3 %), noniBka myd-
Ha (18,2 %), mamapka cubipceka (2,3 %), mumka my4Ha (4,5 %), )KutHUK nacuctuii (47,7 %), Mu-
mak ypanbebkuit (20,9 %). UncenpHICTh 3BipKiB 32 BCI POKU AOCIIIKECHb OyIia BUIIOKO MTOPIBHSIHO 3
A3C i cknana 7,7 ocobun Ha 100 m.-116 [Merzlikin 20125].

Ha nemonasHo BukomieHux autsakax [IBC 3100yTo 16 ocoOuH 5 BUAIB MiKpOMaMMaTiid: MHU-
miBka crernoBa (6,3 %), nomiBka sydHa (62,5 %), Hopuns pyna (6,3 %), mamapka cuOipcbka
(12,6 %), >xutHHK macucTuit (6,3 %) i ONMH EK3EMIUIIP HEBU3HAUCHOTO BUIY, YTSITHYTHH XIKAKOM
(6,3 %). CepenHs BiTHOCHA YHUCENBHICTE 32 BCI pOKH HOCIimKeHb ckinana 2,0 ocooun ra 100 m.-1i0.

I3 ’siT BUAIB 3BipiB, 3MOBICHHUX TYT, YOTUPHU (MHUIIIBKA TEMHA, )XUTHUK ITACUCTUH, HOPHIIS Py-
Ia i marmapka cu0bipcbka), He Malll YMOB JJIsl MEIIKaHHs, 00 TpaBa Majia BUCOTY JI0 5 cM, i TYT OyJ0
3M00yTO TUTBKH MITPYIOYMX OCOOWH ITMX BHMIB. 3 «MICIIEBHX» BHIIB MONIBKA JIy4HA 3 YaCOM BHMY-
IIeHA IIYKaTH OLTBII KOPMHI MiCIIf 1 3 KpaIllMH 3aXUCHUME yMOBaMH. JKWiri HOpH XOM'sIKa 3BUYaii-
HOTO, po3ramosaHni Ha [IBC, miciist CIHOKOCIHHS BUSBIIINCS TOKUHYTHMH.
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BukomyBaHa qiISIHKa XapaKTepHu3yBajiacs MaiKe TTOBHOKO BiJICYTHICTIO POCIMHHOCTI, 3a BUHS-
TKOM IESKHX HE MOBHICTIO CKOIIEHMX CMY’KOK ITOJerjiol Tpasu. SIk mpaBmiio, caMe 10 IUX MicCIb
TSDKIFOTB 3BIPKH, 1[0 3aUIIMINCS HA BUKOIIEHUX JingHkax [Merzlikin 20125].

CriocTepiraeTbcst MONAIBIITUH MiTHOM YHCEITBHOCTI HOPHUII py/101 i AKTHBHE OCBOEHHS CTEIIOBUX
ninsHok. Jlo 2008 p. ii gacTka B ynosax Ha A3C cknagana 5,3 %, mpuuoMy o Kpasix TEpHUH JacTKa
csirana 30,2 %, a Ha TpaB’ssHUCTUX TOinstHKax — 2,8 % [Merzlikin 20125].

Ha HOBHUX TepUTOPIsIX HOPUII PyZa TAKOXK aKTHBHO OCBOIOE CaMOCIiHHI raifkil siceHiB 3BHUaiHO-
O Ta MIEHCLIbBAHCHKOTO.

3MiHu payHu B yMOBaxX peKuMY 3aN0OBiTaHHA

Bnaue pescumy 3anogioanns. B pe3ynpraTi BBEICHHS 3all0BITHOTO PEXKUMY 3 TEPHUTOPIi 3armo-
BIJIHUKA 3HUKIIM TYIIKAH BEJMKHUHA 1 XOBpax KparmyacTHid, 00 BOHH HE 3MOTJIH KUTH Y TYCTIi 1 BUCO-
kil Tpasi. [lomanpima Me3o(iTH3ais pOCIMHHOCTI NpHU3BEaa A0 MPOHUKHEHHS Ha LUTMHY MiTUIb
3BHYANHOI Ta MaJoi, mamnapku cudipceKoi, a 3apoctanus A3C mepeBamu i KyIaMH — JI0 TIOSIBH TaM
HOPHIII pyJ101, MUIIIAKa yPaIbCHKOTO 1 MHIIIAKa JIiCOBOTO.

BukomyBaHHs cTeny sK BxKe OYyJI0 MOKa3aHO BHUIIE THMYAacOBO CKOPOUYE KUIBKICTH BUJIB Ta
YUCEJBHICTh MiKpOMamMalliid. Ajie BXe HACTYITHOIO BECHOIO 3 MOYAaTKOM BereTamii POCIIMH, KOJH
3HOB BiJJHOBJIFOETHCS KOPMOBA 0a3a i 3aXWMCHI YMOBH, Il JIJITHKH 3HOBY 3aCEIOIOTHCS IPiOHUMHU
ccaBisiMH. HeraTuBHO BIUIMBA€ Ha iXHIO YHCEIBHICTh 1 HA YHCENIBHICTh KPOTa €BPOMEHCHKOTO Ta
ClIiMaKa CXiTHOTO YIIIIBHEHHS IPYHTY 4Yepe3 NIOpiuHe BUKOIIYBAHHS POCIWHHOCTI BAXXKMMH TpPaK-
TopaMu 1 BUBI3 ckomeHoro ciHa «KAMA3amu» [Merzlikin 20125]. TIpoTte nmocTiiiHe BUKOIIYBaHHS
MPOTHUITOKESIKHUX CMYT 1 MEepioANIHE BUKOIIYBAHHS CTEIOBHUX IUISHOK SBHO IMO3MUTHBHO BILTUBAJIO
Ha YHUCeNbHICTh ciinakiB. Tak, me B. ®aiichensa i A. Tumkos (BT82) BinzHauanu, mo Ha A3C
HIUTBHICTH CITiNaKiB HaiMeHIa. [le % came Mu criocTepiraiiv i HaBecHi Ta BIITKy 2023 p.

Bnaue «oomawnix xuxncaxiey. Cnij 3a3Ha4uTH, 110 K TIABKH «MuXailiBcbKa IIJIHHAY OIH-
HUJIACS Y HIUTbHOMY KiJIbI[l HACeJIEHUX MyHKTIB, SIKI HOr0 OTOYYBAJIU 1 JICSAKI 3 HUX MiIXOAMIN Maki-
e BIIPUTYJ A0 MEX 3allOBIHHMKA, Ha HACENICHHA XpeOeTHUX TBapHH (1 KPYyHHHUX 0e3XpeOeTHUX —
KOMax, y T. 4. ICHHUX 1 HIYHUX METEJHKIB, )KyKIB Ta iH.) CTaB YAHHUTHUCS BIUIUB BiJl XIDKAITBa JIO-
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MaIlHiX KOTiB Ta nciB. [Ipudomy 1ie Oyau He TiAbKHM TBAPUHU, SIKi 3aXOAWNU TYAU 3 MPUIETIIUX CL,
aie ¥ Ti, SIKI MEIIKaIu Ha TePUTOPIi 3aMOBITHUKA Y MPALliBHUKIB I[i€i YCTaHOBH.

Tax, BIpoaoBk 0ararboX PoKiB Ha cagubi 3aloBiJHHUKA IMOCTIMHO >KUIIM KilIKa 1 HEBEJIWYKHMA
nec, siKi IOJICHHO TOJIOBATIM HA HaBKOJMMIIHINA TepuTopii. [Ipo 1o npobiemy Ha MuxaiimiBebkiit
IIJIMHI 1 Y 1HIIAX 3al0BiTHUKAX BKe MoBimomisiock panime [Merzlikin 2003, 2012; Merzlikin &
Lebed 20035]. 3 eni3ogu4HuX CIOCTEPEKEHbB, SIKi MPOBOAMINCS Y pi3Hi poku 3 1978 mo 2002 pp.
3’AcyBalIocs, 110 JKePTBAMHU JOMAIIHIX KOTIB cTanu 17 BuaiB xpebetnux: 11 BuAiB ccaBIliB, 1Ba BU-
IV TITaxiB, IBa BUAW IUIA3YHIB i Ba BUAM 3eMHOBOIHUX. 3BUYANHO, IO II€ SIBHO 3aHIKEHUH CIHCOK.
Cepen epTB KOTIB 3HAYMIIMCS TaKi JIOCTATHHO PIIKICHI Ta HE YHCENbHI (IesKi BXXKe 3HHKIII) y 3aI0-
BIIHUKY BHU/IH, K XOBPax KpamyacTUH, XOM’sIK 3BUUANHUM, CIIIMaK CXiTHUH, JTacKa, By 3BHYAHUIA
(Natrix natrix). 3Beprae Ha cebe yBary Tou QakT, mo 3a gaauMu M. Baiichenpaa m A. Tumkosa
(BT82), cepen m’'saTH 3HAWACHUX HUMH 3IHINIKIB XOBPAIIKIB, OJWH CTaB >KEPTBOIO TOPHOCTAS,
JiBa — JIMCHLI 1 ABa — cBiifcbkoi kimku. Ilicns Toro, sik caguba 3ropina, i TaM nepecTany NOCTiiHO
MEIIKaTH JTOMAITHI X¥KaKd, TO Ha ICTOpUYHIKA (TOOTO Ha cTapiil) MiJSHIN 3alOBiTHUKA €repi mepio-
JUYHO TIPUHOCHITH KIIIIKY, K& YKWJIa B TOCIIONAPChKii OymiBII y Terumuii iepioa poky. OAuH 3 HUX i
3apa3 MPUXOAHUTh Ha CBOE YEPryBaHHS 31 CBOIM TCOM, IO O€3MEPEeYHO CTBOPIOE 3arpo3y It Opid-
HUX MEIIKaHIIB 3al0BiIHUKA, OCOOJMBO TaKOTO HEBEIMKOTro, K «MuxaiiniBcbka mimuHa». [Ipote
HE3BKAIOYH Ha Te, 10 I nmpobjieMa JTOCUTh IaBHS, 10 CHX ITip HE BCl 3alIOBIAHUKHA BKIIOYAIOTH Y
ckJan ¢ayHu 3aNOBiTHUKA TOMAIIHIX TICIB 1 KOTIB.

IIpuynnu 3MiHN dayHn

3MiHH, Ki BLIOYIHCS Y (hayHi 3alOBITHUKA TOSCHIOIOTHCS B MIEPIIY Yepry 3MiHOK MPUPOIOKO-
PHCTYBaHHS, TOOTO BBEICHHAM MPHUPOIOOXOPOHHOTO PEKUMY 1 HEBIATUM HOAAIBIINM MEHEIKMEH-
TOM Li€1 TEPUTOPil, MATUMHU PO3MipaMU «HOBOT'O» 1 TUM OLIBILIE «CTApPOro» 3aIlOBiTHUKA, HOTO OCT-
PIBHUAM TIOJIOXKEHHSM, a TAKOX TOCTIOAAPCHKO0 MisTTHHICTIO Ha HOTO 3eMIIAX 1 HaBKoJIO. | K pe3yib-
TaT BChOTO IIbOTO — CYTTEBOIO 3MIHOIO XapakTepy pocIuHHOCTI. KpiM Toro, 10 mboro A01aeThes i
3arajJbHUN CTaH MOIYJISIii OKPEMHX BUIB B IIIIOMY B PErioHi.

Tax, XOBpax KpamyacTuii i TyIIKaH BEJTUKUN 3HUKIN 9epe3 13041110 IXHIX OCeNeHb Ta 3arajb-
HOi Jempecii Momyssimii B perioHi. 3HUKHEHHS ITUX BUAIB MPSIMO IOB’SI3aHO i3 30UIBIIEHHS ILIOII
BHCOKOT'O TPaBOCTOIO, 3HAUHUM IIPECOM XMXKaKiB 1 HEMOXKIIMBOCTI MPUTOKA HOBUX OCOOMH B IIi i30-
JIATH. 3apOCTaHHS CTEIy HETaTHBHO BIUIMBAE 1 HA MiI3eMHI BUIH. Tak, CEpEHIO YHCENbHICTh CIIiMa-
Ka cxigHoro Ha «MuxaitniBcekiil ninuHi» B 1981-1982 pp. BusHauanu y 30—40 ocobun. IIpuuomy
BXKE B TOIl nepiof Oyso BiIMiueHO, 1110 3BipKH KOHIIEHTPYIOTHCSI Ha TOCTIHHO (IPOTUIOXKEXKHI CMY-
TH) Ta TEPIOAWYHO BHKOIIYBaHUX HijsHKaX. CHOCTEpEKEHHs, MPOBEJACHI UMK JOCIITHUKAMH 32
MeXaMHM 3alOBiIHAKA MOKa3aJld, IO MIUTBHICTh IIUX TBAPUH MO Y30144siM JOpIr, Mexax i y3Jmiccsax
JicocMyr Oyina BHIIE, HIXK Y 3alIOBiIHUKY.

Kpim Ha3BaHuX BHIE XOBpaxa KpamyacToro i TYIIKAaHAa BEJHMKOIO, MOTIPIICHHS 3arajibHOro
CTaHy TIOMYJISIIN y perioHi CoCTepiraeTbes i y HU3KM 1HIINX CTEMOBUX (XOM’SYOK CIpHiA, MUIIIIBKa
TEMHa, 1 He TUTbKH CTEITOBUX BUIIB. Tak, 3-3a KOMITIEKCY (hakTopiB (KJIIMATHYHI 3MIHH Ta TIOTYKHUI
npec OpakoHbEPCTBA) B YKpaiHi BitOyBaeThesl 3MEHIIIEHHS HOMYJIALIT JOCS 1 CKOPOYEHHS MeX HOro
MOITYJISII{, 1110 IPU3BENO IO IMPUIIMHCHHS 3yCTpiueii INX TBApUH y 3allOBITHUKY.

Taki OxrkHI iHBalAEpH K OHIATpa, BOASHA MONiBKa, YOPHUH TXIp 1 TOPHOCTAH, SIKi IPOHUKIIA
Ha «MuxaimBcbKy MHY» 10 1980-X pOKIB 1 Mi3HiIIE, 3T0/I0OM 3HUKIH 3 11 TEPUTOPIi.

Crinx 3a3Ha4UTH, IO BHPIMATEHIM (AKTOPOM LIS 3MiHU (ayHH CcaBIiB Ha «MmUXalmiBCBKil
LJIMHI» cTaja MisUIbHICTh JIFOJWHU HABKOJIO 3alloBiHMKA. Tak, CyIiJibHE pO30PIOBAHHS CTEINiB Ha-
BKPYTH 3aIIOBiIHUKA NEPETBOPIIIO HOTO y OCTpiBELb cepel BEINYE3HUX MPOCTOpiB JaHiB. Le pizko
0OMEXHIIO, 8 TO 1 YHEMOXKIIMBHJIO MIPUTOK 1 OOMIH CTETIOBUMH BHIAMH ITi€1 1 HABKOJIUIIIHIX TEPHTO-
piil. 3a 3ragkamu crapoxuaiB y 1950—1960-1i poxu y 1iif MiceBOCTI MeIIKaIo «0e3Tiu» TyIIKaH-
YHKIB, XOBpaxiB 1 XOM sKiB. TyIIKaHYMKN MEIIKANX B3IOBXK CTETOBHX JOPIr, HA BUTOHAX 1 1Mo 6aj-
KaM, a OCTaHHIH JIBa BUJIM B3araii OyJd CepHO3HUMU MIKITHUKaMHU. TYIIKAHYHKIB JITH JJOBHWJIH IS
pO3Bar y cyTiHKaX, a XOBpaxiB i XOM SIKiB HIJIECIIPSIMOBAHO 3HUIIYBAIH.
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Tabmurs 2. OUiHKE TAKCOHOMIYHOTO 0araTcTBa CCaBLiB 3aMoBiIHIKA «MHUXalTiBChKOI UTHHNY 32 OKPEMUMH CKJIa-
JOBHMH Ta PO3PaxXyHKH iHICKCIB pakTHIHUX 3MiH (ayHH

Table 2. Estimates of the taxonomic richness of mammals of the Mykhailivska Tsilyna Nature Reserve by various
components and calculations of indices of faunal change

Tloka3uuku TTo3HadeHHs Ta 3MICT IMOKa3HUKA 1928 1980-1982 20202022
Normal N — TunoBi abopureHHi BUIH 16 11 9
Aliens A — akjiMaTH30BaHi Ta iIHBa3UBHI BUIU — 14 11
Rare R — Bumu 3 YepBoHOi KHUTH YKpaiHU 0 4 2
Extinct E — abopurenu, 1o 3HUKIN 1 2 2
Total T = N+A — moBHHIA CITHCOK 16 31 31
Base B =N — 06a3oBuii ckiajn 16 11 9
Changes C = A+E — o0csr 3miH daynu 2 16 13
Index 1=(C/2) / B— innekc 3MiH daynu % 0,06 0,7 0,7

3MiHa XapakTepy BUPOIIYBaIbHUX CUIHCHKOTOCIONAPCHKUX KYJIBTYP HABKPYT'H 3arlOBiIHUKA
TaKO BIUIMHYJIO Ha Horo (ayHy ccaBIliB, y TOMY YMCIi 1 Ha MOSIBY AUKUX cBUHEH. Hapasi 3amoBin-
HUK OTOYYIOThH ITOJIsI, SIKi 3aCisiHI CYIIUIEHO KYKYpPYI3010, Ky 30MparoTh HE BOCCHH, SK PaHIIIe, a
BIIITKY HAaCTYITHOTO pOKY. Lle cTBOpmIIO 4yJq0BY KOPpMOBY 0a3y i 3aXMCHI YMOBH JUISl IUX TBapwH. |
ko y 1980-1981 pp. BimMiuamucs TUIBKH X OKpeMi 3aX0AM, TO Hapasi kKabaHu MOCTIHHO BiABiAY-
FOTh 3aIOBIIHUK JUTSI BOJOIIOK, KYTIaHHS Y TPsA3i 1 BIIMIOYMHKY Y 3aTIHKY JepeB 1 KYIIiB, OCOOJIUBO Y
CIICKOTHI JHI. BOHM HaBiTh IMOYaIH TYT HAPOKYBATH TUTHHYAT.

CTBOpEHHS IIOT MepexKi JIICOCMYT, SIKi TATHYTHCS B3JI0BXK JIOPIT 1 SKUMU OyJin oOcapkeHi Oa-
KM CIPSAMYBAJIO MOTY>KHUH TOTIK OJFMIKHIX 1HBaWepiB HAa TEPUTOPIl 3alTOBIIHUKA, B MEPILY Yepry
JICOBUX 1 €BPUTOIHMX BUIB. 301IbIICHHS TEPUTOPIi 3aMOBIAHUKA TAKOX MOCHPHUSIIO PO3IIUPEHHIO
CIMCKY BHJIB CCaBLiB, SIKI TaM 3ycTpiuaroTbes. Tak, Ha HOBiil TepuTOpii 3aMOBIAHUKA OMUHUIUCS
TPH HOBHUX CTaBH, 1 IK Pe3ybTaT BKIFOUSHHSI OJJHOTO MOCTIHHOTO MEIIKaHIsE — 000pa i 0JTHOTO BU-
Iy-BiJIBigyBaua — BHIpHU. B okpeMux Bumagkax 3MiHH y CIIUCKY CCaBIIiB 3aMOBITHUKY MOSICHIOIOTh-
csl 3MiHaMH B CHCTEMAaTHIli ab0 B3araii B yABIEHHIM Npo BuAU. Tak, Sylvaemus uralensis — BinOy-
Jacs 3MiHa TaKCOHOMIl Ta BHOKpPEMJICHHS 31 CKIamy BHAY S. sylvaticus, SKHH TaKoX HPUCYTHIH y
(hbayHU perioHy i 3aMOBiTHUKA.

IIporuo3m i cnoxiBaHHst

Humnimas cutyanis 3 gayHoro ccaBIiB (2 TAKOX 1 NTaxiB) 3aNOBITHUKA HE € YUMOCH HECIIOiBa-
HUM 1 IIbOMY € HH3Ka MOSICHEHb. BUTBIIICTh CTENOBHX BHJIB, SKI MENIKAIX Ha I TepuTopii Oyin
TIPUPEYCHI BXXE 3 MEPIIUX JHIB YTBOPEHHS 3alOBIHUKA. | MPUYHHOIO IBOTO OYJIH, B MEPIIY Yepry,
KpHXITHI po3Mipu wiel ninguku (202,2 ra) i 1i ocTpiBHE po3TalryBaHHs cepell BEIHUE3HUX IUIOMI 10-
niB. [Tonmyssimii «CTEMHSIKIBY» BUSBUIIMCS 130J1b0BaHUMU. [Ipo mpoGiieMu OCTPiBHOTO TOJOXKECHHS 3a-
MOBITHUKIB Ta 1X (hparMeHTaIii icHye qoctaTHbo myOumikamii [Quinn & Harrison 1988; Araujo et al.
2002; Zagorodniuk & Kondratenko 2006; Lu et al. 2012 Ta in.].

3po3ymiso, Mo iX 3HUKHEHHs OYyJIO JIMIIe MUTAHHAM Yacy. Jlyke BaKIMBUM YHHHUKOM, SKHH
3HAYHO TMPHIIBHUIIINB BUMHUPAHHS JACIKUX CTEIOBUX BHIIB (XOBpaxa Kpam4acToro i 3eMJISHOTO 3aii-
1151, a CJI1I0M 32 HUMH 1 TXOpa CTETIOBOT'0) CTaB CaMe «3aIOBIAHUI PeKUM» 1 IPUIMHEHHS BUIIACAHHS
koHeil. Came BiH IPU3BIB 10 Me30(iKallii i 3apocTaHHs cTeny. | BUMYIIeHHH 3axia y BUIISAL Tepio-
JIMYHOTO BHUKOUIYBAHHS CTEMOBHX JAUISHOK TPOXH 3arajibMyBaB, ajie He BHpIimMB mpodiemy. Tum
OinbIe, 10 i MepioMYHe BUKOITYBaHHS Oyi10 ckacoBaHo me y 2011 p.

Crnig nmam’sitate, mo Oe3jiccs Ha MUXaIiBChKIA MIJTMHI MPAKTUYHO € HACTIJAKOM MOCTIHHUX
abo peryssipHuX HagMipHUX 30BHIMHIX BIUBIB [ Tkachenko 2005]. TomMy sIKII0 MEHEKMEHT 3aI10-
BiTHHKOM He OyJe 3MiHEHO 1 Bce Oye mpomoBxKyBatucs Tak i gami, To A3C Bke y HemarekoMy Maii-
OYTHBOMY IEPETBOPHUTHCS Y JIiC, @ HOBI AUITHKH Ta KOJHCH MEPIOTUYHO BUKOIIYBAHHN CTEI Oyxae
3apOCTaTH JCPEBaMH, KyIIIAMHU Ta iIHBA3UBHUMHU pociuHaMu. CTEMoBi BUAM CCABIiB 3BHYANHO 3 Ya-
COM 3HHKHYTH 1 OCTATOYHO 3allaHye «cipa» 0ioTa.
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BucnoBxn

Maiixe BCi BUJIM CCaBIIiB, SKi HHUHI 3yCTPIYalOThCSA HA TEPUTOPIi « MHUXaMIIBCHKOT IITMHNY €
OmKHI 1HBaliepH, K BIJHOCATHCS 10 €BPUTOITHHX, JIICOBUX, 3aIUIABHO-TyYHUX Ta TiApOQUIBHHUX
BHJIIB. Bun cTenoBoro sapa BUSBWIACS HAWOUIBI BPa3IMBHMU 1 BIBIYI CKOPOTHIIM CBOKO YHCEIb-
HICTh, HATOMICTE 301JIBIINIIACS YHUCEIBHICTh aJIBEHTUBHMX BHIIB.

CriocTepiraeTbcsi aKTHBHE HAPOCTAHHS Pi3HOMAHITHOCTI €KOJIOTIYHHMX TPYIT CCaBIliB, IO CBif-
YUTh TPO 3HUKHEHHS 30HAJIBHOCTI €KOJOTiuHOi cucTeMHu. BinOyBaeThCs PO3UMHEHHS CTEIIOBOTO
KOMILICKCY SIK 30HAJIBHOTO SBUIIA 1 [Ie € OYiKYBaHUM JIJIsl TOTPAaHUYHOT IPUPOTHOT 30HH.

VY 3amoBiTHUKY OMIHYE «cipa» 6iota. HeoOXiqHI TepMiHOBI 3aX0U JJIsl YIIPABIIIHHS CTEIIOBOIO
€KOCUCTEMOIO 3aI0BITHUKA 1 30€pEeXeHHS Ta BIATBOPEHHS MOMYJIALiM MpuTaMaHHUX i ccaBIiB.

IMopsiku

ABTOp BHCIIOBIIIOE IUPY HMOASKY B. 0. JUPEKTOpa IPUPOIHOTO 3amoBinHuKa «MmuxainiBebka minnHa» . JlyqueHky
3a JIOTIOMOTY B OpraHi3ailii HayKOBHX JOCIIIXKCHb, erepsM 3amnoBiganka A. Hecrepenko, 10. [MTununenky, M. Jlaxra-
puHi ta O. Cipo6abi 3a HagaHy iH(pOpMamito mpo 3ycTpiui ccauiB. OcobmmBa noaska I. 3aropoaHioKy 3a WiHHI 3a-
YBa)KEHHS Ta Pi3HOOIYHY JOMOMOTY y HamucaHHi cTatTi. ABTop Iskye O. Cipo6abi 32 0COOUCTI MOBITOMIICHHS BaXK-
nmuBHX (akTiB, 3ragaHux y Tekcti. lupa momska P. 1. Tlimompuropi 3a HamaHi MaTepiaan oOMiKiB MiKpOMaMMaJii,
I'. llleBeparokoBiii Ta A. MimTi 3a CHOUTFHO MPOBECHI AOCTIIKEHHS, a Takoxk cryaeHTkaM . Cunsukinid, E. Koza-

gyk, b. XKnamiposiii i K. [TonoHceKii 3a ygacTs B 00TiKax ApiOHUX CCaBLiB.
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Abstract

Bat rehabilitation centres, in addition to their main goal, namely, animal rescue,
may provide a significant scientific information, and are also sites for popular
science activities. This article presents the results of the work of the Minsk Bat
contact centre ‘Kazhanapolis’ in 2018-2022. The work of the Centre includes the
rescue of animals by means of artificial hibernation with subsequent release into
the wild. Species identification is carried out directly when possible, but sometimes
also by photographs. During the hibernation seasons (October—March) in 2018 to
2022, 565 finds were recorded, accounting for more than 730 individuals of 10 spe-
cies of bats, including Barbastella barbastellus, Eptesicus nilssonii, E. serotinus,
Mpyotis dasycneme, M. daubentonii, Nyctalus noctula, Pipistrellus kuhlii, P. pyg-
maeus, Plecotus auritus, and Vespertilio murinus. Data were collected from
56 unique localities. Compared to the previous period of work (2007-2017), an
increase in the number of recorded species, in the total number of individuals, as
well as in the number of localities is shown. By the number of finds (55.47%), as
well as recorded specimens (71.32%), V. murinus prevails. A significant proportion
(more than 5%) of records are those of N. noctula (23.28% ind. and 8.31% finds),
E. serotinus (8.9% ind. and 11.32% finds), and E. nilssonii (5.75% ind. and 3%
finds). We consider the record of P. pygmaeus as accidental or migrant. Most of
the finds of V. murinus, E. serotinus, P. auritus, P. kuhlii, M. dasycneme, and
P. pygmaeus were represented by solitary individuals. N. noctula, E. nilssonii,
M. daubentonii, and B. barbastellus are mainly recorded in colonies. The largest
colony size (more than 100 ind.) was recorded for N. noctula. The sex ratio (M : F)
ranges from 33.3 : 66.6% in E. nilssonii to 74.2 : 25.8% in N. noctula. Plecotus
auritus and Myotis dasycneme are represented exclusively by females. Thus, we
state the dominance in the species structure of wintering ‘urban bat species’ in
Belarus of V. murinus and, at the same time, the expansion of the winter range of
N. noctula and P. kuhlii. In addition, the collected data significantly contribute to
our knowledge on the winter range and some hibernation traits of B. barbastellus,
M. dasycneme, E. nilssonii, and E. serotinus in Belarus and Eastern Europe.
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3umyroui Buau kaxaiB bistopyci: pesyjabratu po6oTn MiHCbKOT0
KOHTaKT-HeHTpy «KaxanamoJic» (2018-2022)

Adsakceii llInak

Pesrome. PeaGinitaniiiHi HEeHTpH A1 PYKOKPUINX, KpiM CBO€1 OCHOBHOI LIiJi, a caMe CIaciHHA TBapuH, 3a0e3-
HeYyIoTh 30ip 3HAYHOI KUJIBKOCTI HayKoBOI iH(popMaIlii, a TAKOXK € MaiTaHINKaMH JUT HayKOBO-TIOMYJIAPHOT Mi-
SIBHOCTI. Y Hill CTaTTi MpencTaBieHi pe3ylbTaTH poOOTH MIHCEKOTO KOHTaKT-IEHTPY 3 pyKokpmimmx «Kaxka-
Haromicy y 2018-2022 pokax. Pobora neHTpy BKIIOYa€e IepeTpHUMKY TBapHH y Hepioj IIMOO0KOTo CHY 3 HAacTy-
ITHAM BUITYCKOM Y TIpHpoxy. Bunosa ineHTH]IKAIlS 301HCHIOETECS, TI0 MOXIIMBOCTI, KOHTAKTHO, aje iHOJI 3a
¢ororpadissmu. 3a nei mepion mpoTAroM ribepHaifHIX ce30HIB ()KOBTEHb-Oepe3eHb) OMMUCAaHO 565 3HaXiJOK,
mo HamiuyoTe moHany 730 ocobmH 10 BuAiB PyKOKpWINX, a came, B andaBiTHOMY HOpSIKy: Barbastel-
la barbastellus, Eptesicus nilssonii, E. serotinus, Myotis dasycneme, M. daubentonii, Nyctalus noctula, Pipi-
strellus kuhlii, P. pygmaeus, Plecotus auritus ta Vespertilio murinus. Jlani oTpuMaHO i3 56 yHIKaIbHUX JIOKaJi-
teTiB. [lopiBHAHO 3 monepeaHiM nepiogom podotu (2007-2017) nokazaHo 301IbIIEHHS KUTBKOCTI 3apeecTpoBa-
HUX BHIIB, 3arajbHOI KiJIBKOCTI OCOOMH Ta KUTHKOCTI JIOKATITETiB. 3a KITBKICTIO 3HaXifoK (55.47 %), a Takoxk
3apeecTpoBanux ocobut (71.32 %) nepeBaxae V. murinus. 3HauHy 4acTKy (MoHaa 5 %) cTaHOBIATH N. noctula
(23.28 % ocobun Ta 8.31 % 3Haxinok), E. serotinus (8.9 % ocobun Ta 11.32 % 3Haxinok) ta E. nilssonii
(5.75 % ocobun Ta 3 % 3Haxinok). Peectpariiro P. pygmaeus MU pO3TIIIAEMO SIK BUTIAIKOBY a00 SK MirpaHTa.
Binpwicte 3naxinok V. murinus, E. serotinus, P. auritus, P. kuhlii, M. dasycneme ta P. pygmaeus 6ynu npea-
CTaBJICHI ONUHOYHUMH OcOOMHaMHU. ['OJOBHMM YHHOM y KOJOHISX TpenctasieHi N. noctula, E. nilssonii,
M. daubentonii Ta B. barbastellus. Haiibinpmmii po3mip koisoHii (moHan 100 ocobun) Oyino BigzHaueHO Ui
N. noctula. CniBBinHomenHs crareii (M : F) komuBaetses Big 33.3 : 66.6 % y E. nilssonii no 74.2 : 258 % y
N. noctula. Plecotus auritus Ta Myotis dasycneme TpeCTaBJICHI BUKIIOYHO CaMKaMH. TakuM YHHOM, MU KOHC-
TaTyeMO JIOMIHYBaHHS y BUIOBIH CTPYKTYpi 3UMYIOUNX «MIiCbKUX BUIIB» Binopyci V. murinus i, BoxHodac, po-
3IMUPEHHS 3UMOBOTO apeany N. noctula ta P. kuhlii. Kpim Toro, 3i0paHi qaHi poOsTh iCTOTHHI BHECOK Y HAlli
3HAHHS PO 3UMOBI apeajy Ta JesKi ocoOiamBocTi 3uMiBii B. barbastellus, M. dasycneme, E. nilssonii Ta
E. serotinus y Binopyci ta CxigHiit €Bporri.

KnrodoBi cinoBa: KaxaHH, riOepHaIlisi, pO3MOBCIOKECHHs, MiHCbKUI KOHTaKT-eHTp «Kaxanamnomicy, bimo-
pyCh.

Introduction

This article is part of a series of works devoted to the results of the activity of the Minsk Bat
contact centre ‘Kazhanapolis’ and a direct continuation of our previous work [Shpak 2018].

Bats are mammals protected in most European countries (Council Directive 92/43/EEC, Born
and Bern Conventions). In Belarus, eight species of bats are included in the national Red Data Book
[2015]. To a large extent, the vulnerability of bat populations is determined by their dependence on
humans [Voight et al. 2016]; many species use human buildings as permanent or temporary shelters,
including hibernaculum. ‘Animal-human’ contacts often end in the death of animals or their expul-
sion from the shelter. Due to the colonial lifestyle of bats, in this case, it can lead to the death of a
significant number of animals. To solve this problem, there are rehabilitation centres that, firstly, are
engaged in animal rescue and, secondly, in popularisation work to improve people’s attitude towards
bats. In addition, the result of the work of such centres is the accumulation of scientific information
and monitoring of the bat fauna. Examples include the activities of rehabilitation centres in Ukraine
[Prylutska & Vlaschenko 2013; Godlevska 2015; Drebet 2018; Prylutska et al. 2023], the Czech
Republic [Jahelkova ef al. 2014], Slovenia [Podgorelec ef al. 2014], Norway [Kooij 2007], and other
countries. The most complete information on the activities of European rehabilitation centres is pre-
sented in the report of the Bat Rescue and Rehabilitation IWG of EUROBATS [Report...2015].

The Minsk contact centre ‘Kazhanapolis’ was formally organised in 2018 as a result of coopera-
tion between the National Academy of Sciences of Belarus, APB/BirdLife—Belarus and the Republi-
can Centre for Ecology and Local History. Currently, it functions on the basis of the Lyceum of the
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Belarusian State University. The main principles of the Centre’s work are described by us in our
previous work [Shpak 2018]. It should be noted that in the period of 2007-2017, the activities of the
Centre were carried out by the author informally.

Materials and Methods

The data were collected in 56 localities of Belarus during the hibernation seasons in 2018-2022.
According to the literature data [Kurskov 1981], all bats found between 1 October and 30 March
were considered hibernating. However, there is a possibility that the individuals registered in the
beginning of October or second half of March were migrants.

The work of the Centre is mainly to provide information support to persons, who have applied
upon detection of bats. If the animals could not be left in their original hibernation roost (grounded
animals, found on balconies and in living quarters, during construction works, etc.), bats were ac-
cepted by the Centre for rehabilitation and artificial hibernation with subsequent release into the
wild. Captured animals were examined for species identification, trauma detection and registration
of basic morphometrical parameters. In some cases, species identification was done according to the
provided photos. All the information received was added to the database with the following sections:
species, date, sex, age, forearm length, weight, place of registration, details, further fate, name of the
person applying, phone number, source of information about the Centre, and photo of the animal (if
possible).

Geographical terms. Toponyms and names of territorial administrative units were transcribed
according to the National System of Geographic Names Transmission into Roman Alphabet in Bela-
rus [2007]. Voblas¢ is the largest unit of administrative division in Belarus. There are six voblas¢s:
Brest, Homiel, Hrodna, Mahilioti, Minsk, and Viciebsk. Voblas¢s are further divided into districts.
These units are abbreviated in the text as ‘Vob.” and ‘Dis.’

Used abbreviations: ci, contact identification; ph, photo identification; gr, found grounded out-
side of buildings; ex, found outside of buildings (e.g. on the wall).

Acronyms of bat species names, alphabetically: BBAR, Barbastella barbastellus; ENIL, Epte-
sicus nilssonii; ESER, E. serotinus; MDAS, Myotis dasycneme; MDAU, M. daubentonii; NNOC,
Nyctalus noctula; PKUH, Pipistrellus kuhlii; PPYG, P. pygmaeus, PLAUR, Plecotus auritus;
VMUR, Vespertilio murinus.

Sex and age: M, male; F, female; ?, unknown sex.
List of study localities:

* 1—Astraviec; * 2—Babrujsk; ¢ 3—Bacejkava village, BieSankoviCy dis.; ¢ 4—Baranavicy;
* 5—Barysati; * 6—Biarezinski Biosphere Reserve; ¢ 7—Biesankovicy; ¢ 8—Brest; * 9—Dobrus;
« 10—Dziarzynsk; ¢ 11—Dziatlava; * 12—Dzinaraiika village, Smaliavi¢y dis.; * 13—Homiel;
* 14—Hrodna; » 15—Kalinatika village, Miadziel dis.; * 16—Kamianiec; * 17—Kamianiuki village,
Kamianiec dis.; * 18—Klieck; ¢ 19—Kobryn; ¢ 20—Krychat; * 21—Liachavidy; ¢ 22—Lida;
e 23—Mahiliot; ¢ 24—MaladzieCna; ¢ 25—Marjina Horka; * 26—Mazyr; ¢ 27—Minsk;
» 28—Moladzi village, Lahojsk dis.; * 29—Navahrudak; « 30—Navapolack; * 31—NavickaviCy vil-
lage, Kamianiec dis.; * 32—OrSa; * 33—Parachonsk village, Pinsk dis.; « 34—Pinsk; ¢ 35—Polack;
* 36—Recyca; * 37—Salihorsk; » 38—S¢ucyn; « 39—Sianno; « 40—Slabodka village, Stoiibcy dis.;
« 41—Slonim; « 42—Smaliavity; » 43—Smolki village, Haradok dis.; * 44—Starajelnia village,
Dziatlava dis.; *45—Staryja Darohi; « 46—Stotuibcy; * 47—Svisla¢; * 48—Turec-Bajary village,
Maladziecna dis.; *49—Vatkavysk; ¢ 50—Viciebsk; ¢ 51—Viercialiski village, Hrodna dis.;
+ 52— Viliejka; *53—Vuhliany village, Kamianiec dis.; *54—Zaslaiije; * 55—Zdanovicy;
¢ 55—7lobin; * 56—Zodzina.

Thus, each find is described as follows: Number of locality—date of registration (dd.mm.yy):
number of individuals, sex, type of identification (ci or ph), and details. It should be noted that we
distinguish ‘find’ and ‘record.” ‘Record’ is one specimen. ‘Find’ may include multiple ‘records.” For
example, the ‘find’ of one colony includes ‘records’ of all individuals.
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Results and Discussion

During the hibernation seasons of 2018-2022, for the territory of Belarus ‘Kazhanapolis’ rec-
orded over 730 individuals (565 finds) of 10 bat species, namely Barbastella barbastellus (Schreber,
1774), Eptesicus nilssonii (Keyserling and Blasius, 1839), Eptesicus serotinus (Schreber, 1774),
Mpyotis dasycneme (Boie, 1825), Myotis daubentonii (Kuhl, 1817), Nyctalus noctula (Schreber,
1774), Pipistrellus kuhlii (Kuhl, 1817), Pipistrellus pygmaeus (Leach, 1825), Plecotus auritus (Lin-
naeus, 1758), and Vespertilio murinus Linnaeus, 1758. Most of the finds (556 ind.) were represented
by single specimens; more than 174 individuals were found in 11 colonies.

The data are presented as species essays listed alphabetically. Each essay contains a description
of the species status in Belarus, an overview of previous finds described in the literature, as well as a
list of own records. A full description is provided for B. barbastellus, M. dasycneme, M. daubentonii
and P. pygmaeus. For E. nilssoni, E. serotinus, N. noctula, P. kuhlii, P. auritus, and V. murinus, a
detailed account including literature analysis and our own data for the period of ‘Kazhanapolis’ ac-
tivity in 2007-2017 was published in our previous work [Shpak 2018] and therefore is presented
here in brief.

Barbastella barbastellus (Schreber, 1774). The western barbastelle is a rare species in Belarus
[Serzhanin 1961; Kurskov 1981], included in the Red Data Book of Belarus (RDB) [1981]. Current-
ly [Red... 2015], its status is assessed as Endangered (EN). Until 2020, the hibernation was recorded
exclusively in the Brest vob. [Serzhanin 1961; Kurskov 1981; Demianchyk & Demianchyk 2008]. In
2020, as a result of bat winter census in underground hibernacula of Belarus, the species was record-
ed in all voblasés of Belarus, with the exception of Viciebsk vob. [Godlevska ef al. 2023]. During
the hibernation period, we recorded more than four specimens of B. barbastellus in two localities of
Hrodna vob.

+38—02.12.21: 1? ph, ex; *+ 49—01.02.20: 3+? ph, in.

Eptesicus nilssonii (Keyserling & Blasius, 1839). The species was included in the RDB [1993] and
currently [Red... 2015] its status is assessed as Near Threatened (NT). We recorded more than
42 individuals of E. nilssonii in eight localities of four voblasCs: Brest, Homiel, Minsk, and
Viciebsk. Thirteen individuals were recorded solitary and over 29 in four colonies. The number of
recorded individuals in one colony ranged from 3 to 18. Colonies were found in former military
bunkers, under the floor and in the attic of private houses.

*3—26.12.21: 1?, ph, flew into the house; *4—15.12.19: 1?, ph, in; <15—27.03.21: 1?, ph, in;
©26—15.12.19: 1M, ci, in; ® 27—24.11.19: 1F, ci, in; 28.12.20: 1M, ci., in; 23.11.20: 1?, ph., in; 02.01.21: 12,
ph, in; 03.12.21:colony: SF, ci, under the floor of a private house; 22.03.22: 1M, ci, in; 23.03.22: 1F, ci, in;
29.11.22: 37+, ph, in a bunker; 18.12.22: 37+, ph, in a bunker; ® 28—10.11.20: 1?, ph, in ; 02.12.22: 1M, ci, in;
¢52—08.02.21: 1F (colony (17 ind.) in the attic of a private house, the remaining individuals froze), ci, in;
*56—02.11.20: 12, ph, in.

Eptesicus serotinus (Schreber, 1774). The species is included in the Annotated list of species
of the RDB of Belarus [2004] with the DD (Data deficient) category. ‘Kazhanapolis’ recorded more
than 65 individuals of E. serotinus in 19 localities of all voblas¢s except for Viciebsk. Almost all
finds (63 ind.) were represented by solitary specimens, but one small group (2 ind.) was recorded in
a former military bunker.

*2—03.02.20: 1?, ph, in * 8—09.11.21: 12, ph, in; 15.02.22: 1?2, ph, gr; » 13—20.01.21: 1?2, ph, in; 02.03.21: 1?2,
ph, in; 14.03.21: 12, ph, in; 20.10.21: 1?2, ph, in; 12.11.21: 1?2, ph, ex; 08.02.22: 1?2, ph, in; « 14—05.11.21: 1?2,
ph, in; 09.12.21: 1?2, ph., in; ® 16—19.12.22: 1?, ph, in; * 17—14.12.21: 1?, ph, in; * 24—22.12.21, 1?, ph, in;
*26—20.02.21: 1?, ph, in; » 27—27.02.18: 1M, ci, in; 07.12.18: 1M, ci, in; 15.12.18: 1F, ci, in; 17.12.18: 1M,
ci, in; 20.12.18: 1M, ci, in; 30.12.18: 1F, ci, in; 10.01.19: 1M, ci., in; 21.10.19: 1?2, ph, in; 01.12.19: 1M, ci, in;
09.02.20: 1F, ci, gr; 07.03.20: 1?, ph, in; 09.12.20: 1M, ci., in; 14.12.20: 1F, ci., in; 29.12.20: 1M, ci., in;
15.01.21: 1M, ci., in; 20.01.21: 1?, ph, in; 30.01.21: 1?2, ph, in; 30.01.21: 1F, ci, in; 22.02.21: 1F, ci, in;
22.02.21: 1F, ci, in; 26.02.21: 1M, ci, in; 26.03.21: 1F, ci, gr; ; 27.03.21: 12, ph, ex; 29.10.21: 1?, ph, gr;
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25.11.21: 1M, ci, gr; 03.12.21: 1?2, ph, in; 08.12.21: 1M, ci, in; 11.12.21: 1F, ci, in; 16.12.21: 1F, ci, in;
24.01.22: 1F, ci, in; 25.01.22: 22+, ph, in a bunker; 07.02.22: 1F, ci, in; 04.10.22: 1?, ph, in; 05.10.22: 1F, ci, in;
08.10.22: 1?, ph, in; 14.11.22: 1?2, ph, in; 30.11.22: 1F, ci, in; 30.11.22: 1M, ci, in; 10.12.22: 1F, ci, in;
*29—13.02.22: 1M, ci, under the porch of a private house in a woodpile; « 34—29.12.21: 1?, ph, in; 17.01.22:
1?2, ph, in; * 36—21.12.19: 1?, ph, in; * 37—14.12.20: 1?, ph, in; * 40—05.03.20: 3?, ph, in; * 41—15.02.21: 1?2,
ph, in; *45—16.12.19: 1?, ph, in; * 47—16.11.19: 1?2, ph, gr; * 55—18.02.21: 1?, ph, in; 24.11.21: 1?2, ph, in;
*56—30.12.20: 1?2, ph, in.

Myotis dasycneme (Boie, 1825). The pond bat is a rare species in Belarus [Serzhanin 1961;
Kurskov 1981], included in the Red Book of Belarus [1981]. Currently [Red... 2015] its status is
assessed as Endangered (EN). Hibernation of solitary individuals has been recorded in Belarus since
the mid-1990s, exclusively in the south-west of Brest vob. [Demianchyk & Demianchyk 2000],
where the share of M. dasycneme in the total structure of hibernating species was estimated at 0.18%
[Demyanchik et al. 2012]. All finds described earlier have used the basements of the Brest Fortress
casemates as hibernacula. We recorded one hibernating female of M. dasycneme in Viciebsk city.
It should be noted that this is the only record of the pond bat for the entire period of ‘Kazanapolis’
activity (2007-2022) and the first outside of Brest vob.

*50—03.12.18: 1F, ci, in, between window frames.

Mpyotis daubentonii (Kuhl, 1817). Daubenton’s bat is considered in Belarus as a relatively
abundant and widespread species of the bat fauna. Until recently, documented records of hibernating
M. daubentonii were reported exclusively from Brest vob. [Serzhanin 1961; Kurskov 1981;
Demianchyk & Demianchyk 2008]. In 2020, as a result of bat winter census in underground hiber-
nacula of Belarus, the species was recorded in all voblas¢s of Belarus, with the exception of Minsk
and Homiel vob. [Godlevska et al. 2023]. In 2018-2022, we recorded 16 specimens of M. dauben-
tonii in 4 localities of Minsk and Hrodna voblas¢s. Some of them were solitary (5 ind.) and 11 indi-
viduals were found in two colonies. The colony size ranged from two to nine specimens.

*11—03.11.19: 1?2, ph, in; *15—29.10.20: 2?2, ph, in a well; *27—17.01.19: 1F, ci, in; 14.12.19: 1F, ci., in;
07.12.20: 1M, ci., in; 11.03.21: 1M, ci., gr; * 44—16.12.19: 9?2, ph, in.

Nyctalus noctula (Schreber, 1774). The noctule bat is one of the relatively abundant and wide-
spread species of bats in Belarus [Kurskov 1981; Demianchyk & Demianchyk 2008]. We recorded
more than 170 individuals of N. noctula in 21 localities of all Belarusian voblas¢s. Forty-four indi-
viduals were recorded solitary and more than 124 in three colonies. The colony size ranged from
more than 10 to more than 100 ind.

*2—14.01.20: 1?, ph, gr;*4—12.12.19: 1?, ph, in;*5—15.10.19: in flight, 1?, ph; 26.11.19: 1?, ph, in;
09.01.21:colony: 12M+4F, ci, in; 12.11.21: 1?2, ph, in; ;» 6—20.10.21: in flight, 1?, ph; « 7—06.01.22: 1?, ph, in;
*+8—20.01.21: 1?2, ph, gr; 28.02.21: 1?, ph, gr; 31.03.21: 1?, ph, gr; 25.11.21: 1?, ph, in; 23.03.22: 1?, ph, gr;
*9—07.11.21: in flight, 1?, ph ; « 14—30.11.22: colony under the balcony cladding, 100+, ph; * 16—16.03.21:
1?2, ph, gr; *19—25.03.20: 1?, ph, in; *21—27.12.18: colony, ph, in; <23—14.01.20: 1?, ph, in;
*24—24.03.22: 1M, ci, gr; *25—25.12.21: 1M, ph, in; * 26—25.03.20: in flight, 1?, ph; «27—03.12.19: 1M,
ci, in; 06.12.19: 1M, ci, in; 14.01.20: 1M, ci., in; 21.01.20: 1M, ci., in; 30.10.20: 1?, ph, gr; 07.11.20: 1?, ph, in;
21.12.20: 1F, ci., gr; 27.03.21: 1M, ci, gr; ; 18.10.21: 1?2, ph, in; 11.11.21: 1F, ci, gr; 15.11.21: 1?2, ph, in;
18.11.21: 1?2, ph, gr; 19.11.21: 1?2, ph, gr; 05.12.21: 1?2, ph, in; 16.12.21: 1F, ci, in; 06.02.22: 1F, ci, in; 08.02.22:
1?, ph, gr; 11.02.22: 1M, ci, in; 22.03.22: 1M, ci, gr; 22.12.22: 1M, ci, in; *36—09.12.19: 1?2, ph, in;
*37—25.01.21: 1?, ph, in; * 50—24.02.22: 1?, ph, gr; * 54—30.10.21: in flight, 1?, ph; «55—15.11.20: 1M, ci,
in, in group of V. murinus.

Pipistrellus kuhlii (Kuhl, 1817). Kuhl’s pipistrelle is a new species in the Belarusian fauna.
Previous rare finds were recorded in Brest [Demianchyk 2013], Homiel and Minsk voblas¢s [Shpak
& Larchanka 2016; Shpak er al. 2022]. All these records were represented by single specimens. We
recorded eight individuals in six localities of all voblasés of Belarus except for Hrodna. All hibernat-
ing specimens were solitary except for one small group (2 ind.).
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*13—02.12.21: 1?2, ph, in; *16—07.12.21: 1?, ph, in; *20—06.11.19: 2?2, ph, in *26—02.12.21: 1F, ci, in;
*27—09.02.21: 1M, ci, in; 04.01.22: 1?, ph, in; * 50—21.01.21: 1?, ph, in.

Pipistrellus pygmaeus (Leach, 1825). The species is common and widespread in Belarus [Dem-
ianchyk & Demianchyk 2008; Shpak et al. 2022]. We recorded one hibernating male of P. pygmaeus
in Minsk city. It is the only record of the hibernating soprano pipistrelle for the entire period of re-
search in Belarus.

*27—15.10.19: 1M, ci, in.

Plecotus auritus (Linnaeus, 1758). The brown long-eared bat is considered as a relatively
abundant and widespread species in Belarus [Serzhanin 1961; Kurskov 1981]. We have recorded
18 individuals of P. auritus in 13 localities of Brest, Homiel, Minsk, and Viciebsk voblasés. All
specimens were solitary except for two groups of two individuals.

*5—29.12.21: 1?2, ph, in a basement; * 8—04.11.21: 1?2, ph, in; * 12—04.12.20: 1?, ph, in; * 18—03.10.19: 1?,
ph, in; ¢ 27—25.01.20: 2F, ci, in; 06.10.21: 1?2, ph, gr; *31—05.01.22: 1?, ph, in; *33—13.01.22: 1?, ph, in a
basement; * 36—10.12.20: 1?, ph, in; * 43—21.01.18: 1?, ph, in; * 46—12.12.18: 1?, ph, in; * 48—19.01.22: 27,
ph, in a basement; ¢ 50—18.01.19: 1?2, ph, in;; 08.10.21: 1?, ph, gr; 03.03.22: 1?, ph, in; * 53—25.01.20: 1?, ph,

in.

Vespertilio murinus Linnaeus, 1758. The parti-coloured bat is a widespread species in Belarus
[Kurskov 1981; Demianchyk & Demianchyk 2008]. The species is regularly recorded in Minsk and
other cities in both summer and winter [Shpak 2017; 2018]. We have recorded 405 individuals of
V. murinus in 23 localities of all voblasés. All recorded specimens were solitary except for one small
group (3 ind.).

*1—12.12.20: 1F, ci, in; 28.12.21: 1?2, ph, in; « 2—20.01.21, 1?2, ph, in; 08.12.22: 1?, ph, in; « 5—17.01.19: 1M,
ci, in; 16.02.22: 1F, ci, in; *8—12.01.19: 1?, ph, in; 15.10.22: 1?, ph, gr; 14.12.22: 1?, ci, in; * 10—14.01.22,
1?, ph, in; 13—14.02.21: 1?, ph, in; 30.12.21: 1?, ph, in; 20.11.22: 1?, ph, in; 30.11.22: 1F, ci, in;
*14—18.11.19: 1?, ph., in; 11.12.19: 12, ph, gr; 07.12.20: 1?, ph, in; 13.12.20: 1?, ph., in; 09.12.21: 1?2, ph., in;
26.12.21: 1?, ph., in; 26.10.22: 1?, ph, gr; *<19—21.01.19: 1?, ph., in; <22—03.02.22: 1?, ph, in;
*23—29.11.21: 1?2, ph, gr; 05.12.22: 1?, ph, in; * 24—22.02.21: 1F, ci, in; * 27—23.01.18: 1M, ci, in; 12.03.18:
1F, ci, gr; 13.03.18: 1F, ci, in; 15.11.18: 1M, ci, in; 16.11.18: 1M, ci, in; 16.11.18: 1F, ci, in; 18.11.18: 1M, ci,
in; 19.11.18: 1M, ci, in; 19.11.18: 1F, ci, gr; 20.11.18: 1M, ci, in; 25.11.18: 1M, ci, in; 25.11.18: 1F, ci, in;
27.11.18: 1F, ci, in; 27.11.18: 1M, ci, in; 27.11.18: 1F, ci, in; 29.11.18: 1F, ci, in; 29.11.18: 1M, ci, in; 30.11.18:
IM, ci, in; 01.12.18: 1F, ci, in; 02.12.18: 1M, ci, in; 03.12.18: 1M, ci, in; 04.12.18: 1F, ci, in; 05.12.18: 1F, ci,
in; 06.12.18: 1M, ci, in; 07.12.18: 1M, ci, in; 08.12.18: 1M, ci, in; 09.12.18: 1M, ci, in; 10.12.18: 1F, ci, in;
11.12.18: 1F, ci, in; 12.12.18: 1M, ci, in; 13.12.18: 1F, ci, in; 14.12.18: 1F, ci, in; 14.12.18: 1F, ci, in; 15.12.18:
1M, ci, in; 15.12.18: 1M, ci, in; 15.12.18: 1F, ci, in; 16.12.18: 1M, ci, in; 17.12.18: 1F, ci, in; 18.12.18: 1M, ci,
in; 20.12.18: 1M, ci, in; 20.12.18: 1M, ci, in; 21.12.18: 1F, ci, in; 04.01.19: 1M, ci., in; 09.01.19: 1M, ci., in;
11.01.19: 1?2, ph., in; 11.01.19: 1?, ph., gr; 12.01.19: 1F, ci., in; 14.01.19: 1F, ci., in; 16.01.19: 1F, ci., in;
18.01.19: 1M, ci., in; 19.01.19: 1F, ci., in; 03.10.19: 1M, ci., gr; 05.10.19: 1?2, ph., gr; 05.10.19: 1?, ph., in;
07.10.19: 1?, ph., in; 07.10.19: 1?2, ph., in; 11.10.19: 1?, ph., in; 12.10.19: 1?2, ph., in; 14.10.19: 1?2, ph., in;

14.10.19: 1?2, ph., in; 14.10.19: 1?2, ph., in; 15.10.19: 1?, ph., in; 15.10.19: 1?2, ph., in; 16.10.19: 1?2, ph., in;
21.10.19: 12, ph., in; 22.10.19: 1?, ph., in; 23.10.19: 1?, ph., in; 23.10.19: 1?, ph., in; 23.10.19: 1?, ph., gr;
31.10.19: 2?2, ph., in; 04.11.19: 1?2, ph., in; 05.11.19: 12, ph., in; 05.11.19: 1?2, ph., in; 06.11.19: 1?2, ph., in;
06.11.19: 1?2, ph., in; 09.11.19: 1?2, ph., in; 12.11.19: 1?2, ph., in; 12.11.19: 1?2, ph., in; 13.11.19: 1?2, ph., in;
14.11.19: 1?2, ph., in; 14.11.19: 1?2, ph., in; 15.11.19: 1?2, ph., in; 16.11.19: 1?2, ph., in; 18.11.19: 1F, ci., in;
20.11.19: 1?2, ph., in; 20.11.19: 1?, ph., gr; 21.11.19: 1F, ci., gr; 23.11.19: 1F, ci., in; 25.11.19: 1F, ci., in;
25.11.19: 1F, ci., in; 26.11.19: 1F, ci., in; 27.11.19: 1M, ci., in; 27.11.19: 1M, ci., in; 27.11.19: 1F, ci., in;
28.11.19: 1F, ci., in; 29.11.19: 1M, ci., in; 30.11.19: 1M, ci., in; 30.11.19: 1M, ci., in; 02.12.19: 1F, ci., in;

02.12.19: 1M, ci., in; 03.12.19: 1F, ci., in; 03.12.19: 1M, ci., in; 03.12.19: 1F, ci., in; 03.12.19: 1F, ci., in;

]

04.12.19: 1M, ci., in; 04.12.19: 1F, ci., in; ; 06.12.19: 1IF, ci., in; 07.12.19: 1F, ci., in; 09.12.19: 1F, ci., in;

09.12.19: 1M, ci., in; 09.12.19: 1M, ci., in; 10.12.19: 1F, ci., in; 10.12.19: 1M, ci., in; 11.12.19: 1M, ci., in;
11.12.19: 1M, ci., in; 13.12.19: 1F, ci., in; 13.12.19: 1F, ci., in; 18.12.19: 1F, ci., gr; 18.12.19: 1F, ci., in;
20.12.19: 1F, ci., in; 20.12.19: 1M, ci., in; 23.12.19: 1F, ci., in; 23.12.19: 1F, ci., in; 26.12.19: 1F, ci., in;
28.12.19: 1M, ci., in; 28.12.19: 1M, ci., in; 29.12.19: 1F, ci., in; 30.12.19: 1M, ci., in; 02.01.20: 1F, ci., gr;
03.01.20: 1M, ci., in; 04.01.20: 1F, ci., in; 09.01.20: 1F, ci., in; 18.01.20: 1F, ci., in; 20.01.20: 1M, ci., gr;
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25.01.20: 1M, ci., in; 03.02.20: 1?, ph, in; 06.02.20: 1F, ci., in; 15.02.20: 1F, ci., gr; 18.02.20: 1F, ci., in;
19.02.20: 1F, ci., gr; 05.03.20: 1F, ci., in; 05.03.20: 1M, ci., in; 23.03.20: 1F, ci., in; 26.03.20: 1M, ci., gr;
28.03.20: 1?, ph, gr; 30.10.20: 1?, ph, gr; 02.11.20: 1?, ph, gr; 02.11.20: 1?, ph, in; 06.11.20: 1?, ph, in;
07.11.20: 1?, ph, in; 09.11.20: 1?, ph, in; 09.11.20: 1?, ph, gr; 09.11.20: 1?, ph, in; 18.11.20: 1?, ph., in;
19.11.20: 1?2, ph., in; 21.11.20: 1?, ph., in; 23.11.20: 1?, ph., in; 24.11.20: 1?, ph., in; 24.11.20: 1?2, ph., in;
28.11.20: 1M, ci., gr; 30.11.20: 1F, ci., in; 02.12.20: 1F, ci., in; 03.12.20: 1M, ci., in; 04.12.20: 1F, ci., in;
04.12.20: 1M, ci., in; 04.12.20: 1F, ci., in; 06.12.20: 1F, ci., in; 07.12.20: 1F, ci., in; 08.12.20: 1M, ci., in;
08.12.20: 1F, ci., in; 10.12.20: 1F, ci., in; 12.12.20: 1F, ci., in; 12.12.20: 1M, ci., in; 13.12.20: 2F, ci., in;
14.12.20: 1M, ci., in; 15.12.20: 1F, ci., in; 15.12.20: 1?, ph, in; 16.12.20: 1F, ci., in; 16.12.20: 1F, ci., in;
17.12.20: 1F, ci., in; 18.12.20: 1F, ci., in; 18.12.20: 1M, ci., in; 20.12.20: 1M, ci., in; 20.12.20: 1M, ci., in;
21.12.20: 1F, ci., in; 21.12.20: 1M, ci., in; 23.12.20: 1F, ci., in; 29.12.20: 1F, ci., in; 06.01.21: 1F, ci., in;
09.01.21: 1F, ci., in; 11.01.21: 1M, ci., in; 13.01.21: 1F, ci., in; 15.01.21: 1M, ci., in; 15.01.21: 1M, ci., in;
23.01.21: 1F, ci., in; 23.01.21: 1F, ci., in; 23.01.21: 1F, ci., in; 29.01.21: 1?, ph, in; 30.01.21: 1?, ph, in;
06.02.21: 1F, ci, in; 15.02.21: 1F, ci, in; 18.02.21: 1M, ci, in; 25.02.21: 1F, ci, in; 26.02.21: 1M, ci, in; 27.02.21:
1F, ci, in; 15.03.21: 1F, ci, in; 20.03.21: 1F, ci, in; 02.10.21: 1?2, ph, gr; ; 07.10.21: 1?, ph, gr; ; 13.10.21: 1?2, ph,
in; ; 19.10.21: 1?, ph, in; 23.10.21: 1?2, ph, in; 27.10.21: 1?2, ph, gr; 28.10.21: 1?, ph, in; 29.10.21: 1?2, ph, in;
30.10.21: 1?, ph, gr; 01.11.21: 1?, ph, gr; 12.11.21: 1?2, ph, in; 12.11.21: 1?, ph, in; 13.11.21: 1F, ci, in;
15.11.21: 1?2, ph, ex; 15.11.21: 12, ph, in; 17.11.21: 1?2, ph, in; 23.11.21: 1M, ci, in; 25.11.21: 1M, ci, in;
26.11.21: 1F, ci, in; 27.11.21: 1?2, ph, in; 29.11.21: 1F, ci, in; 01.12.21: 1F, ci, in; 02.12.21: 1F, ci, in; 02.12.21:
1F, ci, in; 03.12.21: 1?, ph, in; 05.12.21: 1M, ci, in; 05.12.21: 1M, ci, in; 05.12.21: 1F, ci, in; 06.12.21: 1M, ci,
in; 07.12.21: 1M, ci, in; 08.12.21: 1F, ci, in; 10.12.21: 1F, ci, in; 11.12.21: 1F, ci, in; 14.12.21: 1F, ci, in;
14.12.21: 1?2, ph, in; 16.12.21: 1F, ci, in; 16.12.21: 1M, ci, in; 19.12.21: 1F, ci, in; 19.12.21: 1F, ci, in; 19.12.21:
1F, ci, in; 23.12.21: 1F, ci, gr; 30.12.21: 1?2, ph, gr; 31.12.21: 1?2, ph, in; ; 03.01.22: 1M, ci, in; 03.01.22: 1M, ci,
in; 05.01.22: 1M, ci, in; 08.01.22: 1M, ci, in; 12.01.22: 1F, ci, in; 18.01.22: 1F, ci, gr; 21.01.22: 1F, ci, in;
28.01.22: 1F, ci, in; 10.02.22: 1?, ph, in; 10.02.22: 1F, ci, in; 11.02.22: 1F, ci, in; 11.02.22: 1M, ci, in; 12.02.22:
IM, ci, in; 11.02.22: 1M, ci, in; 13.03.22: 1F, ci, in; 23.03.22: 1?, ph, ex; 05.10.22: 1?, ph, gr; 05.10.22: 1?, ph,
in; 08.10.22: 1?, ph, gr; 10.10.22: 1?, ph, gr; 10.10.22: 1?2, ph, in; 11.10.22: 1?, ph, gr; 11.10.22: 1?, ph, gr;
18.10.22: 1?2, ph, gr; 22.10.22: 1?, ph, in; 22.10.22: 1?, ph, in; 23.10.22: 1?2, ph, in; 28.10.22: 1?, ph, ex;
30.10.22: 1?, ph, in; 03.11.22: 1?2, ph, gr; 09.11.22: 1?2, ph, in; 10.11.22: 1?, ph, ex; 17.11.22: 1?, ph, in;
17.11.22: 12, ph, in; 18.11.22: 1M, ci, in; 19.11.22: 1F, ci, in; 20.11.22: 1M, ci, in; 20.11.22: 1F, ci, in;
22.11.22: 1F, ci, in; 22.11.22: 1F, ci, in; 22.11.22: 1F, ci, in; 23.11.22: 1F, ci, in; 23.11.22: 1M, ci, in; 24.11.22:
1F, ci, in; 24.11.22: 1F, ci, in; 24.11.22: 1M, ci, in; 25.11.22: 1M, ci, in; 25.11.22: 1F, ci, in; 26.11.22: 1M, ci,
in; 27.11.22: 1M, ci, in; 27.11.22: 1M, ci, in; 28.11.22: 1M, ci, in; 28.11.22: 1M, ci, in; 28.11.22: 1F, ci, in;
28.11.22: IM, ci, in; 29.11.22: 1F, ci, in; 30.11.22: 1F, ci, in; 01.12.22: 1F, ci, in; 01.12.22: 1F, ci, in; 02.12.22:
1M, ci, in; 03.12.22: 1M, ci, in; 05.12.22: 1M, ci, in; 06.12.22: 1?, ph, in; 06.12.22: 2 (IM+1F), ci, in; 07.12.22:
1F, ci, in; 08.12.22: 1M, ci, in; 08.12.22: 1F, ci, in; 08.12.22: 1F, ci, in; 08.12.22: 1F, ci, in; 09.12.22: 1F, ci, in;
09.12.22: 1F, ci, in; 09.12.22: 1F, ci, in; 10.12.22: 1F, ci, in; 11.12.22: 1F, ci, in; 11.12.22: 1F, ci, in; 11.12.22:
1F, ci, in; 12.12.22: 1F, ci, in; 12.12.22: 1F, ci, in; 13.12.22: 1M, ci, in; 13.12.22: 1M, ci, in; 15.12.22: 1M, ci,
in; 18.12.22: 1F, ci, in; 18.12.22: 1M, ci, in; 18.12.22: 1F, ci, in; 19.12.22: 1F, ci, in; 19.12.22: 1M, ci, in;
20.12.22: 1F, ci, in; 20.12.22: 1M, ci, in; 21.12.22: 1M, ci, in; 21.12.22: 1M, ci, in; 21.12.22: 1F, ci, in;
21.12.22: 1F, ci, in; 22.12.22: 1F, ci, in; 22.12.22: 1F, ci, in; 22.12.22: 1F, ci, in; 23.12.22: 1F, ci, in; 24.12.22:
1M, ci, in; 25.12.22: 1F, ci, gr; 25.12.22: 1F, ci, in; 26.12.22: 1F, ci, in; 26.12.22: 1M, ci, in; 26.12.22: 1F, ci,
in; 30.12.22: 1M, ci, in; *30—03.01.21: 1M, ci, in; *32—15.02.21: 1?, ph, in; *35—21.11.19: 1?, ph, in;
26.11.21: 12, ph, in; 29.11.21: 1?2, ph, in; * 37—12.01.22: 1?2, ph, in; * 39—11.10.22: 1?, ph, in; « 42—28.11.19:
1F, ci, in; 22.11.21: 1M, ci, in; * 50—11.10.19: 1?, ph., gr; 12.10.19: 1?2, ph., gr; 15.10.19: 1?2, ph., gr; 18.10.19:
1?, ph., in; 02.11.20: 1?, ph., in; 06.11.21: 1M, ci, in; * 51—25.01.18: 1?, ph., in; *52—29.11.22: 1?, ph., in;
*55—15.11.20: 1F, 2M, ci, in; 16.11.21: 1?, ph, in; * 56—27.03.21: 1?, ph, in; 29.11.21: 1?2, ph, in; 26.03.22:
1F, ci, gr;

When discussing the results obtained, several important aspects of our study should be taken in-
to account. Firstly, ‘Kazhanapolis’ is not engaged in a purposeful search for hibernation shelters of
bats with subsequent counting of the number of individuals. All the finds described by us are acci-
dental finds of individuals, with a few exceptions, inside or outside various types of used premises
(residential, commercial, auxiliary, etc.), or on the ground. Secondly, in view of the foregoing, our
data largely represent the ‘urban’ fauna of bats.

In total, over 730 individuals (565 finds) of 10 species of bats were recorded in 56 different lo-
calities of Belarus during the period presented. In the previous period (2007-2017), we recorded
more than 113 finds of 6 species from 18 localities. Thus, there was a significant increase in all pa-
rameters, despite the shorter period of activity.
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Barbastella barbastellus Eptesicus nilssonii

E. serotinus Mpyotis dasycneme

Mpyotis daubentonii Nyctalus noctula

Fig. 1. Localities of finds of wintering bats in Belarus: Barbastella barbastellus, Eptesicus nilssonii, E. serotinus,
Mpyotis dasycneme, M. daubentonii, and Nyctalus noctula. Numbers correspond to the list of localities in Materials
and Methods.

Puc. 1. Micue3HaxopkeHHS 3UMylounx KaxaHiB B binopyci: Barbastella barbastellus, Eptesicus nilssonii, E. sero-
tinus, Myotis dasycneme, M. daubentonii, Nyctalus noctula. Homepu BinIoBiTaloTh CHHCKY JOKAJITETIB B PO3.iIi
«Marepianu i MeToam».
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Pipistrellus kuhlii Pipistrellus pygmaeus

Plecotus auritus Vespertilio murinus

Fig. 2. Localities of finds of wintering bats in Belarus: Pipistrellus kuhlii, P. pygmaeus, Plecotus auritus, and Vesper-
tilio murinus. Numbers correspond to the list of localities in Materials and Methods.

Puc. 2. Micue3Haxo/pkeHHS 3UMYIOUUX KaxaHiB B binopyci: Pipistrellus kuhlii, P. pygmaeus, Plecotus auritus, Ves-
pertilio murinus. HoMepy BiIMOBiAal0Th CITUCKY JIOKATITETIB B pO3/isi «Matepiaiu i METOam.

In relation to the recorded species, we have found all species of the past period and, in addition,
B. barbastellus, M. dasycneme, M. daubentonii, and P. pygmaeus. Thus, we recorded all bat species
wintering in Belarus, with the exception of Myotis mystacinus/Myotis brandltii, Myotis nattereri, and
Plecotus austriacus.

For the first time in Belarus, P. pygmaeus was recorded during the hibernation period. However,
taking into account the date of record (October 15, 2019) and the single character of this find, we
assume that this is either an accidental or migrating individual.

The absence of M. nattereri, M. mystacinus/brandtii complex, and P. austriacus among our
finds can be explained by the relative rarity of these species; they are included in the Red Data Book
of Belarus [2015].

In 2018-2022, there was a gradual increase in the number of finds (Fig. 3) compared to the pe-
riod of 2007-2017. This is due to the growth in the information about our activities, as well as popu-
lar science activity (lectures, seminars, International Bat Nights, etc.).

By months, there is an increase in the number of finds from October (n =49, Avg = 16.3) reach-
ing an absolute maximum in December (n =211, Avg =42.2). In January, there is a significant de-
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crease in the number of registrations (n = 69, Avg = 13.8), reaching an absolute minimum in March
(n =32, Avg = 8.0) (Fig. 4).

In quantitative terms, among the recorded individuals, the species are distributed in the follow-
ing order: V. murinus, N. noctula, E. serotinus, E. nilssonii, P. auritus, M. daubentonii, P. kuhlii,
B. barbastellus, M. dasycneme, and P. pygmaeus. It should be noted that when calculating the num-
ber of finds, the picture looks somewhat different: relatively large (8—405 ind.) in V. murinus,
E. serotinus, N. noctula, E. nilssonii, P. auritus, and M. daubentonii, and relatively small (14 ind.)
in P. kuhlii, B. barbastellus, M. dasycneme, and P. pygmaeus (Table 1).

Thus, Vespertilio murinus predominates among both records and finds, represented mainly by
solitary individuals. The prevalence of solitary individuals is also shown for E. serotinus,
M. dasycneme, and P. pygmaeus (although the latter two species are represented by single individu-
als), and, to a lesser extent, to P. auritus and P. kuhlii. In N. noctula, E. nilssonii, M. daubentonii,
and B. barbastellus, most of the individuals were found in colonies of various size (Fig. 5). The larg-
est colony size (more than 100 ind.) was recorded for N. noctula.

Regarding the sex ratio, the following should be noted: P. auritus, M. dasycneme, and P. pyg-
maeus were represented exclusively by females, although the latter two species are represented by
single individuals. In general, for other species, there is a more or less equilibrium sex ratio, which
nevertheless ranges from M: 33.3% & F: 66.6% for E. nilssonii to M: 74.2% & F: 25.8% for N. noc-
tula. The significant male predominance in V. noctula in Central Europe is also confirmed by previ-
ous studies [Strelkov 1969; Lehnert et al. 2018].
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Table 1. The number and percentage of records and finds of bat species

Ta6mums 1. KinbKicTh Ta BiICOTKOBE CIIBBITHOIIEHHS PEECTPALLii Ta 3HAXITOK BUAIB KaXKaHIB

Species Records Finds
N % N %
Barbastella barbastellus 4 0.54 2 0.35
Eptesicus nilssonii 42 5.75 17 3
Eptesicus serotinus 65 8.9 64 11.32
Myotis dasycneme 1 0.13 1 0.17
Myotis daubentonii 16 2.19 7 1.23
Nyctalus noctula 170 23.28 47 8.31
Pipistrellus kuhlii 8 1.09 7 1.23
Plecotus auritus 18 2.46 17 3
Pipistrellus pygmaeus 1 0.13 1 0.17
Vespertilio murinus 405 55.47 403 71.32
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Fig. 5. Ratio of solitary/colonial individuals. The order of species is given in accordance with the number of records.

Puc. 5. CriBBiqHOIIEHHS OAWHOYHUX OCOOWH Ta OCOOWH y CKiIafi KoJoHii. [Topsmok BUIIB HABEICHO BiIOBIIHO 10
KiJIBKOCTI 3apeecTPOBAaHNX OCOOUH.
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Fig. 7. Number of locali-
ties in 2007-2017 and
2012-2022. The order of
species is given in ac-
cordance with the num-
ber of records.
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Fig. 8. Percentage of bats
recorded in 2007-2017
and 2018-2022. The
order of species is given
in accordance with the
number of records.
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Compared to the previous period (2007-2017), there is an increase in the number of recorded
localities for all species (Fig. 7). We assume there are several possible explanations for this:

* Distribution of information about the activities of ‘Kazhanapolis’ in the media and, as a result,
an increase in the number of requests. This reason may be true for sedentary species

(E. serotinus, E. nilssonii, M. daubentonii, P. auritus, and M. dasycneme);

* Further expansion of the hibernation range of N. noctula and V. murinus—species that were
previously considered migratory;
* Expansion of the range of a new species for Belarus—P. kuhlii;
* A combination of all of the above reasons.

The percentage of finds of various species when comparing data from 2007-2017 and 2018—
2022 did not change significantly (Fig. 8), with the exception of M. daubentonii, B. barbastellus,
M. dasycneme, and P. pygmaeus, the number of which, however, is small. In our opinion, this com-
parison adequately reflects the species structure of the ‘urban’ bat fauna in Belarus, and shows the
high reliability of our previous work (2007-2017) despite the small sample size presented at that
time (113 finds).

Conclusion

As a result of the work of ‘Kazhanapolis’ in 2018-2022, 10 species of bats wintering in Belarus
were recorded. Compared to the period of 2007—2017, an increase in the number of recorded species
and in the total number of individuals and localities is shown. The largest number of individuals
during the hibernation season is on average recorded in December, and the smallest in March.
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For the so-called “urban’ bat fauna, a significant predominance of V. murinus, N. noctula, and
E. serotinus is shown, while the absolute dominant is V. murinus, both in terms of the number of
finds and individuals. For N. noctula, a species that until recently was considered migratory, a signif-
icant expansion of the hibernation range is shown. With regard to E. serotinus, it should be noted
that for the entire period of activity of ‘Kazhanapolis’ (2007-2022), there were no records in north-
ern Belarus.

Of considerable interest are the registrations of species included in the Red Data Book, namely
B. barbastellus, E. nilssonii, and M. dasycneme. Our data significantly expand the understanding of
the distribution of these species in Belarus. In addition, data were obtained confirming the further
expansion of the P. kuhlii in Belarus.
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Abstract

The reliable identification of representatives of the genus Sylvaemus is complicated
by the huge coincidence of external and metrical characters, as well as by the fact
that in most of their range, mice are in conditions of sympatry or even syntopy
Moreover, identification is complicated by opposite clinal variability in size and
geographic variability in fur colouration. The species are also similar in karyo-
types, so their reliable identification is usually possible only based on biochemical
or molecular analysis. The craniological collection of small mammals of
0. V. Zorya and collection specimens of the Museum of Nature of V. N. Karazin
Kharkiv National University were studied. In total, 436 specimens of three species
of the genus Sylvaemus were analysed: Sylvaemus uralensis, Sylvaemus sylvaticus,
and Sylvaemus tauricus. Analysed were 14 odontometric and 23 craniological
characters. Among the metric characters, three odontometrical—width of first
upper molar (WM?%), length of second lower molar (LM2), length of lower molar
row (LMizs)—and seven craniometrical characters—Ilength of first upper molar
(LM1), length of foramen incisivum (LFI), length of upper molar row (LUM),
width of choana (WCH), height of skull including bulla tympanica (HBCB), length
of lower molar row (LLM), length of mandible (LM)—made the greatest contribu-
tion to the differentiation of mice of the genus Sylvaemus. Width of first upper
molar (WM?), length of first lower molar (LMz), length of second lower molar
(LMg2), length of braincase (LBC), least interorbital constriction (LIOC), width of
braincase (WBC), distance between incisor and M3 (LIM3), length of upper molar
row (LUM), condylobasal length of skull (CBL), palatal length (LPP), greatest
length of skull (GLS), and length of lower molar row (LLM) are the least variable
metric characters. Scatterplots linking LLM/CBL, LUM/CBL, and LUM/GLS
appeared to be the most suitable for differentiating the specimens, with minimal
overlap of species in the morphospace. In north-eastern Ukraine, the best distribu-
tion of mice of the genus Sylvaemus was obtained as a result of the analysis based
on both odontometrical and craniological characters, when the correctness of the
classification was 100%.
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InenTudikauis BugiB poay Sylvaemus niBuiutoro cxoay Ykpainu
3a METPUYHUMHM 03HAKAMH

Oxcana MapkoBcbka

Pesrome. Hapiiina izentudikaiis npeacTaBHHKIB poxy Sylvaemus yckiaJHeHa BeJIHYE3HHM 30irom exc-
Tep’€pHHUX Ta METPHUYHHX O3HAK, a TAKOXK TUM, L0 Ha OLIBIIII YaCTHUHI CBOTO apeajy, MUIIAKU MepeOyBaloTh B
yMoBax cuMmnarpii abo HaBiTh cuHTOMIi. bijbmI Toro, ineHTHdIKALIS yCKIaTHEHA MPOTHICKHOI KIHHATBHOIO
MIHJIMBICTIO pO3MipiB Ta reorpadidHO0 MIHIMBICTIO 3a0apBiIeHHS XyTpa. Buam Takoxk cX0xi 3a KapioTHIIAMH,
TOMy X HalifiHa ineHTU(}iKamig 3a3BHYail MOXKIMBA TUIBKM 32 JONOMOTOI0 0i0XIMIYHOTO YU MOJIEKYJISIPHOTO
a”amizy. JlocipkeHo KpaHionoriuHy Kojekiiro npioaux ccasuiB O. B. 3opi Ta konekuiitai 3pasku My3sero npu-
ponu XapkiBChKOro HarioHansHOTO yHiBepcuTery B. H. Kapasina. [IpoananmizoBano 436 ek3eMILTSApPIiB TPHOX
suniB poxy Sylvaemus: Sylvaemus uralensis, Sylvaemus sylvaticus, Sylvaemus tauricus. J{is ananizy BUKOpPHC-
TaHo 14 oOHTOMETPHYHUX Ta 23 KpaHioyoriyni o3Haky. Cepel; METPUYHMX O3HAK HAHOUIBIINK BKIIag B PO3IIO-
I MumakiB poxy Sylvaemus BHOCHIN TPH OJOHTOMETPHYHI O3HAKH—IIHPHHA IEPIIOTO BEPXHBHOTO MOJISPY
(WM?Y), noesxuna apyroro HuskHbOro Mojsipy (LMz), moBxkuna HuskHBOro MojsipHoro psaay (LMizs) ta cim
KPaHIOJIOTIYHMX O3HAK—IOBKHMHA MepuIoro Bepxusoro Mossipy (LM1), mosxkuna migHeGinuoro otsopy (LFI),
JOBKHMHA BEpXHbOro MoisipHoro psay (LUM), mmpuna xoan (WCH), BicoTa 4epenHoi KOpOOKH, BKIKOYAIOUH
bulla tympanica (HBCB), noexkuHa HikHBOr0 Mousipaoro psiay (LLM), nosxuna Hmkabol menenu (LM). JTo
HalMEHII MiHIMBAX METPUYHMX O3HAK HAJEKATh IMIMPHMHA TEPIIOro BepxHporo monsapy (WM?), nosxuna mep-
moro HwkHboro Moisipy (LM1), moexuna apyroro Hmwxkuboro momsipy (LMz), moexkuna depernHoi KOpoOKu
(LBC), mixounosmroBa mmputa (LIOC), mupuna mo3koBoi kopobku (WBC), moBKHHA BEpXHBOTO 3yOHOTO
psny (LIM3), nosxuHa BepxHboro mossproro psay (LUM), konaunoGasansha noexuna (CBL), noBxuHa min-
HeOinus (LPP), HaitGinbmia nosxkuna deperny (GLS), nosxkuna HmkHBOro MoisipHoro psay (LLM). Tpadiku
poscitoBaHHs, siki moB’s3yrors LLM/CBL, LUM/CBL, LUM/GLS BusiBHIMCS HAWOLIBII IPUAATHAM IS Aude-
peHuianii 3pa3kiB, 3 MiHIMaJIbHUM IEPEKPUBAHHAM BHIIB Y MopdomnpocTopi. B miBHIYHO-cXigHii YKpaiHi, Haii-
Kpaumil po3moIii MUIaKiB poxy Sylvaemus orpumano B pe3yibTaTi aHasi3y Bigpasy 3a 0OHTOMETPHIHUMHE Ta
KpaHIOJIOT1YHUMH 03HaKaMH, KOPeKTHICTh Kiacudikaii ckimama 100%.

KnrouoBi cnoBa: Sylvaemus, reorpadiusa MiHIHBICTb, OOHTOMETPIisl, KpaHIOMETPIsL.

Introduction

Despite the wide distribution and high abundance of the western Palearctic group of species of
the genus Sylvaemus, the problem of species differentiation according to morphological criteria still
remains unresolved [Michaux et al. 2005]. This is primarily due to diagnostic problems arising from
the geographic variability and karyotypic uniformity of Sylvaemus [Zagorodniuk & Mezhzherin
1992]. The main zone of spatial interaction of species is the territory of Eastern Europe, mainly the
interfluve of the Dnieper and Don rivers, as well as the Crimea and Ciscaucasia. The wood mice
group has long been considered a taxon with very low levels of population divergence and extensive
hybridisation between all known forms [Reutter et al. 1999]. Genetic studies have shown the pres-
ence of several discrete forms and provoked significant changes in the taxonomy of the genus. Cur-
rently, four species of Sylvaemus are distinguished in the fauna of Eastern Europe: S. uralensis,
S. sylvaticus, S. arianus, and S. tauricus [Lashkova & Dzeverin 2002; Zagorodniuk 2005a].

The aim of this work is to analyse the variability of odontometrical and craniometrical charac-
ters of mice of the genus Sylvaemus from north-eastern Ukraine in order to develop reliable diagnos-
tic methods.

Review of previous studies

The problem of identification of species of the genus Sylvaemus is often discussed in the taxon-
omy of mammals and is primarily related to the large overlap of taxonomic characteristics [Canady
et al. 2014; Sozio et al. 2018]. Species of wood mice are phylogenetically and taxonomically close,
their ecological characters are somewhat different, but still overlap, they are sympatric and even
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syntopic throughout most of their range, and their phenotypes are often so similar that it is very dif-
ficult to distinguish them in the field [Michaux et al. 2005; Ancillotto et al. 2017]. In addition, the
lack of a reliable morphological approach led to frequent misidentification of specimens, causing
further confusion and misinterpretation of their taxonomy and distribution [Jojic et al. 2014; Sozio et
al. 2018].

Often due to the huge overlap in size and colouration in many areas of their sympatry, reliable
identification is only possible with the help of molecular markers [Reutter et al. 1999; Barciova &
Macholan 2006]. Allozyme data suggest that individual species of Sylvaemus are genetically well
differentiated and retain their genetic identity throughout their geographic range [Frynta et al. 2006].
The species are also similar in karyotypes, so their reliable identification is usually possible only
with the help of biochemical or molecular analysis [Bellinvia 2004; Barciova & Macholan 2009].

Sylvaemus sylvaticus and Sylvaemus tauricus have similar karyotypes with 48 acrocentric
chromosomes and similar G-banding patterns. Nevertheless, differences in the amount and distribu-
tion of constitutive heterochromatin (C-band) were found. While in S. tauricus it is located exclu-
sively in the centromeric region, in S. sylvaticus, in addition to a variable number of centromeric
bands, several chromosomes have additional telomeric and/or interstitial bands. Thus, the Q/C-
banding method is recommended as a reliable method for differentiating between these two species.
Successful identification of S. sylvaticus and S. tauricus is also possible using protein electrophoresis
[Zagorodniuk & Mezhzherin 1992; Colak et al. 2005], standard PCR with species-specific primers
[Michaux et al. 2001], real-time PCR using TagMan probes [Sozio et al. 2018], sequencing of the
mitochondrial region of cytochrome b, multilocus DNA profiles and microsatellite analysis [Jojic et
al. 2014].

There are often difficulties in identifying the skulls of mice of the genus Sylvaemus obtained
from pellets of owls and other birds of prey. These difficulties increase with the identification of
young individuals, which differ little morphologically [Haitlinger & Ruprecht 1967]. In addition,
non-geographic and geographic variability of wood mice have become the subject of many studies
[Demeter & Lazar 1984]. The authors have created many identification keys, although they empha-
size their local efficiency and warn against extrapolating results to other parts of the geogrpahic
range [Jojic et al. 2014].

Many authors point out that the problem of species identification of wood mice is more typical
for the southern regions of Europe and Asia [Popov 1993; Frynta et al. 2006]. In particular, the simi-
larity of Sylvaemus sylvaticus and Sylvaemus tauricus in terms of morphological and morphomet-
rical characters has been reported in southern Italy [Panzironi et al. 1993], in France [Michaux et al.
1996], in Bulgaria [Popov 1993; Chassovnikarova & Markov 2007] and in Iran [Siahsarvie & Dar-
vish 2008]. Reports from central Europe indicate that most adult wood mice can be identified there
by the exterior, the shape of the skull and its individual structures [Ancillotto et al. 2017], but diffi-
cult to identify based on skull fragments commonly found in owl pellets [Demeter & Lazar 1984].
S. sylvaticus and S. tauricus can easily be identified in northern areas, but their morphological identi-
fication is complicated by the opposite clinal variation of body size from north to south, as well as
other Sylvaemus species occurring in central, southern and south-eastern Europe [Barciova &
Macholan 2009].

In southern Europe, Sylvaemus sylvaticus and Sylvaemus tauricus are characterised by opposite
clinal size variability [Filippucci et al. 1989]. Moreover, in S. tauricus, there is a reduction of the
collar to a chest spot, similar to S. sylvaticus. S. tauricus decreases to the south in body size and
chest spot size, also expanding the ecological niche to the southeast. Whereas the body size of
S. sylvaticus increases towards the south. The coincidence of body size and chest spot does not al-
ways allow to correctly identify the species, especially in those areas where these two species are in
sympatry. Thus, there is a significant overlap in the size of the chest spot between S. sylvaticus and
S. tauricus and this character cannot be used as an absolute diagnostic criterion [Popov 1993; Bar-
ciova & Macholan 2006].
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Significant geographical variability of fur colouration was also revealed. The following fur
characteristics are usually recorded in wood mice: back colour (usually brown or dark brown in
S. sylvaticus, reddish-brown in S. tauricus), belly colour (greyish-white in S. sylvaticus, white in
S. tauricus), the border between the dorsal and ventral parts of the body (not expressed in
S. sylvaticus, expressed in S. tauricus), the presence and width of the chest spot (full or almost com-
plete collar and wide spot in S.tauricus, elongated, reduced or completely absent spot in
S. sylvaticus) [Filippucci et al. 1989]. In general, S. tauricus has a brighter and more contrasting
colouration. However, it is worth noting that these differences are not absolute [Popov 1993].

With the help of three-colour calorimetry, the difference between the species was revealed by
the brightness coefficient, that is, by the degree of lightness of the fur. However, this difference can-
not be seen with the naked eye [Demeter & Lazar 1984].

Tail and hind foot length, as well as eye diameter, have traditionally been used in the field to
identify sibling species of the genus Sylvaemus. The shorter tail and hind foot, as well as the small
diameter of the eye of Sylvaemus uralensis, are considered to be related to the high burrowing activi-
ty of this species. Also, it was noted that the length of vibrissae is functionally related to the diameter
of the studied space. Thus, underground species usually have short vibrissae, and those living in
rocky terrain have long ones. The vibrissae of some species were examined and found to increase in
length in the following order: Apodemus agrarius, S.uralensis, S. sylvaticus, S.tauricus, and
Apodemus mystacinus [Kuncova & Frynta 2009].

In a similar way, sibling species can be distinguished in central and northern Europe by mor-
phological characters and ecological parameters: S. tauricus—Ilarge size, with yellow-red solid col-
our and a wide spot on the chest, inhabits exclusively coniferous and broad-leaved forests;
S. sylvaticus—smaller in size, with an elongated chest spot that never forms a collar, eurytopic [Po-
pov 1993]. One of the exterior indicators—the length of the hind foot—is of the utmost importance
for the differentiation of wood mice, and of the craniometrical characters, it is first of all the length
of the upper and lower rows of molar teeth and the length of auditory bullae [Lashkova 2003]. Usu-
ally, in S. sylvaticus, the length of the head and body is greater than the length of the tail, and in
S. tauricus, on the contrary, it is shorter [Filippucci et al. 1989].

At the same time, Lashkova et al. [2005] proposed the use of classification functions and dis-
criminant analysis for species diagnosis, which requires accounting for a large number of variable
quantitative or discrete traits. Thus, the results of the discriminant analysis of the differences be-
tween adult mice showed that it is more convenient to use three external characters for building clas-
sification functions: tail length, foot length and ear length. 93% of adults can be identified by the
combination of these characters.

Other researchers proposed to identify species by the number of tail vertebrae, because this
character is stable throughout the life of individuals and, unlike tail length, does not depend on
measurement error [Stepankova & Vohralik 2008]. The number of vertebrae increases in the order
S. uralensis, S. sylvaticus, and S. tauricus. However, a significant coincidence in the number of tail
vertebrae does not allow reliable identification of species [Steiner 1968; Niethammer 1969; Filip-
pucci et al. 1996]. Previously, relative tail length, expressed as the ratio of the sum of head and body
length to tail length, was also used for identification [Heinrich 1951]. However, this relation is often
affected by various circumstances, such as rigor mortis and spine injury. Therefore, some zoologists
tried to express the length of the tail using the number of skin rings on the surface of the tail
[Wedemeyer 1936; Heinrich 1951] and, as it turned out, this character has a large intraspecific vari-
ability and is not suitable for reliable species identification.

A bioacoustic approach that does not require killing the animals and classifies the animals based
on the alarm signals they produce when they are handled has also been developed to identify the
sibling species of the genus Sylvaemus [Ancillotto et al. 2017].

A morphological approach is usually insufficient for species identification, since morphological
intraspecific variability can hide real patterns of variability. However, when using multidimensional
craniometric methods, the samples can be successfully distinguished in most cases. These methods



72 Oksana Markovska

require a control group—a sufficient number of individuals that are previously determined by both
molecular and morphometric methods. Without a control group, unknown samples cannot be deter-
mined using these methods. Moreover, the ranges of specific measurements show more or less over-
lap, and no single character can be a diagnostic criterion on its own. Also, there are always speci-
mens that can be considered intermediate between species [Bugarski-Stanojevic et al. 2012].

Of cranial measurements, condylobasal length of skull (CBL) and length of upper molar row
(LUM) [Demeter & Lazar 1984] have the greatest influence on the distribution of species of the ge-
nus Sylvaemus and belong to the least variable characters [Canady & Mosansky 2015]. Length of
diastema (LD) and length of bulla tympanica (LBUL) were also most significant for species differ-
entiation in Switzerland, Austria, Italy, France, and Germany [Reutter et al. 1999]. Although Steiner
& Raczyski [1976] did not include the length of bulla tympanica in the analysis due to the inaccura-
cy of measuring this cranial character.

Other important measurements that influence the distribution of specimens include greatest
length of skull (GLS), length of foramen incisivum (LFI), width of braincase (WBC), least interor-
bital constriction (LIOC), depth of incisor (DI) (in samples from Hungary) [Demeter & Lazar 1984],
height of rostrum (HR), width of rostrum (WR), distance between incisor and M2 (LIM3), length of
lower molar row (LLM) (in samples from Slovakia) [Canady et al. 2014], length of first upper molar
(LM1), length of mandible (LM), height of skull including bulla tympanica (HBCB) (in samples
from Slovakia) [Canady & Mosansky 2015], length of braincase (LBC), length of rostral part (LF),
palatal length (LPP), length of condyle (LCP), length of nasals (LN) (in samples from Switzerland,
Austria, Italy, France, and Germany) [Reutter et al. 1999], width of choana (WCH), width between
bulla tympanica (WBB) (in samples from eastern Turkey and Iran) [Frynta et al. 2001].

The dependence of length of hind foot on the length of upper molar row, the thickness of incisor
on length of foramen incisivum is also used to differentiate species (in samples from southern Italy)
[Gemmeke & Niethammer 1980]. The dependences of depth of incisor on length of upper molar
row, width of first upper molar on length of upper molar row, length of diastema on length of fora-
men incisivum were used in studies of wood mice remains from owl pellets (in samples from Hunga-
ry) [Demeter & Lazar 1984].

Other potentially useful scatterplots relating length of upper molar row to greatest length of
skull [Amtmann 1965], length of upper molar row and length of bulla tympanica [Filippucci et al.
1996], length of upper molar row and condylobasal length of skull [Storch & Lutt 1989], thickness
of incisor and condylobasal length of skull, length of foramen incisivum and distance between inci-
sor and M3 [Gemmeke & Niethammer 1980], length of upper molar row and length of lower molar
row [Panzironi et al. 1993], length of bulla tympanica and condylobasal length of skull [Mezhzherin
& Lashkova 1992], as well as indices such as [thickness of incisor + length of upper molar row]
versus length of diastema [Storch & Lutt 1989] or [length of upper molar row x width of third mo-
lar], versus [condylobasal length of skull x width of zygomatic bone] [Steiner 1968] have been pro-
posed based on the study of samples from various parts of the genus’s geographic range. A scatter-
plot relating length of upper molar row to length of bulla tympanica was the most suitable for differ-
entiating the specimens, but there was still overlap between species [Barciova & Macholan 2009].

Using the correlation between length of foramen incisivum and condylobasal length of skull,
Niethammer [1969] and Storch & Lutt [1989] found that in all European populations the foramen
incisivum is longer in S.sylvaticus than in S.tauricus. Tvrtkovic [1976] and Krystufek &
Stojanovski [1996] used two-dimensional plots of the distance from the incisor to third upper molar
as a function of length of foramen incisivum to differentiate these two sibling species in different
European and south-western Balkan populations. Barciova & Macholan [2009] proposed an identifi-
cation key that differentiates S. sylvaticus and S. tauricus with an accuracy of 98.3%. This identifica-
tion key includes three cranial measurements—Ilength of lower molar row, condylobasal length of
skull, and length of bulla tympanica [Jojic et al. 2014]. Demeter & Lazar [1984] concluded that it is
sufficient to examine and measure only the lower mandible to identify specimens, but emphasized
that this is sufficient only for mice of the Carpathian Basin, because the characters are subject to
geographic variability. Amori & Contoli [1994] note that the morphometric diversity in S. tauricus
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was greater than in the S. sylvaticus population and increased in the order: allopatric < partially allo-
patric < sympatric.

On the other hand, Filippucci et al. [1984] proposed a morphometric index (M) for the identifi-
cation of S. sylvaticus and S. tauricus: Ml = (LUM + LPP + LIOC) — LFI (length of upper molar row
(LUM), palatal length (LPP), least interorbital constriction (LIOC), length of foramen incisivum
(LFD)). Values lower than 6.9 are common for S. sylvaticus, values higher than 8.0 are characteristic
of S. tauricus [Filippucci et al. 1989].

Using landmark-based geometric morphometry, some differences in the shape of the lower
mandible between S. sylvaticus and S. tauricus were revealed at border between the body of the low-
er mandible and the upper part of the ascending branch [Barciova & Macholan 2009]. The ventral
skulls of S. tauricus, in contrast to S. sylvaticus, are somewhat narrower in the temporal region, with
a shorter foramen incisivum and a narrower foramen magnum. In addition, the posterior foramen
palatine and foramen ovale are located anteriorly in S. tauricus and posteriorly in S. sylvaticus [Jojic
et al. 2014]. Additionally, S. sylvaticus has a longer incisive foramen, wider foramen magnum and
larger os parietale and os interparietale than S. tauricus [Barciova & Macholan 2006].

In addition to cranial measurements, many researchers have studied the differentiation of wood
mice species exclusively by dental measurements. Most often, length of molar row and distance be-
tween incisor and M2 were significant. Some studies concerned the classification of species by molar
tubercles and crests. The difference was found in the morphology of the tubercles on the molars: t9
on the second upper molar (usually present in S. sylvaticus and absent in S. tauricus), t4 and t7 on
the first upper molar (usually fused in S. sylvaticus and separated in S. tauricus) [Filippucci et al.
1989]. Storch & Lutt [1989] note that the average length of M3 of S. sylvaticus is relatively shorter
than that of S. tauricus.

Traditionally, molar morphometry is limited to measuring the length and width of molars,
sometimes their height [Lashkova & Dzeverin 2002; Janzekovic & Krystufek 2004], in particular,
length of upper molar row, length of first upper molar, length of first lower molar, width of first
lower molar [Frynta et al. 2001], thickness of upper incisor [Haitlinger & Ruprecht 1967], distance
between incisor and M3 [Demeter & Lazar 1984], and length of lower molar row [Barciova &
Macholan 2009] turned out to be significant for the distribution of species. It should be noted that the
state of these measurements is not significantly affected by molar wear [Knitlova & Horacek 2017].

In order to reveal the geographical variability of characters, which does not depend on the size
of the specimen, it is necessary to take into account the sex and age of the individuals [Sara &
Casamento 1995]. Also, to avoid unwanted deviations due to potential asymmetry, it is necessary to
measure the same side of each specimen [Canady et al. 2014].

For craniometrical and odontometrical analysis, individuals are usually selected from the age of
five months, when they can be considered adults [Kuncova & Frynta 2009]. Jojic et al. [2011] in-
cluded in the analysis all individuals with complete eruption of the third upper molar, because the
most intensive growth occurs during the first four weeks after birth and then gradually slows down
[Niethammer 1969]. In their research, Barciova & Macholan [2009] also excluded individuals with-
out well-developed third upper molars from the morphometric analysis.

Materials and Methods

The craniological collection of small mammals of O. V. Zorya, collected in the territory of
Kharkiv Oblast, Ukraine, which is deposited at the Department of Zoology and Animal Ecology of
V. N. Karazin Kharkiv National University, was studied. In total, 272 specimens of three species of
the genus Sylvaemus were selected: pygmy wood mouse (Sylvaemus uralensis Pallas, 1811), Euro-
pean wood mouse (Sylvaemus sylvaticus Linnaeus, 1758), and yellow-necked wood mouse (Syl-
vaemus tauricus Pallas, 1811). Only 198 specimens were suitable for odontometric analysis: Syl-
vaemus uralensis—123, Sylvaemus sylvaticus—68, and Sylvaemus tauricus—7. In total, 120 intact
skulls were selected for craniological analysis: Sylvaemus uralensis—74, Sylvaemus sylvaticus—42,
and Sylvaemus tauricus—4.
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The collection was collected in 7 districts (raions) and 52 settlements of Kharkiv Oblast,
Ukraine (Table 1). The specimens are dated to the periods of 1989-1996 and 1999-2012. A consid-
erable number of specimens are dated to 1990, 2004, 2008, and 2011.

The collection of small mammals of the Museum of Nature of V. N. Karazin Kharkiv National
University was also studied. In total, 238 specimens were selected for craniological analysis: Syl-
vaemus uralensis—37, Sylvaemus sylvaticus—109, Sylvaemus tauricus—92. The specimens were
collected in 8 regions and 22 settlements (Table 2). The specimens are dated to 1932, 1935-1938,
1945, 1947, 1949-1959, and 1967-1968. A significant number of specimens are dated to 1936,
1952, 1957, and 1958.

The age of the selected specimens was determined using binoculars according to the method of
Adamczewska-Andrzejewska [1967], which is based on the degree of molar wear. The degree of
wear was determined on the left upper row of molars. It should be mentioned that the degree of wear
of the occlusal surface was found to be different between the left and right upper rows of molars.
Usually, the degree of wear on the right upper row is an order of magnitude lower than on the left.
That is why the left upper row of molar teeth was chosen for analysis. All individuals with complete
eruption of third upper molar (11, 111, and IV age classes) were selected for further analysis (Table 3).

For further measurements of odontometrical characters in the collection specimens, photos of
tooth rows were taken using electronic binoculars. Measurements were made in the Toup View pro-
gram. The left lower and upper rows of molars were selected for taking measurements. Odontomet-
rical characters were measured according to Lashkova & Dzeverin [2002].

Table 1. The number of specimens of mice of the genus Sylvaemus collected in the territory of Kharkiv Oblast from
different areas

Tabmuus 1. KinbkicTs ex3eMIusipiB MuIiakiB poay Sylvaemus, 3i6pannx Ha Teputopii XapKiBcbKoi 06nacTi 3 pisHUX
MICII€3HAXO/PKEHb ™

Species/District Kp Kr Khr Bh 1z Chh Lz Total
Sylvaemus uralensis 23 58 11 18 22 37 3 172
Sylvaemus sylvaticus 1 7 24 23 23 11 1 90
Sylvaemus tauricus 0 2 0 2 0 4 2 10
Total 24 67 35 43 45 52 6 272

* Bohodukhiv (Bh): Volodymyrivka, Dovzhik, Kobzarivka, Kolomak, Moyka, Oleksandrivka, Oleksiyivka, Pokrov-
ka, Stepanivka, Tetyushchine, Fesky, Sharivka; 1zium (lz): Andriivka, Barvinkove, Donets, Kapytolivka, Oskil, Pid-
lyman, Snizhkivka, Topolske; Krasnohrad (Kr): Vlasivka, Druzhba, Zarichne, Zachepylivka, Novopavlivka, Na-
talyne, Khrestyshche; Kupiansk (Kp): Arkadivka, Dvorichna, Kamianka, Shyshkivka; Lozova (Lz): Bratolyubivka,
Bulatselivka, Yakovivka; Kharkiv (Khr): Bezlyudivka, Bobrivka, Nove, Pytomnyk, Podvirky, Prosyane, Ruska
Lozova, Stara Vodolaga, Cherkaski Tyshky, Kharkiv; Chuhuiv (Chh): Vvedenka, Verkhniy Saltiv, Gaidary, Gontar-
ivka, Zamulivka, Martove, Staryy Saltiv, Khotimlya.

Table 2. The number of specimens of mice of the genus Sylvaemus from the collection of small mammals of the
Museum of Nature from different areas

Ta6umuis 2. KigbKicTh ex3eMIUsIpiB MuInakis poay Sylvaemus 3 xomexuii api6Hux ccaBiiB My3ero mpupoIu 3 pisHUX
MiCIIE3HAXOKEHb*

Species/Oblast ‘ ARCr ‘ Dts ‘ Zp ‘ Lh ’ Od ‘ Sm ’ Khr ’ Khs ‘ Total
Sylvaemus uralensis - 7 14 2 - - 14 - 37
Sylvaemus sylvaticus - 10 46 2 13 - 37 1 109
Sylvaemus tauricus 14 - - 3 1 1 73 92
Total 14 17 60 7 14 1 124 1 238

* Autonomous Republic of Crimea (ARCr): Alushta, Dzhankoi, Novostepove, Yalta; Donetsk (Dts): Volnovakha,
Mariupol; Zaporizka (Zp): Berdiansk, Voznesenka, Melitopol, Novopylypivka, Tykhonivka; Luhansk (Lh):
Dovzhansk, Svatove; Odesa (Od): Volodymyrivka; Sumy (Sm): Lebedyn; Kharkiv (Khr): Gaidary, Huty, Pechenihy,
Staryy Saltiv, Cherkas’ka Lozova, Kharkiv; Kherson (Khs): Partyzany.
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Table 3. Age groups of collection specimens of Sylvaemus determined by the degree of molar wear

Tabauus 3. BikoBi rpynu KoneKUiiHUX 3pa3kiB Sylvaemus, Bi3Ha4eHi 3a CTyIIGHEM CTHpaHHs KyTHiX 3y0iB

Species/Age group 1 11 v Total
Sylvaemus uralensis 0 17 106 123
Sylvaemus sylvaticus 5 17 46 68
Sylvaemus tauricus 1 2 4 7
Total 6 36 156 198
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Fig. 1. Craniometrical characters ana-
lysed: LN, length of nasals; WR, width of
rostrum; LF, length of rostral part; LBC,
length of braincase; LIOC, least interor-
bital constriction; WBC, width of brain-
case; LIM3, distance between incisor and
M3; LD, length of diastema; LM1, length
of first upper molar; LBUL, length of
bulla tympanica; LFI, length of foramen
incisivum; LUM, length of upper molar
row; CBL, condylobasal length of skull;
LPP, palatal length; WCH, width of cho-
ana; WBB, width between bulla tympani-
ca; GLS, greatest length of skull; HBCB,
height of skull including bulla tympanica;
HR, height of rostrum; DI, depth of inci-
sor; LLM, length of lower molar row;
LCP, length of condyle; LM, length of
mandible. Scheme of measurements after
Barkaszi [2019] with modifications.

Puc. 1. O3naku 1 KpaHIOMETPHYHOTO
anamizy: LN, IOBXHHa HOCOBHX KICTOK;
WR, mmpuna poctpymy; LF, momxuHa
mnboBoro Bigniny; LBC, noexuna yepe-
mHOi kopoOku; LIOC, wmixxouHOsSIMKOBa
mmpuHa, WBC, mmpruHa MO3KOBOI KOpO-
6xu; LIM3, noBxxnHa BepXHBOTO 3yOHOTO
pany;, LD, noexuua niacremu; LMLI,
JOB)KMHA TIEPLIOr0 BEPXHBOTO MOJIIPY;
LBUL, nosxuna bulla tympanica;

LFI, noexuHa ninHe6inHOrO 0TBOpY; LUM, nosxuna BepxHboro monsiporo psiny; CBL, konanno6aszansHa J0BKH-
na; LPP, nopxuna nigue6inusa; WCH, mupuna xoan; WBB, mmpuna mix bulla tympanica; GLS, waii6inbsina nos-
xuHa yepeny; HBCB, Bucora yepenHoi kopo6kw, BKirouatouu bulla tympanica; HR, Bucora poctpymy; DI, riubuna
pisus; LLM, moexwuna HmwxHbOrO MOssipHoro psay; LCP, moexwuna BupocTky; LM, noBxkuHa HMXKHBOI LIEJEIH.

Cxema nipomipis 3a Barkaszi [2019] 3i 3minamu.
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Thus, the following odontometrical measurements were taken for analysis: LM?, LM?, and
LM3—length of first, second, and third upper molars; WM?*, WM?, and WM3—width of first, sec-
ond, and third upper molars; LM*2*—length of upper molar row; LMi, LM, and LMs—length of
first, second, and third lower molars; WM, WM, and WMs—width of first, second, and third lower
molars; LM1.3—Ilength of lower molar row. The largest width and length of the molars were meas-
ured. For collection specimens from the Museum of Nature, age determination by the degree of mo-
lar wear and odontometric analysis were not performed.

Based on literature data, 23 characters were selected for craniometrical analysis (Fig. 1). Cranial
characters were measured using an electronic calliper (0.01 mm). Discriminant and canonical anal-
yses were used for data analysis.

Results

Usually, a number of exterior and metric characters are used to determine the species of mice of
the genus Sylvaemus in the field. To clarify the identification, a number of analyses are carried out,
which are based on measurements of craniological and odontometric characters.

Differentiation of species by odontometrical characters

The distribution of mice of the genus Sylvaemus according to odontometrical characters (Fig. 2)
does not have a clear character, the morphospaces of the species overlap. The correctness of the clas-
sification of specimens according to the odontometrical characters selected in the analysis is 98%.
All odontometrical characters contribute almost equally to the distribution, but width of first upper
molar (WM?), length of second lower molar (LM), and length of lower molar row (LMi23) make the
largest contribution (Table 4). The ranges of variability of absolute values of odontometrical charac-
ters of different species also overlap (Table 5).

The least variable odontometrical characters were width of first upper molar (WM?), length of
upper molar row (LM?*?3), length of first lower molar (LM:), length of second lower molar (LM))
and length of lower molar row (LMiz2s). According to the y?2 criterion, no statistically significant
difference was found between the variability of the absolute values of odontometrical characters
compared to the same values in Lashkova & Dzeverin [2002].

6

5

3 LI
=] -
= 2 A T
g et % .:"
T 1 ;. e, "‘ o * S wralensis
.: L ] 1y, 7 . - - -
5 o2 .""t'.. mre : g?;::}f;‘;” Fig. 2. Distribution of
g0 o’ ‘t&é"' ‘e X e ‘ wood mice of the genus

Canonical root 1

Sylvaemus  based on
odontometrical characters

. ¢ . in the space of the first

-2 o . . two canonical roots.

- .

* Puc. 2. Po3noain muma-
-3 . kiB pomy Sylvaemus 3a
OOOHTOMETPUYHUMHU  03-
-4 L . _
) 1 5 0 N 4 6 3 10 12 HaKaM{ y MPOCTOPI 3Ha

4YeHb mepuoi i Apyroi
KaHOHIYHUX 3MIHHUX.



Identification of species of the genus Sylvaemus of northeastern Ukraine by metric characters

Table 4. Values of Wilks’ lambda and factor loadings of odontometrical characters on the canonical variables

Tabmuns 4. 3nadeHHs 1aMOaN Yinkca Ta pakTOpHI HaBaHT)KEHHS OJOHTOMETPHUYHHX O3HAK Ha KaHOHIYHI 3MiHHI

Character Wilks” Lambda Root 1 Root 2
Length of first upper molar (LM%) 0.146 0.612 -0.066
Length of second upper molar (LM?) 0.150 0.321 -0.343
Length of third upper molar (LM?) 0.148 0.234 -0.294
Width of first upper molar (WM%) 0.156 0.575 0.368
Width of second upper molar (WM?) 0.149 0.458 -0.112
Width of third upper molar (WM3) 0.147 0.359 -0.301
Length of upper molar row (LM%) 0.148 0.696 -0.163
Length of first lower molar (LMy) 0.147 0.716 0.059
Length of second lower molar (LM2) 0.151 0.645 -0.301
Length of third lower molar (LM3) 0.148 0.487 -0.234
Width of first lower molar (WMz1) 0.146 0.435 0.204
Width of second lower molar (WM) 0.147 0.524 0.286
Width of third lower molar (WMs3) 0.148 0.433 0.108
Length of lower molar row (LM123) 0.151 0.889 -0.054

Table 5. Variability of absolute values of odontometrical characters of mice of the genus Sylvaemus (min—-max, ave,

C.V.)
Tabuuus 5. MiHauBicTh aGCOMIOTHUX 3HAYEHH OJOHTOMETPHYHHMX O3HAK MHIIAKiB poxy Sylvaemus (min—-max, ave,
C.V.)
Character S. uralensis S. sylvaticus S. tauricus
Length of first upper molar (LM?) 1.26-1.81 1.52-2.06 2.07-2.23
1.62 (6.12%) 1.83 (5.28%) 2.14 (2.98%)
Length of second upper molar (LM?) 0.88-1.26 1.01-1.40 1.04-1.48
1.10 (6.89%) 1.18 (6.83%) 1.37 (11.13%)
Length of third upper molar (LM?3) 0.67-1.03 0.63-1.06 0.94-1.07
0.84 (7.96%) 0.88 (8.88%) 1.01 (4.12%)
Width of first upper molar (WM?) 0.70-0.96 0.84-1.06 1.00-1.07
0.86 (4.76%) 0.96 (4.69%) 1.04 (2.44%)
Width of second upper molar (WM?) 0.63-0.91 0.73-0.98 0.93-1.04
0.81 (5.57%) 0.88 (5.34%) 0.99 (3.71%)
Width of third upper molar (WM?3) 0.45-0.71 0.52-0.78 0.68-0.83
0.59 (8.18%) 0.64 (7.25%) 0.76 (6.62%)
Length of upper molar row (LM?*23) 2.93-3.70 3.23-4.09 4.03-4.47
3.36 (4.68%) 3.74 (4.21%) 4.33 (3.36%)
Length of first lower molar (LMz) 1.42-1.72 1.54-1.92 1.95-2.20
1.58 (4.20%) 1.77 (4.43%) 2.01 (4.18%)
Length of second lower molar (LMz) 0.90-1.19 1.02-1.29 1.33-1.45
1.07 (4.45%) 1.18 (4.51%) 1.37 (3.07%)
Length of third lower molar (LM3) 0.79-1.05 0.83-1.09 1.02-1.21
0.88 (5.96%) 0.97 (5.59%) 1.13 (6.13%)
Width of first lower molar (WMy) 0.70-0.89 0.70-1.01 0.81-0.96
0.76 (4.57%) 0.83 (5.67%) 0.90 (5.28%)
Width of second lower molar (WM2) 0.69-0.88 0.70-0.93 0.87-0.97
0.76 (4.89%) 0.85 (5.38%) 0.92 (3.30%)
Width of third lower molar (WMs) 0.56-0.79 0.59-0.82 0.71-0.86
0.64 (6.70%) 0.71 (7.21%) 0.80 (5.83%)
Length of lower molar row (LMz123) 3.14-3.69 3.50-4.13 4.18-4.72
3.46 (3.25%) 3.85 (3.55%) 4.41 (3.83%)
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Identification of species by craniological characters

For craniometrical analysis, specimens from the collection of O. V. Zorya and specimens from
the Museum of Nature, which were collected in the territory of Kharkiv Oblast, were combined. In
total, 244 intact skulls were selected: Sylvaemus uralensis—88, Sylvaemus sylvaticus—79, Syl-
vaemus tauricus—77. The morphospaces of the samples, according to the distribution by craniologi-
cal characters, overlap (Fig. 3), especially in the uralensis—sylvaticus pair. The correctness of the
classification of specimens according to the craniological characters selected in the analysis is 93%.
All craniological characters contribute almost equally to the distribution, but the largest contribution
is made by length of first upper molar (LM1), length of foramen incisivum (LFI), length of upper
molar row (LUM), width of choana (WCH), height of skull including bulla tympanica (HBCB),
length of lower molar row (LLM), and length of mandible (LM) (Table 6).

The variability of absolute values of craniological characters was calculated for each species
(Table 7). The least variable of the craniological characters were length of braincase (LBC), least
interorbital constriction (LIOC), width of braincase (WBC), distance between incisor and M3
(LIM3), length of upper molar row (LUM), condylobasal length of skull (CBL), palatal length
(LPP), greatest length of skull (GLS), and length of lower molar row (LLM).
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For specimens from the craniological collection of small mammals of O. V. Zorya, analysis was
carried out according to both odontometrical and craniological characters. In total, 120 intact skulls
were selected: Sylvaemus uralensis—74, Sylvaemus sylvaticus—42, Sylvaemus tauricus—4. The
clearest distribution of species ranges was obtained, no overlap between species was observed
(Fig. 4). The correctness of the classification of specimens according to the odontometrical and cra-
niological characters selected in the analysis is 100%. The characters that make the greatest contri-
bution to the distribution were length of foramen incisivum (LFI), width of choana (WCH), and
length of mandible (LM) (Table 8).

Potentially useful scatterplots that can be used to differentiate specimens were also tested—
dependence of depth of incisor (DI) on length of upper molar row (LUM), length of diastema (LD)
on length of foramen incisivum (LFI) [Demeter & Lazar 1984], length of upper molar row (LUM) on
greatest length of skull (GLS) [Amtmann 1965], length of upper molar row (LUM) on length of bul-
la tympanica (LBUL)[Filippucci et al. 1996], length of upper molar row (LUM) on condylobasal
length of skull (CBL) [Storch & Lutt 1989], length of foramen incisivum (LFI) on distance between
incisor and M3 (LIM3) [Gemmeke & Niethammer 1980], length of upper molar row (LUM) on
length of lower molar row (LLM) [Panzironi et al. 1993], length of bulla tympanica (LBUL) on
condylobasal length of skull (CBL) [Mezhzherin & Lashkova 1992], length of foramen incisivum
(LFI) on condylobasal length of skull (CBL) [Niethammer 1969], length of lower molar row (LLM)
on condylobasal length of skull (CBL) [Barciova & Macholan 2009], length of upper molar row
(LUM) on width of braincase (WBC), length of upper molar row (LUM) on length of nasals (LN),
length of upper molar row (LUM) on height of rostrum (HR) [Barkaszi 2018].

Table 6. Values of Wilks’ lambda and factor loadings of craniometrical characters on the canonical variables

Tabmuws 6. 3HaueHHst 1aMOau Yinkca Ta pakTOpHI HABAHTAXKEHHS KPaHIOIOTIYHUX O3HAK Ha KAHOHIYHI 3MiHHI

Character ‘ Wilks’ Lambda ‘ Root 1 ‘ Root 2
Length of nasals (LN) 0.072 -0.353 0.206
Width of rostrum (WR) 0.071 -0.413 0.048
Length of rostral part (LF) 0.071 -0.418 0.126
Length of braincase (LBC) 0.072 -0.460 0.224
Least interorbital constriction (LIOC) 0.071 -0.320 0.069
Width of braincase (WBC) 0.071 -0.456 0.101
Distance between incisor and M3 (LIM3) 0.071 -0.570 0.211
Length of diastema (LD) 0.072 -0.348 0.261
Length of first upper molar (LM1) 0.073 -0.547 -0.305
Length of bulla tympanica (LBUL) 0.072 -0.541 0.272
Length of foramen incisivum (LFI) 0.080 -0.350 -0.313
Length of upper molar row (LUM) 0.073 -0.795 -0.078
Condylobasal length of skull (CBL) 0.071 -0.549 0.236
Palatal length (LPP) 0.071 -0.541 0.191
Width of choana (WCH) 0.074 -0.153 0.206
Width between bulla tympanica (WBB) 0.071 -0.087 -0.049
Greatest length of skull (GLS) 0.071 -0.525 0.191
Height of skull including bulla tympanica (HBCB) 0.074 -0.474 -0.233
Height of rostrum (HR) 0.072 -0.441 0.192
Depth of incisor (DI) 0.072 -0.179 0.232
Length of lower molar row (LLM) 0.077 -0.780 -0.072
Length of condyle (LCP) 0.071 -0.287 0.185

Length of mandible (LM) 0.075 -0.408 0.439
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Table 7. Variability of absolute values of craniometrical characters of mice of the genus Sylvaemus (min-max, ave,
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c.v.)
Tabauus 7. MiHnuBicTh aOCONIOTHAX 3HAYCHb KPaHIOMETPUYHMX O3HAK MHUILIAKIB poxy Sylvaemus (min—-max, ave,
c.v.)
Character S. uralensis S. sylvaticus S. tauricus
Length of nasals (LN) 6.87-9.97 7.79-11.41 7.71-11.95
8.41 (6.52%) 8.87 (6.88%) 10.16 (9.15%)
Width of rostrum (WR) 3.35-4.55 3.55-5.05 4.08-5.74
3.92 (5.98%) 4.21 (5.74%) 4.71 (7.10%)
Length of rostral part (LF) 3.85-10.58 8.59-12.20 8.80-13.74
9.23 (8.31%) 9.97 (6.44%) 11.53 (8.02%)
Length of braincase (LBC) 13.23-16.59 14.00-17.28 15.24-19.58
15.07 (3.69%) 15.71 (3.87%) 17.34 (5.31%)
Least interorbital constriction (LIOC) 3.62-4.37 3.25-4.73 3.86-5.28
3.92 (3.83%) 4.07 (4.83%) 4.36 (5.26%)
Width of braincase (WBC) 10.20-11.63 10.51-12.34 11.04-13.48
10.95 (2.67%) 11.34 (3.31%) 12.12 (3.47%)
Distance between incisor and M3 (LIM3) 9.61-11.96 11.09-13.21 11.81-15.52
11.31 (3.53%) 11.97 (4.07%) 13.47 (5.29%)
Length of diastema (LD) 6.33-8.44 7.11-9.09 7.68-10.90
7.72 (4.92%) 8.00 (5.23%) 8.97 (7.88%)
Length of first upper molar (LM1) 1.24-1.63 1.43-2.20 1.60-2.15
1.47 (5.49%) 1.69 (8.62%) 1.91 (5.12%)
Length of bulla tympanica (LBUL) 3.59-4.52 3.78-5.28 4.45-5.49
4.06 (5.20%) 4.33 (6.76%) 5.03 (5.31%)
Length of foramen incisivum (LFI) 3.19-4.75 3.49-5.48 3.85-5.78
4.09 (6.98%) 4.63 (9.24%) 5.03 (7.96%)
Length of upper molar row (LUM) 2.96-3.70 3.354.40 3.98-4.72
3.39 (4.08%) 3.77 (5.51%) 4.33 (3.54%)
Condylobasal length of skull (CBL) 17.70-21.86 19.76-24.40 21.12-28.52
20.41 (3.54%) 21.55 (3.78%) 24.29 (5.77%)
Palatal length (LPP) 10.00-12.38 10.86-13.79 12.02-16.46
11.59 (3.57%) 12.34 (4.22%) 14.01 (6.46%)
Width of choana (WCH) 0.52-1.26 0.66-1.42 0.80-1.77
0.99 (13.13%) 1.01 (18.06%) 1.15 (13.20%)
Width between bulla tympanica (WBB) 1.52-2.48 1.55-2.50 1.50-2.87
1.93 (10.29%) 2.00 (10.20%) 2.08 (14.74%)
Greatest length of skull (GLS) 19.90-25.14 22.56-28.59 22.40-31.01
23.30 (3.46%) 24.59 (3.88%) 27.50 (5.72%)
Height of skull including bulla tympanica (HBCB) 6.96-8.78 7.57-10.11 8.31-12.15
8.06 (3.73%) 8.79 (5.34%) 9.56 (5.68%)
Height of rostrum (HR) 3.18-4.14 2.98-4.58 3.52-5.19
3.69 (4.97%) 3.93 (6.67%) 4.50 (7.38%)
Depth of incisor (DI) 1.72-3.01 1.84-3.01 1.86-4.83
2.24 (9.93%) 2.28 (11.68%) 2.62 (16.40%)
Length of lower molar row (LLM) 2.32-3.61 3.35-4.44 3.85-4.74
3.34 (4.54%) 3.75 (6.25%) 4.34 (3.38%)
Length of condyle (LCP) 2.64-4.02 2.84-4.39 3.28-5.24
3.47 (7.47%) 3.62 (8.38%) 4.09 (9.05%)
Length of mandible (LM) 7.88-9.67 3.81-11.66 9.33-11.96
9.00 (3.77%) 9.26 (8.94%) 10.73 (5.62%)
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Table 8. Values of Wilks’ lambda and factor loadings of studied characters on the canonical variables

Tabnuis 8. 3HaueHHst 1AMOAU Yikca Ta (pakTOpHI HAaBAHTKEHHS TOCHIIKEHHX 03HAK HA KaHOHIYHI 3MiHHI

Character Wilks’ Lambda Root 1 Root 2
Length of first upper molar (LM?) 0.044 0.505 0.032
Length of second upper molar (LM?) 0.046 0.262 -0.166
Length of third upper molar (LM?) 0.044 0.185 -0.154
Width of first upper molar (WM?) 0.046 0.450 0.169
Width of second upper molar (WM?) 0.045 0.426 0.044
Width of third upper molar (WM3) 0.045 0.321 -0.072
Length of upper molar row (LM%3) 0.044 0.563 -0.028
Length of first lower molar (LMy) 0.045 0.552 0.088
Length of second lower molar (LM>) 0.046 0.560 -0.051
Length of third lower molar (LM3) 0.045 0.440 -0.111
Width of first lower molar (WM3) 0.044 0.350 0.067
Width of second lower molar (WM3) 0.045 0.420 0.128
Width of third lower molar (WMs) 0.046 0.378 -0.003
Length of lower molar row (LMa23) 0.046 0.759 0.016
Length of nasals (LN) 0.046 0.252 -0.178
Width of rostrum (WR) 0.045 0.252 0.022
Length of rostral part (LF) 0.044 0.316 -0.163
Length of braincase (LBC) 0.044 0.332 -0.117
Least interorbital constriction (LIOC) 0.044 0.138 -0.029
Width of braincase (WBC) 0.044 0.257 -0.045
Distance between incisor and M3 (LIM3) 0.045 0.385 -0.133
Length of diastema (LD) 0.046 0.214 -0.173
Length of first upper molar (LM1) 0.044 0.426 -0.003
Length of bulla tympanica (LBUL) 0.045 0.284 -0.179
Length of foramen incisivum (LFI) 0.051 0.361 0.232
Length of upper molar row (LUM) 0.044 0.610 -0.042
Condylobasal length of skull (CBL) 0.044 0.395 -0.151
Palatal length (LPP) 0.046 0.433 -0.106
Width of choana (WCH) 0.048 0.005 -0.228
Width between bulla tympanica (WBB) 0.044 0.066 0.101
Greatest length of skull (GLS) 0.044 0.423 -0.147
Height of skull including bulla tympanica (HBCB) 0.044 0.469 -0.026
Height of rostrum (HR) 0.044 0.282 -0.104
Depth of incisor (DI) 0.044 0.125 -0.177
Length of lower molar row (LLM) 0.044 0.569 -0.059
Length of condyle (LCP) 0.044 0.216 -0.052
Length of mandible (LM) 0.050 0.296 -0.355

Among the selected odontometrical and craniological characters, length of upper (LUM) and
lower (LLM) molar rows has the largest factor loading on the canonical variables (Table 8). The
scatterplot linking these two craniological characters does not give a clear distribution, the mor-
phospaces of the species overlap to a large extent. Scatterplots relating length of lower molar row
(LLM) and condylobasal length of skull (CBL) (Fig. 5), length of upper molar row (LUM) and con-
dylobasal length of skull (CBL), length of upper molar row (LUM) and greatest length of skull
(GLS) appeared to be the most suitable for differentiating specimens, but overlap between species
morphospaces was still present. Scatterplots combined with length of foramen incisivum (LFI) and
length of bulla tympanica (LBUL) turned out to be the least suitable for differentiating the samples.
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Demonstrations of geographic variability in mice of the genus Sylvaemus

The distribution of all studied craniological specimens of mice of the genus Sylvaemus from the
Museum of Nature according to craniological characters is presented in Fig. 6. Specimens from
eight, mostly eastern and southern, regions of Ukraine were selected for analysis (see: Table 2). The
morphospaces of the samples strongly overlap, especially in the pair uralensis—sylvaticus. The cor-
rectness of the classification of specimens according to the craniological characters selected in the
analysis is only 83%. However, if craniometrical analysis is performed only for specimens from
Kharkiv Oblast, the distribution improves, the level of overlap decreases (Fig. 7), and the correctness
of classification of the specimens increases to 92%.

When considering the variation of specimens from specific regions on the example of a single
species—Sylvaemus sylvaticus (Fig. 8), it can be seen that within the morphospace of the samples,
the specimens form separate clusters, which, of course, overlap. For example, the specimens of
S. sylvaticus that overlap the most with S. uralensis were collected in Odesa and Donetsk oblasts.
This is rather interesting, because according to opposite clinal variability, S. sylvaticus should have
larger body size in the south and be closer in variation S. tauricus.

Discussion

During the revision of the craniological collection of small mammals by O. V. Zorya, 8% of the
specimens were re-identified, confusion generally arose due to the disorganisation of the collection
and incomplete data on the labels. In the collection from the Museum of Nature, 13% of specimens
were re-identified. Problems with species identification generally occurred in uralensis—sylvaticus
pairs, between large uralensis specimens and small sylvaticus specimens with a weak chest spot, and
in the sylvaticus—tauricus pair, between large sylvaticus specimens and tauricus specimens with a
small chest spot or incomplete collar. It should be noted that the dimensional characters of the spe-
cies increase in the row of uralensis < sylvaticus < tauricus [Zagorodniuk & Fedorchenko 1993].
Therefore, often the main metric diagnostic characters, especially the length of hind foot, overlap
and should be used in conjunction with other external characters such as fur colouration and pres-
ence, size, and shape of the chest spot.

Erroneous identification also depends on the syntopy and the level of sympatry between the
species. In the Kharkiv samples, confusion occurred more often in the sylvaticus—tauricus pair
caught in terrestrial and floodplain oak forests, where quite large specimens of sylvaticus occur. In
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the steppe part, there are more doubts about the uralensis—sylvaticus pair, where large specimens of
uralensis and small specimens of sylvaticus with a weakly expressed chest spot are found.

In the case of the odontometrical and craniometrical analyses, the problems of identification
based on craniological material occur more often in the pair uralensis—sylvaticus, the values of the
craniological characters of these two species overlap more than in the pair sylvaticus—tauricus.

Another significant factor affecting the reliability of species identification is the geographical
variability of wood mice. Due to the coincidence of body size and chest spot, as well as the overlap
of ecological niches, there is confusion in the identification of species [Zagorodniuk 2005b]. There-
fore, most authors emphasise the importance to study local populations and warn against extrapolat-
ing the results to other parts of the range.
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Conclusions

1. Among the metric characters, three odontometrical—width of first upper molar (WM?),
length of second lower molar (LMy), length of lower molar row (LMi23)—and seven craniometrical
characters—Ilength of first upper molar (LM1), length of foramen incisivum (LFI), length of upper
molar row (LUM), width of choana (WCH), height of skull including bulla tympanica (HBCB),
length of lower molar row (LLM), and length of mandible (LM)—made the greatest contribution to
the differentiation of mice of the genus Sylvaemus.

2. Width of first upper molar (WM?Y), length of first lower molar (LM;), length of second lower
molar (LMy), length of braincase (LBC), least interorbital constriction (LIOC), width of braincase
(WBC), distance between incisor and M3 (LIM3), length of upper molar row (LUM), condylobasal
length of skull (CBL), palatal length (LPP), greatest length of skull (GLS), and length of lower mo-
lar row (LLM) are the least variable metric characters.

3. Scatterplots relating length of lower molar row (LLM) and condylobasal length of skull
(CBL), length of upper molar row (LUM) and condylobasal length of skull (CBL), length of upper
molar row (LUM), and greatest length of skull (GLS) appeared to be the most suitable for the dis-
crimination of specimens, with minimal overlap of species in the morphospace.

4. The best distribution of mice of the genus Sylvaemus was obtained as a result of the analysis
based on both odontometrical and craniological characters, the correctness of the classification was
100%.
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Abstract

Hybridisation with domestic species is one of the prominent threats to conservation
of numerous valuable species in Belarus, in particular the grey wolf (Canis lupus
Linnaeus, 1758), the population of which has previously shown unusually diver-
gent genotypes, indicating a possible admixture with free-ranging dogs (Canis
lupus familiaris Linnaeus, 1758). Such admixture could threaten the future of the
species already weakened by anthropogenic pressure. Reports of hybrids in Belarus
based on morphological characteristics have been steadily increasing in frequency
since 2010, which can be tied with a growing food availability for feral dogs and
low population density of grey wolf facilitating hybridisation. A limited number of
genetic studies with sampling that partially covered Belarus did not detect any
traces of hybridisation. Here we report our estimate of genetic diversity in the
Belarusian population of grey wolf according to control region (D-loop) mtDNA
sequence analysis. We analysed tissue samples from 35 specimens harvested dur-
ing legal hunts across 25 administrative districts from all 6 regions of Belarus
between 2009 and 2022, with 9 of the specimens reported to have morphological
characteristics of wolf-dog hybrids. We detected 6 haplotypes among those 35
specimens, 4 of which were found among the likely wolf-dog hybrids. Clade anal-
ysis of the obtained sequences with 100 confirmed sequences of wolves, dogs, and
their hybrids from the NCBI Genbank database has shown the presence of possible
wolf-dog hybrids in our sample. The Belarusian wolf population has shown a low
nucleotide and a relatively high haplotype diversity. The discovered genetic diver-
sity data of the Belarusian wolf population is mostly in line with studies of similar
wolf populations across Europe. The persistence of large wolf metapopulations
across Eastern Europe and Russia, combined with the high mobility of the animal,
seems to be the probable cause of genetic diversity of wolf populations in Belarus,
but some degree of wolf-dog hybridisation could also explain the observed genetic
heterogeneity, which invites further research based on nuclear markers.
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I'eneTnuHe pisHOMAHITTS MonyJsAuii BoBka y bisiopyci 3a ranumu mtIHK
B YMOBAaXx riopuausaiii 3i ncammu

Baagucnas Moauan, Kocrsintun I'omenb, Apceniii Boanicruii,
Muxain Huxndopos, Katepuna Xeiigoposa

Pesrome. Mera 1pOro JOCHIDKEHHS — OLHKA FEHETHYHOro po3MaitTs B momyisuii Boka (Canis lupus
Linnaeus, 1758) Ha cydacHOMy eTaIli Ta XapaKTepHCTHKa MOXIHBHUX riopumnis 3i mcamu (Canis lupus familiaris
Linnaeus, 1758) y binopyci Ha 0CHOBI aHaJi3y MiHIMBOCTI KOHTPOJIbHOTO periony (D-loop) miToxoHapiansHOT
JHK. 3pasku 6iomarepiany 3 6110pyCchKOi MOMYJIsALii BOBKA, III0 BUKOPUCTaHI B I[bOMY JAOCIiKEHHI, OTPUMaHi
npotsirom 2009-2022 pp. st poBeJeHHs AOCTiIKEeHHs BiniOpaHo 35 3pa3kiB ¢parMeHTiB M'SI30BOi TKAaHUHH
BOBKIB, 300yTHX i3 25 agMiHICTpaTUBHHUX PaliOHIB, pO3TAIIOBaHUX Ha Teputopii bpecrcpkoi, Biteberkoi, I'o-
MeJbehKoi, [ pogHencekoi, Mincbkoi Ta MormmboBebkoi obnacteit Binopyci. Ilpu npomy 9 i3 35 3paskiB oTpu-
MaHi BiJ] 0COOMH, III0 MaJIi BUPaXKeHi MOP(HOJIOTivuHI 03HAKH BOBKO-TICOBUX TiOpHAiB. Y MOPIBHIEHOMY aHai3i
BUKOpUcTaHo 100 HyKJIICOTHIHUX IOCTIJOBHOCTEH KOHTpobHOTO periony MT/IHK BOBKiB i ICiB, a TAKOK OANH
3pa3oK TiOpUIHOI 0COOWHHM 3 6a3u JaHWUX HYKICOTHIHHX mocihimoBHocTedr NCBI. 3arasom y BuOipii BoBKa 3
Binopyci BusiBneno 6 ramioTumiB KOHTpodbHOTO periony MTJHK. XapakTepusyoun piBeHb TeHETHYHOI Pi3HO-
MaHITHOCTI O1710pyCchbKO1 HOMYJIALIi BOBKA, MOKHA BiI3HAYUTH HU3bKY HYKJICOTHIHY Pi3HOMAHITHICTb 1 BiTHOC-
HO BHCOKY TaIUIOTHITHY Pi3HOMaHITHICTh. J[eB'ATh OCOOMH, 1[0 MOXIIMBO € BOBKO-TICOBHUMH TiOpUAaMH, Tpea-
CTaBJICHI 4 ramIoTHIIAMH 3 6 BUABICHUX [UI AOCTiKeHO1 BHOipku. OTprMaHi JaHi OI0A0 TeHeTHYHOI pi3HOMa-
HITHOCTI BOBKa B binopyci y3ropkyroTscs 3 JaHUMH 3 HaIBHUX POOIT 31 CX0kKO01 MPOOIeMaTHKH ISl €BPOTICHCH-
KUX TOMYJISIiA BOBKa. BHcOkui cTymiHb MOOITBHOCTI BOBKA, 30€pEKEHHS BEJIIMKHX METAINONYIIIii BHIY B
HiBHIYHO-CXiqHIH €Bpomi Ta B Pocii Bcyneped BHCOKOMY CTYIIEHIO aHTPOIIOTEHHOTO HaBaHTAXEHHS, a TaKOXK
NEeBHHUH PIBEHb BOBYOI-IICOBOI TiOpHaM3alii MOXYTh BUCTYNATH MOXKJIMBHUMH IIPUYMHAMH BUSIBICHOI T€HETHY-
HOI pi3HOPITHOCTI y OUTOPYCHKil momysswii BoBKa. 11 OTpUMaHHS MOBHINIO! KAPTHHY 100 T'€HETHYHOI pi3-
HOMAHITHOCTI, TaK caMmo, K 1 OO0 CTYNEHIO 1 piBHSA TiOpuan3aiii 3 Oe3NPUTYIBHUMH IICaMU y OLTOpYyCBHKii
MOy BOBKAa HEOOX1IHI MOANBII OCTIIKEHHS 13 3aiy4eHHIM SACPHUX MapKepiB.

KnrouoBi cioBa: BOBK, cobaka, D-loop, mT/THK, riGpuausaiiis, resernuse pisHOMaHiTTs, binopycs.

Introduction

The grey wolf (Canis lupus L., 1758) is one of the most widespread mammalian species in the
world, with a range covering most of Eurasia and North America. Its numbers in Europe have signif-
icantly dwindled due to continuous human hunting efforts [Bibikov 1985], which also led to a dimin-
ished genetic diversity within populations, as well as a limit gene flow between them. In Belarus, the
grey wolf is one of the most widespread large predators with significant presence across the country.
Huge forested areas and low population density compared to Western and Central Europe create
favourable conditions for wolf habitation. A 2013 study on the genetic structure of wolf populations
across Europe reported the outcome of an SNP analysis of 177 wolves from 11 European countries,
supplemented by mtDNA and microsatellite data [Stronen et al. 2013]. The analysis has shown
anomalously high genetic diversity for the part of the sample originating from Belarus. As pointed
out by the authors, the origin of this genetic diversity is unclear and requires further study [Stronen
et al. 2013]. As no study into the genetics of Belarusian wolves has taken place since then, despite
the species holding a crucial role in local ecosystems, we consider that this population requires more
investigation into its genetic characteristics.

Among the significant threats to the conservation of the grey wolf in Europe is hybridisation
with free-ranging dogs, as continuous gene introgression from dog can lead to a loss of wild variant
genotype, endangering the long-term survival of the population [Gompert 2016]. While natural hy-
bridisation can be associated with multiple positive evolutionary and conservational outcomes, such
as genetic rescue [Brennan et al. 2014] or speciation [Lavrenchenko & Bulatova 2016], anthropo-
genic hybridisation is widely considered a threat to species conservation. Anthropogenic hybridisa-
tion is usually defined as hybridisation caused by deliberate or accidental human interference, such
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as destruction of barriers between interfertile populations of different species, synanthropic inva-
sions, introductions or migration directed by anthropogenic habitat loss, and can lead to loss of adap-
tational fitness in the emergent hybrid population [Rhymer & Simberloff 1996].

The issue of wolf—dog hybridisation threatening the fitness of wild wolf populations has been
raised for many regions across Europe, including Portugal [Torres et al. 2017], Bulgaria [Moura et
al. 2014], Latvia [Andersone et al. 2002], Italy and others [Randi et al. 2000]. Timely detection and
estimation of hybridisation levels in wolf populations increasingly becomes a vital instrument for
conservation and management of this canid predator. For this purpose, hybrid detection based on
molecular genetic data, such as STR markers or full genome sequences are currently the most effec-
tive and reliable, as shown by such studies conducted in Italy [Dolf et al. 2000] and Fennoscandia
[Smeds et al. 2021]. Among the recent studies on the subject it is vital to point out a 2022 inquiry
into the genetics of the Italian wolf population by Lorenzini and colleagues [Lorenzini et al. 2022],
in which the authors proposed a novel method for wolf-dog hybrid identification based on Bayesian
analysis of 22 STR loci amplified in a multiplex PCR reaction. The method allows reliable hybrid
identification, including classification of hybrids by generation, and we currently work on adopting
this approach into research on wolf—dog hybridisation in Belarus.

Quantitative estimations of the degree and rate of wolf-dog hybridization in wild wolf popula-
tions are yet scarce. Such studies have been conducted in Bulgaria [Moura et al. 2014], Portugal
[Torres et al. 2017], Latvia [Andersone et al. 2002], and the Iberian Peninsula [Ramirez et al. 2006;
Godinho et al. 2011; Vila & Wayne 1999], with results reporting hybrid presence with frequencies
between 0% and 10.9% of the studied sample. In Belarus, the issue is particularly understudied.
Probable cases of wolf-dog hybridisation based on morphological characteristics of animals have
been since the 1980s, but limited genetic studies that partially covered Belarus did not detect any
traces of hybridisation [Stronen et al. 2014]. In any case, reports of hybrids based on morphological
characteristics have been steadily increasing in frequency since 2010, which can be tied with a grow-
ing food availability for feral dogs and low population density of the grey wolf facilitating hybridisa-
tion [Sidorovich & Rotenko 2019]. The situation invites a more thorough investigation of the hybrid-
isation issue in Belarus.

In the present study, we conduct an estimation of genetic diversity of the Belarusian grey wolf
population as well as a preliminary investigation into the possible signs of wolf-dog hybridization
according to mtDNA control region (D-loop) sequence polymorphism.

Materials and Methods

Tissue samples used in the present study were harvested from 35 animals killed in legal hunts or
traffic accidents between 2009 and 2022 (Supplementary material, Table S1). We used soft tissues
harvested with sterile tools and stored in ethanol under cryogenic conditions. The sampling area
included all six administrative regions (oblasts) and 25 administrative districts (rayons) (Fig. 1).

Additionally, nine of the samples were taken from specimens possessing atypical morphological
characteristics, possibly indicating mixed wolf-dog ancestry (Supplementary material, Table S1,
Fig. S1). No animals were harmed or killed specifically for the purpose of sampling.

For the clade analysis, we assembled a selection of 100 wolf mtDNA control region sequences
for specimens harvested across Europe and adjacent regions, as well as one sequence of a confirmed
wolf-dog hybrid (JN182126). The sequences were grouped into 8 regions—Eastern Europe, North-
ern Europe, Western Europe, Southern Europe, Eastern Asia, Central Asia, Western Asia, and the
Caucasus—according to their place of origin (Fig. 2).

For DNA extraction, we used ‘Animal and Fungi DNA Preparation Kit’ (Jena Bioscience, Ger-
many) following the manufacturer’s protocol. Obtained DNA isolates were measured for DNA con-
centration using NanoPhotometer P 330UV/Vis (IMPLEN, Germany) nanospectrophotometer and
stored at -20°C for further use. We then amplified the control region’s HV'1 fragment using primers
L16462 (CATACTAACGTGGGGGTTAC) and H222 (AAACTATATGTCCTGAAACC) [Vila et
al. 1997] in standard 25 pl reactions with Taq polymerase using the following protocol: 1 cycle of
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4 minutes at 94 °C; 29 cycles of 30 seconds at 94 °C, 45 seconds at 48 °C, 1 minute at 72 °C; and
1 final cycle of 5 minutes at 72 °C.

Amplifications were carried out with a Bio-rad C1000 Touch (USA) thermo cycler. The ob-
tained amplicons were examined for undesirable byproducts via gel electrophoresis in a 1.4 % aga-
rose gel using a 15 cm MiniGel chamber (Bio-rad, USA) and Gel Doc™ XR+ gel documentation
system (Bio-rad, USA). Sanger dideoxy sequencing of the amplified fragments was carried out using
on base of the Institute of Bioorganic Chemistry of the NAS of Belarus. Amplicons were electropho-
retically separated in 0.8% agarose gel, target fragments were cut out from the gel and purified with
NucleoSpin Gel and PCR Clean-up (Macherey Nagel, Germany). Purified DNA fragments were then
used in a sequencing reaction utilising BrilliantDye3.1 kit (Nimagen, Netherlands). Products were
purified by ethanol/EDTA precipitation and separated with ABI3130 Genetic Analyzer (Thermo
Fisher Scientific, USA). We then interpreted the obtained activity graphs into FASTA format se-
quences and aligned them with ClustalW algorithm using MEGA X v10.2.4. [Kumar et al. 2018].

Fig. 1. Distribution of wolf sampling
localities across administrative districts
of Belarus. Black circles indicate that
samples harvested in that district were
used in the present study. Numbers with-
in the circle correspond to location num-
bers Table S1 (column ‘Location #°).

Puc. 1. Posnoain micup 300py BOBKa 3a
aJIMIHICTpaTHBHUMU paifoHamu Binopyci.
YopHi KoJa BKa3yloTh Ha Te, 1[0 3pa3KH,
3i0paHi B IIbOMY paifoHi, OyIu BUKOPHC-
TaHi B JaHOMY JOcCTikeHHI. Ywmcia
BCEpEIMHI KOJa BiAMOBINAIOTH HOMEpaM
nyHkTiB y Tabmuni S1 (kononka «Homep
MYHKTY»).

Fig. 2. Map showing locations from which wolf mtDNA D-loop region sequences from NCBI were taken.

Puc. 2. Kapra, 110 nokasye micus, 3 skux Oynu B3sti nociigoBaocti obnacti D-netni mT/ITHK BoBKa 3 NCBI.
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We used the same software to determine the number of polymorphic and parsimoniously in-
formative sites in the obtained alignment. Estimation of genetic diversity indicators—nucleotide
diversity (), number of haplotypes (h), average number of nucleotide differences (k), and haplotype
diversity (Hd)—was carried out in DnaSP ver. 6.12.03 [Rozas et al. 2017].

For the clade analysis, we aligned 100 wolf mtDNA control region sequences for specimens
harvested across Europe and adjacent regions (Fig. 2) with the 35 sequences we obtained for the
present study, and used this alignment to build a phylogenetic tree with MrBayes v3.2.7
[Huelsenbeck & Ronquist 2001]. We used the Hasegawa-Kishino-Yano model with Gamma distri-
bution and invariant sites. Tree searches were conducted with 4 Markov chains (3 heated and 1 cold
chain) with 2 million generations, sampling every 500 generations and with 25% of burn-in trees
discarded. We then visualised this tree with FigTree v1.4.4%. We also built a haplotype network from
the same alignment using median joining algorithm in Network 4.6.1.1 [Bandelt et al. 1999].

Fu’s Fs, Tajima’s D demographic tests were calculated in Arlequin ver. 3.5.2.2 [Excoffier &
Lischer 2010], and Ramos-Onsin’s and Roza’s Ry in DnaSP ver. 6.12.03 [Rozas et al. 2017].
Significant low values of R, and negative values of Fs and D indicate population expansion in the
past [Ramos-Onsins & Rozas 2002]. P-values for R, was determined via coalescent simulation in
DnaSP. Raggedness index (quantitative assessment of the smoothness of the mismatch distribution
for the demographic scenarios of population expansion and stability in the past) and the sum of
squared deviations (SSD) from the sudden expansion model [Rogers & Harpending 1992; Harpend-
ing 1994] were calculated in Arlequin by generating 10 000 simulated samples [Excoffier & Lischer
2010]. The abovementioned demographics tests included a sample of 32 wolf specimens, excluding
the 3 most probable wolf-dog hybrids.

Results and Discussion

We managed to obtain control region sequence fragments for all 35 C. lupus specimens, with an
aligned length of 302 base pairs. The alignment contained 9 polymorphic sites, 7 of which were
parsimoniously informative. The sample presented six haplotypes. The nucleotide diversity index
has shown a low value, while the haplotype diversity can be characterised as relatively high (Ta-
ble 1). Table 2 presents a selection of estimates of genetic diversity in wolf populations from a num-
ber of similar studies.

As a main conclusion, the level of genetic diversity for the Belarusian wolf population is con-
sistent with similar data from earlier studies of the wolf populations in Europe and can be character-
ised as moderately high.

Table 1. Genetic diversity and demographic history estimates for the Belarusian wolf population according mtDNA
control region polymorphism

Tabmums 1. OuiHka TeHETHYHOTO PISHOMAHITTS Ta AeMorpadidHoi icTopii G1IOpYCHKOI MOyl BOBKA 32 MOIIMOP-
¢izmMoM KoHTpoNBHOT MinmstHkH MTJHK

Metric Value Metric Value

N 35 Fu’s Fs 2.497 NS
h 6 Tajima’s D 1.59 NS
Hd + SD 0.745+0.038 SSD 0.071 *
m+SD 0.00977+ 0.00075 Hri 0.163 NS
k 2.931 Ramos-Onsin’s and Roza’s, R2 0.1893 NS

Note. N—sample size; h—number of haplotypes; k—average number of nucleotide differences; SD—standard devia-
tion; Fu’s Fs, Tajima’s D, Ramos-Onsins and Rozas, R.—jpopulation demography tests; SSD—sum of squared devia-
tions from the sudden expansion model [Rogers & Harpending 1992]; Hri—Harpending’s Raggedness index (r)
[Harpending’s 1994]; NS—statistically insignificant; *—p < 0.05.

! https://github.com/rambaut/figtree/releases
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Table 2. A comparison of genetic diversity estimates for European wolf populations according to mtDNA control
region polymorphism

Tabmums 2. ITopiBHSHHS OLIHOK T'€HETHYHOTO PI3HOMAHITTS €BPONEHCHKUX IIONYJAMi BOBKA 3a MOMIMOp(hizMOM
KOHTpOJbHOT AinsgHkH MTJHK

Metric
Source

N h Hd + SD n+SD
947 27 0.88 0.022 [Pilot et al. 2010]
192 6 0.775+0.014 0.020 £0.011 [Djan et al. 2014]
643 1-11 0-0.84 0.017 +0.009 [Pilot et al. 2006]
91 4 0.711+0.018 0.018 = 0.0096 [Gomerci¢ et al. 2010]
259 34 - 0.026 =0.014 [Vila & Wayne 1999]
11 7 0.88 0.014 [Osman et al. 2016]
43 (Caucasus) 9 0.87 0.012 [Pilot et al. 2014]
74 (Bulgaria) 11 0.87 0.016 [Pilot et al. 2014]
7 (Spain) 2 0.29 0.004 [Pilot et al. 2014]

Note. N—sample size; h—number of haplotypes; Hd—haplotype diversity; n=—nucleotide diversity; SD—standard
deviation.

Analysis of the continental-scale Bayesian phylogenetic tree has revealed two main clades
(Fig. 3). The first clade included mostly confirmed wolf specimens, with two dogs from Poland
(GenBank: HMO007199 and HMO007196) and a confirmed wolf-dog hybrid from Estonia
(JN182126), while the second clade was made up mostly from confirmed dogs, plus wolves from
Mongolia (KU696392, KU696394, KU696395, and KU696396). All 35 Belarusian specimens ob-
tained in this study ended up in the first clade, with mostly wolves, with 8 of those being specimens
reported as likely hybrids due to morphological characteristics. One Belarusian specimen (CL87),
also a morphologically likely hybrid, was assigned to clade 2. Two of our Belarusian specimens
(CL54 and CL83) were also confirmed as wolf-hybrids by microsatellite analysis data (unpublished
data). We see the distribution of Belarusian specimens across the tree as an indicator of high genetic
heterogeneity of mtDNA lineages in the Belarusian grey wolf population, and a likely mixed origin
of the population. The clade position of specimen CL87 also suggests the presence of rare wolf-dog
hybridisation with matrilineal dog ancestry [Hindrikson et al. 2016].

Overall, the clade analysis seemingly indicates heterogeneous ancestry of the Belarusian
wolves, as well as likely hybridisation. But due to inherent limitations of mtDNA data, we suggest
that a more thorough inquiry utilising nuclear markers is required in order to resolve the issue of
hybridisation in the studied population, as well as to model its genetic structure with sufficient accu-
racy and resolution for conservation purposes.

Our analysis of haplotype diversity shows the presence of 6 haplotypes among the 35 sampled
specimens (Fig. 4, Supplementary material, Table S2), which largely agrees with earlier studies of
mtDNA haplotype diversity in European wolf populations [Pilot et al. 2010]. The most common of
those were haplotypes H1 (frequency of 37%), H6 (28%), and H8 (23%), while all the remaining
haplotypes had occurrence rates between 3% and 6%. The three common haplotypes are encountered
across most of Belarus, while the rare haplotypes H2 and H11 were only present in the south-eastern
and south-western parts of the country, respectively, and haplotype H9 was detected in two locali-
ties. The limited sample size does not allow considering the presented variety and distribution of
haplotypes complete for the studied region, but it does indicate a high degree of diversity and proba-
bly lack of structuring in the population of the species.

The alleged hybrids according to morphological characteristics belonged to four of the discov-
ered haplotypes: H6, H8, H9, and H11 (Fig. 4). The distribution of the latter haplotypes is mainly
tied to the central part of Belarus, but it hardly shows real presence of hybrid animals and rather
reflects the data about possible wolf-dog hybrids based on information provided by hunters.
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Fig. 4. Distribution of wolf
and alleged hybrid haplo-
types by sampling localities.
Probable hybrids have their
haplotypes given in bold
red.
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The analysis of the expanded alignment augmented by a continental selection of C. lupus
mtDNA control region sequences obtained from NCBI Genbank database has shown a haplotype
distribution similar to one shown in earlier studies of grey wolf phylogeography [Ersmark et al
2016]. We have observed 32 haplotypes in the alignment, with 19 of them being limited to Europe,
10 to Asia, and 3 being present in both regions (Fig. 5, Supplementary material, Table S2). Similar
to the phylogenetic tree, the haplotype network created from the alignment does not indicate any
clear ancestral structure for Belarusian grey wolves, or Eastern European wolves in general, as most
haplotypes in question were spread across multiple regions. We interpret this as another indicator of
mixed ancestry of the Belarusian wolf population.

Results of demographic tests for the Belarusian wolf population conclusively show the absence
of drastic population growth events in the past, as indicated by non-significant test values of Fu’s F,
Tajima’s D and Ry, and a significant deviation for the sudden expansion model (Table 1), agreeing
with the structure of the obtained network of haplotypes.

We suggest that the modern Belarusian population of C. lupus originating in gradual admixture
from multiple sources serves as the most likely explanation for the presented characteristics. Moreo-
ver, while large metapopulations of C. lupus inhabiting the neighbouring regions might be the main
source of this admixture, our data does not exclude the possibility of feral dogs contributing a signif-
icant portion of contemporary grey wolf gene pool in Belarus. In fact, even the limited conclusions
that can be drawn from mtDNA data seem to support the possibility of significant wolf-dog hybridi-
sation occurring in Belarus. Further studies utilising nuclear markers would serve to decisively con-
clude on the degree of hybridisation in the population and on the severity of the issue. Increasing
anthropogenic pressure on the wolf population and habitat fragmentation make dog admixture and
its threat to the stability of the wolf population more probable with time. In this light, efficient man-
agement of the grey wolf in Eastern Europe is going to require a greater degree of genetic monitor-
ing in order to retain the species’ current degree of fitness and diversity.
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Appendix: Supplementary material

Fig. S1. Photographs of presumably wolf specimens with morphological characteristics that suggest a possible dog
ancestry (see relevant records in the Table S1).

Puc. S1. ®ororpadii iMoBipHO BOBUMX 0COOMH 3 MOPGOIOTIYHMMH O3HAKaMH, SIKi BKa3ylOTh Ha MOJMIIMBE cobaue
MMOXOJKEHHS (TVB. BIAMOBINHI 3amucu B Tabmumi S1).
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Table S1. List of wolf and alleged wolf-dog hybrid specimens obtained in the present study

Ta6mums S1. [lepernik 3pa3kiB BoBKa Ta KMOBIpHHX TiOpH/IiB BOBKA i IICa, OTPUMAHHX y IIbOMY JOCTIPKSHHI

Location | Sample ID | Harvesting Harvesting location Hybridisation clues
# date
1 THO01867  03.04.2021 Bresckaja vobl., Ivacevicki rajon, v. Vyhanas¢y
2 THO02703  20.12.2021 Bresckaja vobl., Ivanaiiski rajon, v. Tyskavicy
3 TH02704  28.12.2021 Bresckaja vobl., Kobrynski rajon, v. Haradziec
4 TH02705  11.12.2021 Bresckaja vobl., Malarycki rajon, h. Malaryta
5 THO02242  22.01.2018 NP Belaviezskaja pusca, Karaliova-Mastotiskaje
lias.
6 CL87 March 2021  Bresckaja vobl., Brescki rajon Oral suggestion from the hunter
7 THO01870  January 2021 Vitiebskaja vobl., Rassonski rajon, TC ‘Krasny
Bor’
8 TH00022  01.02.2016 Vitiebskaja vobl., Doksycki rajon, h.p. Bjahoml
9 CL37 2009 Vitiebskaja vobl., Polacki rajon
9 CL39 2009 Vitiebskaja vobl., Polacki rajon
9 CL40 2009 Vitiebskaja vobl., Polacki rajon
10 CL107 03.04.2022 Homelskaja vobl., Lojeiiski rajon, v. Byvaiki
11 TH00263  20.01.2016 Homelskaja vobl., Brahinski rajon
12 TH00287  winter 2016 Homelskaja vobl., Petrykaiiski rajon
12 TH00291  winter 2016-  Homelskaja vobl., Petrykaiiski rajon
2017
13 TH00339  28.11.2016 Homelskaja vobl., Chojnicki rajon, Radzinskaje
lias.
14 CL83 26.04.2021 Hrodzenskaja vobl., Slonimski rajon, v. Microsatellite data (unpublished
Azaryly data), morphological characteris-
tics (Fig. S1)
14 CL84 26.04.2021 Hrodzenskaja vobl., Slonimski rajon, v. Morphological characteristics
AzaryCy (Fig. S1)
14 CL85 26.04.2021 Hrodzenskaja vobl., Slonimski rajon, v. Akacy
15 CL54 2016 Hrodzenskaja vobl., Itietiski rajon Microsatellite data (unpublished
data)
15 CL55 2016 Hrodzenskaja vobl., Itietiski rajon
16 CL86 2021 Hrodzenskaja vobl., Smargonski rajon
17 CL106 25.11.2020 Hrodzenskaja vobl., Astravecki rajon, v. Belaja
vada
18 CL95 03.11.2021 Minskaja vobl., Kliecki rajon Morphological characteristics
(Fig. S1)
18 CL109 02.09.2022 Minskaja vobl., Kliecki rajon Morphological characteristics
(Fig. S1)
19 CL96 02.11.2021 Minskaja vobl., Lahojski rajon, v. Plies¢anicy
19 CL102 10.10.2020 Minskaja vobl., Lahojski rajon, v. Plie¢anicy
20 CL99 24.10.2021 Minskaja vobl., Krupski rajon, h. Krupki
21 CL100 25.02.2021 Minskaja vobl., h. Bierazino black wolf
21 CL101 15.02.2021 Minskaja vobl., h. Bierazino light red coat colored wolf
22 CL110 08.12.2022 Minskaja vobl., Salihorski rajon, v. Rozan Morphological characteristics
(Fig. S1)
23 CL98 24.10.2021 Mabhiliotiskaja vobl., Bialynicki rajon, v. Bi-
alyni¢y
24 TH02111  01.03.2021 Mahiliotiskaja vobl., Sklotiski rajon
25 THO02543  December Mahiliotiskaja vobl., Asipovicki rajon,
2021 Asipovickaje lias.
25 THO02544  December Mahiliotiskaja vobl., Asipovicki rajon,
2021 Asipovickaje lias.

Note. Alleged hybrids have their Sample IDs given in bold; vobl.—region; v.—village; h.—town; h.p.—urban-type
village; lias.—forestry.
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Table S2. List of Canidae (wolves and dogs) mitochondrial DNA control region haplotypes according to a 302 bp
alignment of 135 sequences including the Belarusian specimens obtained in the present study and 100 sequences
obtained from the NCBI Genbank database

Tabmus S2. Cincok ramioTHIIB KOHTPOIbHOT qinstHKH MiToxoHapiansHOi JIHK Canidae (BoBkH, cobakn) 3a BUPiB-
HioBaHHAM 302 m.H. 135 mocnigoBHOCTEH, BKIIIOYAIOUH OLTOPYCHKI 3pa3ku, OTPHMaHi B I[bOMY JOCTiIKeHH], Ta 100
MOCITiTOBHOCTEH, oTpuManuXx 3 6asu ganux NCBI Genbank

Haplotype | Number of | Sequences belonging to haplotype
sequences

H1 25 Ukraine KU696397, Latvia JN182063, CL39, CL40, TH287, CL98, TH2705, CL37, TH291,
TH339, TH2543, TH2544, CL96, CL99, TH2704, China MG818352, w8latvia JN182063,
wilOlatvia JN182065, wi5latvia JIN182070, w22latvia IN182077, w24latvia IN182079,
w26latvia JIN182081, w27latvia IN182082, wi3latvia IN182068, w28latvia JIN182083

H2 2 CL107, w7c KJ195895

H3 1 w77 Georgia KJ195897

H4 1 w29 Israel KJ490942

H5 1 w47 KJ490943

H6 12 TH1867, CL95, CL101, CL109, CL85, TH1870, CL102, TH22, TH263, CL110, Russia2
KF661044, Poland2 KF661049

H7 1 w78 Spain KJ195898

H8 61 Estonia JN182126 hyb, Latvia JN182087, CL83, CL84, CL54, TH2242, CL55, CL106,
CL86, TH2703, w2estonia JN182020, w4estonia JN182022, whestonia JN182023, w8estonia
JN182026, wlestonia JN182019, wllestonia JN182029, w22estonia JN182040, w3estonia
JN182021, wbestonia JN182024, w7estonia JN182025, w9estonia JIN182027, wl3estonia
JN182031, wl2estonia JN182030, wil5estonia JN182033, wl8estonia JN182036, wldestonia
JN182032, wl6estonia JN182034, wl7estonia IN182035, w26estonia JN182044, wl9estonia
JN182037, wl9latvia JN182074, wlOestonia JN182028, w20estonia JN182038, w23estonia
JN182041, w25estonia JIN182043, w29estonia JIN182047, wllatvia JN182056, w9latvia
JN182064, willlatvia JN182066, wi2latvia IN182067, w23latvia JN182078, w2lestonia
JN182039, w24estonia IN182042, w30estonia JN182048, w2latvia JN182057, wil4latvia
JN182069, w21latvia JN182076, w27estonia JN182045, w28estonia JN182046, wélatvia
JN182061, w4latvia JN182059, w7latvia JN182062, wil6latvia IN182071, wl7latvia
JN182072, wi8latvia IN182073, whlatvia JN182060, w20latvia JN182075, w29latvia
JN182084 w30latvia JIN182085, w25latvia JN182080, w3latvia JN182058

H9 3 CL100, TH2111, Norway MZ337539

H10 1 Norway MZ337538

H11 5 Hungary MF113216 CLf, Hungary MF113215 CLf, Poland HM007198 CLf, CL87, China
MG818367 CLf

H12 1 Poland HM007200 CLf

H13 1 Poland HM007197 CLf

H14 1 Poland HM007199 CLf

H15 2 Poland HM007196 CLf, Ukraine KF661047

H16 3 W32A KJ490944, w76 KJ195896, Iran KF661051

H17 2 Mongolial KU696392, Mongolia5 KU696396

H18 1 Mongolia3 KU696394

H19 1 Mongolia2 KU696393

H20 1 Finland KF661038

H21 1 Sweden KF661040

H22 1 Sweden3 KF661052

H24 1 Israell KF661042

H25 1 Croatia KF661054

H26 1 Israel2 KF661055

H28 1 Russia3 KF661046

H29 1 Polandl KF661045

H30 1 Italy KF661048

H31 1 Switzerland1l KF661087

H32 1 Mongolia4 KU696395
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Abstract

The studies were carried out in 2021 near the village of Yushevichi, Nesvizh Raion,
Minsk Oblast (Belarus). The content of pellets of three bird species were analysed:
Buteo buteo, Buteo lagopus, and Corvus corax. In total, 129 intact and about 30
destructed pellets were processed. Skeletal elements of five small mammal species
belonging to five genera of two orders (Rodentia and Eulipotyphla) were found,
including remains of nine speckled ground squirrels. The remains of seven of the
nine ground squirrel individuals found in the pellets were found in raven pellets,
however, the authors believe that this fact does not yet prove a greater influence of
the raven on the local ground squirrel population. The pellets analysis and observa-
tions of feeding behaviour of the three bird species prove that the speckled ground
squirrel is constantly included in the diet of both diurnal birds of prey (genus Buteo)
and of atypical predators with a mixed nutrition (raven). Finding of intact skulls of
Spermophilus suslicus in pellets of the mentioned bird species is unlikely, which is
determined by its considerable size. This circumstance does not allow obtaining
most of the craniometric characters, but does not prevent the detection of pathomor-
phological changes. To compare the craniological characters, we used the skulls of
dead ground squirrels (n = 5) found in the field near the village of Yushevichi.
These individuals had visible injuries (lacerated wounds, etc.) presumably left both
by predators and fights between ground squirrels. The most striking pathomorpho-
logical changes were revealed: osteoporosis and osteolysis of dental alveoli of the
upper and lower jaws and initial osteomyelitis of the cranial vault (in the parietal
and frontal bones). We believe that the speckled ground squirrel’s conservation
status should be raised to at least Category Il (according to the system of categories
adopted in Belarus) for the following reasons: over the past six years, out of 12
known colonies, only four colonies have survived, two of which are practically
unviable; stable for 10 years reduction in the number; and range fragmentation
(single localities). According to the IUCN classification, it corresponds to category
CR (critically endangered).
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OcTeosioriynnii MaTepiaJ i cTaH momyJsinii XoBpaxa Kpan4acroro
(Spermophilus suslicus) na nepudgepii BunoBoro apeany (binopycn)

Ouexcanap Casapin, Cepriii Illokasno

Pestome. Hdocmimxenns mposeneHo y 2021 p. nobmusy cena HOmeBuui HecBixkcepkoro paitony Mincekoi 0011
TpoananizoBaHO BMICT MEJIETOK TPhOX BHIIB NTaxiB: Buteo buteo, Buteo lagopus ta Corvus corax. Po3iGpato
129 minux Ta 61u3pko 30 HETMOBHHX MEJIETOK. BHABICHO KICTKH CKeJeTa I’ STH BUJIIB IPiOHUX CCAaBIIB, IO Ha-
Jexarts 0 5 poxis 3 1Box psaiB (Rodentia ta Eulipotyphla), y T.4. xoBpaxiB kpanuactux. Pemtku cemu i3 nes'-
STH BUSIBIICHUX Y TeJeTKaX OCOOMH XOBpaxa BUIIAIAIOTh Ha MEJISTKH BOPOHA, IIOPH IIe, aBTOPH BBAXKAIOTH, 110
1ei (akT e He JOBOAMUTH OUIBIIOrO BIUIMBY BOPOHA Ha MiCLEBY HOIMYJISALII0 XOBpaxa. AHaJi3 BMICTY HEJIETOK
Ta CIIOCTEPE)KEHHS 32 KOPMOBOIO aKTHBHICTIO TPbOX BHIIB NTaXiB CBiAYaTh, IO XOBpaX KPam4acTUH BXOJHUTH
JI0 OCHOBHOTO DAIiOHY fIK JCHHUX XIDKUX NTaxiB (pig Buteo), Tak i HETUNOBUX XIDKaKiB, 10 MAIOTh 3MILIAHUH
THIT KHBJICHHs (BOpOH). 3Haxijika 1inoro ueperna Spermophilus suslicus y nenerkax Ha3BaHWX BHJIIB NTaxiB Ma-
JIOMIMOBIpHA, 110 BU3HAYAETHCS 3HAYHUMU HOTro po3Mipamu. L{s obcTaBuHA HE 103BOJISIE OTPUMATH OLITBIIICTH
KpaHIOMETPUYHMX XapaKTePHCTHK, IPOTE HE 3aBaykae BUSIBICHHIO ITATOMOPQOIOTIYHNX 3MiH. [ MOPiBHSIHHS
KPaHIOJIOTIYHHUX XapaKTEePUCTHK BUKOPHUCTOBYBAJIN Yepel 3aruOINX XoBpaxiB (n = 5), 3HalIeHUX Ha MO 0115
IOmeBnyi. 1i ocobn Manu BUAMMI MONIKO/KEHHS Tija (pBaHi paHU TOIIO), IO Tepeadavae BIUIUB Ha IXHIO eli-
MiHaLI0 TpaBM, IO OTPUMaHi B pe3yJIbTaTi HAMa B XMKaKiB, a TAKOXK BHACIIZOK O1HOK MiX XOBpaxaMu. Buss-
JICHO HAMOUIBII sSICKpaBi HaTOMOP(OJIOTIYHI 3MIHU: OCTEOIIOPO3 Ta OCTEOII3 B 00JIACTiI KOPEHiB 3y0iB Ha BEpXHii
Ta HIDKHIN IIesenax, JUITHKA CKICHiHHA depena (y TiM'sHii Ta J1000Bil 9acTKax), M0 3a3HAJIH OCTEOMIEITY (Y
MOYaTKOBIH cTafii). BBaskaemo, 0 MPUPOTOOXOPOHHHN CTAaTyC XOBpaxa KpamyacToro Ma€ OyTd IiIBHILCHHUN
moHaiimMenme o 1l kareropii (3a cucteMoro kateropii, npuiHATHX B binopyci) 3 Takux NPUYMH: 32 OCTaHHI
IIICTh POKIB, i3 12-TH BiTOMUX KOJOHIH 30eperiocs TUTbKH YOTUPH, 3 SIKUX JBI HEXKUTTE3/IaTHI; cTablIbHE Ipo-
TsiroM ocTaHHiX 10 poKiB CKOPOYEHHS YHCENbHOCTI; PparMeHTapHICTh HOIIMPEHHS (IT00ANHOKI JOKajiTeTn). 3a
knacudikaniero MCOII ue Bianosinae kareropii CR (critically endangered).

Kurouosi ciaosa: Binopycs, Spermophilus suslicus, menerku nraxiB, XMKamTBo, KiCTKH, ATOJIOTIS, 3arpo3a
BIDKUBAHHIO.

Introduction

The speckled ground squirrel (Spermophilus suslicus) is one of the rare species of the Belarus-
ian mammal fauna; it is included in the Red Data Book (category Il of national environmental sig-
nificance). Whereas only two or three years ago this rodent’s colonial settlements were preserved in
four administrative districts (Nesvizh, Stolbtsy, Baranovichi, and Kopyl) of Minsk Oblast [Abram-
chuk et al. 2021], at present they are recorded only in Kopyl and Nesvizh raions. The largest colony
is on the outskirts of the village of Yushevichi, Nesvizh Raion [Shokalo & Yankevich 2022]. Ac-
cording to the estimates of specialists as of the spring of 2020, the total number of speckled ground
squirrels in all known residential colonies of Belarus was about 5000 individuals.

The main unfavourable factors for the speckled ground squirrel colonies in the region are deep
land ploughing and the overgrowth of habitats with vegetation due to the lack of cattle grazing on
pastures [Shokalo & Yankevich 2022]. To preserve the species’ abundance, it is important not only
to conduct monitoring observations, but, above all, to identify inhabited areas. It is advisable to do
this without removing the animals from their environment (using only dead animals, bird pellets,
followed by small mammal craniological characteristics analysis).

Ground squirrels are part of the diet of several predatory mammals (foxes, mustelids, stray dogs
and cats) and birds (western marsh and hen harriers, rough-legged buzzards, kestrel, northern gos-
hawk, lesser spotted eagle, black kite, grey heron, and corvids) [Petrovsky 1960; Korepov 2012;
Tokarsky 2014; Woijtaszyn et al. 2015; Shokalo 2019]. The impact of adverse factors and the elimi-
nation of individuals is especially severe in small, isolated colonies.
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In the Belarusian theriological literature, there is no information on findings of speckled ground
squirrel bones in pellets of birds of prey. The variability of some cranial measurements is indicated
in the publications of Obolensky [1927], Mikholap [1956], Petrovsky [1960], and Serzhanin [1961].
Obolensky collected material (n = 6) in Slutsk Raion of Minsk Oblast, Mikholap (n = 160) in Minsk
and Brest oblasts, Serzhanin (n = 198) in Nesvizh and Kopyl raions of Minsk Oblast and in
Lyakhovichi Raion of Brest Oblast. Petrovsky [1961] examined 814 individuals from various re-
gions of Belarus. His dissertation abstract does not specify the number of measured skulls, while the
dissertation text itself gives the average measurements of male (n = 63) and female skulls (n = 79).
Theriological monographs and guides published later in Belarus [for example, Savitsky et al. 2005]
contain mainly information borrowed from the works of Petrovsky.

The objectives of the work are to assess the prospects of the species’ conservation, to give a pre-
liminary assessment of the trophic impact of birds on the speckled ground squirrel settlements, and
to describe the skull pathologies identified in individuals that died from unknown causes and in the
bone fragments found in pellets.

Materials and Methods

The collection of pellets of three bird species (Corvus corax, Buteo buteo, and Buteo lagopus)
was carried out mainly in June 2021 (one pellet in March) near the village of Yushevichi, Nesvizh
Raion, Minsk Oblast, Belorus. The study site is an agricultural land used mainly for grazing and
haymaking (Fig. 1 a). These bird species are common in this area.

Pellets of B. buteo were collected under wooden poles set up along the cattle driveways where
buzzards prefer to roost (Fig. 1 b). The collection of B. lagopus pellets was carried out on elevated
areas and hillocks where the birds prefer to hunt.

Crow pellets were found in feeding grounds of fledglings on the low-flow canal stop-gate and
around it. Adult birds flew with the caught animals to where the nestlings were and fed them. Sever-
al pellets were found under a water tower, a favourite place for butchering caught rodents by adult
birds (Fig. 1c, d).

In total, 129 intact pellets were analysed: 88 of the common buzzard; 23 of the rough-legged
buzzard, 6 of the common and rough-legged buzzards (pellets from both species), and 12 of the
crow (and additionally about 30 destructed pellets).

The age of animals found in the pellets was determined according to the pattern of exposed den-
tin on worn teeth of the upper jaw [Petrovsky 1961; Lobkov 1999].

To compare the craniological characteristics, we used the skulls of dead ground squirrels (n = 5,
sex not determined) found in the field near the village of Yushevichi (Fig. 2). It is impossible to
establish their exact cause of death. However, it should be noted that all of them had visible injuries
on the body (lacerations, etc.), which suggests an influence of predators and fights between ground
squirrels on their elimination.

Under skull pathologies, we understand morpho-anatomical changes that lead to a decrease in
its mechanical strength, disrupt the function of structural elements, can cause pain syndromes, and
facilitate the penetration of pathogenic microorganisms. In the pellets, the skull bones were broken
to some extent, but this does not prevent the identification of structural parts with signs of patho-
physiological processes [Love 2009]. Therefore, various pathology forms and their frequency analy-
sis based on bone remains in the pellets is an effective method in assessing the population viability.
This method is of particular importance in the study of rare species, including the speckled ground
squirrel.

Results and Discussion

Small mammals in the diet of birds

Bones of five small mammal species belonging to two orders (Rodentia and Eulipotyphla) and
five genera were found in the pellets of the common and rough-legged buzzards and raven (Table 1).
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d

Fig. 1. Collecting locality of pellets: field near the village of Yushevichi (a), common buzzard (b) and raven (c, d)
with food objects.

Puc. 1. Micue 360py meerok — moste 6imst ¢. FOuresnui (a), kaurok (D) 1 BopoH (¢, d) 3 KopMOBHMH 00’ €KTaMH.

Fig. 2. Dead individuals of the ground squirrel with varying degrees of injury.

Puc. 2. MepTBi 0COOMHM XOBpaxa 3 pi3HUM CTYIICHEM TPaBMaTH3MY.
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Table 1. The composition and quantitative ratio of food objects of birds

Ta6umums 1. Cxiian i KiIbKiCHE CITiBBIIHOIICHHS XapYOBHX 00’ €KTIiB TaxiB

Species Buteo buteo Buteo lagopus Buteo sp. Corvus corax
(n =88) (n=23) (n=6) (n =12, with crumb)

N % N % N % N %
Microtus arvalis 42 91.30 35 94.59 5 71.43 5 38.46
Apodemus agrarius 3 6.52 1 2.70 1 14.29 - -
Rattus norvegicus - - - - - - 1 7.69
Spermophilus suslicus 1 217 - - 1 14.29 7 53.85
Talpa europaea - - 1 2.70 - - - -

The main food item of the two Buteo species was the common vole (>90% of all prey). Micro-
tus arvalis and A. agrarius are typical meadow—field species. The role of the striped field mouse and
the speckled ground squirrel in the diet of these predators is secondary. It is known that buzzards are
ecologically plastic and prey on dozens of vertebrate species. Certain prey type dominance in the
diet is due to the landscape, hydrological, and phytocoenotic features of the predators’ habitat.

It should be noted that in the territory of Ukraine, the speckled ground squirrel is also part of
the diet of B. buteo (according to Redinov [2012], it is an accidental prey). Our observations suggest
that under the conditions of the study site (a field near the village of Yushevichi), the trophic impact
of these predators on the ground squirrel population may be higher due to their high abundance.

According to preliminary data, the raven exerts a stronger effect on the ground squirrel number
than the Buteo species. This is evidenced by the fact that of the nine speckled ground squirrels found
in all the pellets, seven were found in raven pellets. Considering the discovery of ground squirrel
bones in one crow pellet in March 2021, that is, before the breeding season of these mammals, our
assumption seems to be more reasonable. In addition, we observed crows taking small mammals
from other carnivorous birds including grey herons, harriers, and rough-legged buzzards. However,
the raven, unlike the typical Buteo predators, also picks up rodents that died for various reasons. It is
possible that this circumstance influenced the preliminary data on the trophic impact of these birds
on the local speckled ground squirrel population.

Speckled ground squirrel bones in the pellets

Of the large bone parts in the common and rough-legged buzzard pellets, left lower jaw and
fragments of the skull roof of the speckled ground squirrel were found. In the raven pellets, the low-
er jaws and skull fragments with upper teeth, skull roof parts, forelimb (forearm with a hand) and
pelvic bone (Fig. 3, 3-6, respectively) were found. The complete S. suslicus skull discovery in the
pellets of the named bird species is unlikely due to its significant size (the condylobasal length is
about 4 cm or more). This circumstance does not allow obtaining the majority of craniometric char-
acters but does not interfere with the detection of pathomorphological changes.

Fig. 3. Bones in the pellets: (1, 3) lower
and upper jaws; (2,4) cranial vault
fragments; (5) forelimb; (6) pelvic
bone.

Puc. 3. Kictku B nenerkax: (1, 3) Hux-
Hsl Ta BepxHs mienend; (2, 4) dparmeH-
T ckieninns; (5) mepeaHs KiHiiBKa;
(6) TazoBa kicTKa.
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Fig. 4. Dorsal (a), ventral (b) and lateral (a) views of
the skull (adult): (1) condylobasal length; (2) zygo-
matic width; (3) interorbital width; (4) length of
upper diastema; (5) length of upper cheek teeth.

Puc. 4. Top3anbHa (@) , Benrpansha (b) Ta narepas-
Ha (C) cTtoponu 4epena (gopocia ocobuna): (1) xou-
quiobasanbHa H0BkMHA; (2) BuauyHa IupuHa; (3)
MiKopOiTanbHa IupuHa, (4) [OOBXKHHA BEPXHBOL
miacremu; (5) MOBXKHHA BEPXHBOTO psAY IIIYHHX
3y0iB.

Table 2. Skull measurements of Spermophilus suslicus from the territory of Belarus: min—max (mean)
Ta6mums 2. ITpomipu uepena y ocobun Spermophilus suslicus 3 repuropii Binopyci: min—max (cepense)

Skull measurements Our data Obolensky 1927 Petrovsky 1960 Serzhanin 1961
(n=5) (n=6) (n=142) (n=198)

Condylobasal length 39.2-42.7 (41.0) 39.1-41.5 (40.4) 38.3-44.8 (41.4) 38.5-46.1 ()
Zygomatic width 26.7-27.5 (27.1) 26.0-29.0 (27.0) 25.7-29.9 (27.6) 25.2-30.1 ()
Interorbital width 8.7-9.7(9.2) 7.3-8.3(7.8) 7.6-10.3 (9.1) -
Length of nasal bones 15.0-16.7 (15.7) 15.0-16.3 (15.7) 13.6-18.7 (15.9) -
Length of upper diastema 10.8-11.5(11.2) 9.9-11.5 (10.5) 9.3-12.9 (11.4) 9.8-12.5(-)
Length of upper cheek teeth 8.7-9.2 (9.0) 8.7-9.9 (9.5) 8.5-10.8 (9.5) 8.3-10.2 ()

Skull measurements of speckled ground squirrels that died from unknown causes

We measured the condylobasal length, zygomatic and interorbital width (Fig. 4, 1-3, respective-
ly), length of nasal bones, length of upper diastema and upper cheek teeth (Fig. 4, 4-5). For compar-
ison, the same parameters of the speckled ground squirrel given in published works [Obolensky
1927; Petrovsky 1960; Serzhanin 1961] (Table 2) were used.

The table does not include information on the variation of individual craniometric characters of
the speckled ground squirrel published by Mikholap [1956]: in almost all measurements, they coin-
cide with the results presented by Petrovsky [1960] and Serzhanin [1961].

Craniometric parameters obtained by us largely correspond to those presented by other special-
ists. The upper limit of condylobasal length indicated by Serzhanin [1961] and Mikholap [1956]
requires discussion: 46.1 mm and 48.2 mm, respectively. In a summary based on a study of Europe-
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an collections [Krystufek & Vohralik 2012], the limits of variation of condylobasal length in
S. suslicus are 36.8-44.2 mm. The monograph by Lobkov [1999] presents data on speckled ground
squirrel populations of Odesa Oblast of Ukraine and also does not mention the detection of individu-
als with unusually large skull measurements. Such a condylobasal length (46.1 mm or more) is pos-
sible for individuals of the European ground squirrel (Spermophilus citellus), but this species has not
inhabited Belarus. In further studies, it is necessary to clarify the maximum condylobasal length in
adults currently occurring in the territory of Belarus, which is the periphery of the species range of
the speckled ground squirrel.

It should be noted that males have larger skull measurements, especially condylobasal length
[Petrovsky 1960]. These sex differences are also characteristic of other geographic populations of
the speckled ground squirrel [Lobkov 1999].

The skull measurements of specimens from the territory of Belarus correspond to those in other
publications on ground squirrel craniology [Sinitsa et al. 2019].

Craniological analysis of speckled ground squirrels caught in the territory of present-day Bela-
rus and kept in the collections of zoological museums in Ukraine is of particular interest [Zago-
rodniuk et al. 2021]. For instance, there are 61 ground squirrel skulls from Belarus in the collection
of the National Museum of Natural History, National Academy of Sciences of Ukraine (Kyiv).

Pathologies in the skull and bone fragments from pellets

In the examined material, all bone fragments belong to adults, more than one-year-old individu-
als. The following most striking pathomorphological changes were revealed:

1. Osteoporosis is rarefaction of the bone structure leading to a decrease in its density and me-
chanical strength. In turn, the bone tissue porous structure facilitates the penetration of pathogenic
microorganism. Osteoporosis manifests itself mainly in the dental alveoli of both jaws (Fig. 5). More
than 60% of adults were found to have varying degrees of bone tissue damage. This pathology
should be classified as diffuse osteoporosis. At high magnification (Fig. 5 c), the spongy substance
large-loop pattern is well observed. Osteoporosis is a progressive metabolic bone disease.

2. Osteolysis is bone resorption without replacement by another tissue. It is most clearly mani-
fested in dental alveoli of the lower jaw (Fig. 6) as a bone tissue ‘subsidence.” In some cases
(Fig. 6 b), the pathological process covers a significant part of the bone tissue, almost completely
exposing the teeth roots. It appears in all individuals.

Osteolysis also happens due to a chronic pathophysiological process. Therefore, in young indi-
viduals, it will not have pronounced morpho-anatomical manifestations.

a

Fig. 5. Osteoporosis in the left upper (a) and left lower jaws (b). Magnification over 200x (c).

Puc. 5. Ocreonopo3 y niBiii BepxHiii (@) Ta niBiil HIKHIH wenenax (b). 36inbuienns 6iipie 200x ().
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Fig. 6. Osteolysis of dental alveoli of varying degree exposing teeth roots.

Puc. 6. Ocreouti3 pi3HOTO CTYIIEHS NIPOSIBY B 00JIaCTi KOPEHIB 3y0iB.

Fig. 7. Areas in the parietal (a) and frontal parts (b) of the cranial vault affected by osteomyelitis.

Puc. 7. linstHky B TiM’sIHIN Ta TOOOBUX YaCTKaX CKICTHHS Yepera, 0 3a3HaIH OCTCOMIENITY.

3. Cranial vault areas with initial osteomyelitis. In one out of five skulls, in the parietal and
frontal parts, 0.5-0.7 cm long areas with multiple small, rounded depressions were revealed (Fig. 7).
In the same skull, a significant part of the facial and cranial sections was thinned (‘translucent’
bones).

This form of pathology was previously studied by us on a large sample of the northern white-
breasted hedgehog from Belarus [Savarin 2015]. Subsequently, the skull areas affected by pathogen-
ic microorganisms expand, forming deep and irregularly shaped recesses with separating fragments.

The revealed pathologies (osteoporosis and osteolysis) were registered in other small mammals
as well by different specialists. However, their frequency in review papers, as a rule, is not given
[e.g. Jentzsch et al. 2020], which is due to the lack of a common point of view among theriologists
on the distinction between anomalies and pathologies. In adults and old specimens of the northern
white-breasted hedgehog from Belarus, osteolysis is observed in almost 100% of cases, and in more
than 80% of muskrats [Savarin 2015].

Other, presumably pathological, changes were also found in the skulls and require a deeper
study on a larger sample.

Conclusions

The analysis of pellets and the observation of feeding behaviour of three bird species have re-
vealed that the speckled ground squirrel is a regular part of the diet of both diurnal birds of prey
(genus Buteo) and atypical predators with a mixed diet (raven). Most of the rodent bone fragments
were found in raven pellets. We suggest that this fact does not yet prove a more significant raven
impact on the local ground squirrel population.

In the examined material, osteoporosis was detected in 60%, and osteolysis in 100% of cases.
Initial osteomyelitis was found in one out of five skulls. The small sample does not allow estimating
the actual frequency of certain pathologies in the local speckled ground squirrel population. Howev-
er, it can be argued that they are caused by a complex of factors, including metabolic disorders (os-
teoporosis) and infection by pathogenic microorganisms (osteolysis).
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The speckled ground squirrel colony preservation in a relatively small, isolated area near the
village of Yushevichi, Nesvizh Raion, currently seems to be problematic. The habitats of this spe-
cies, which is listed in the Red Data Book of Belarus (2015), should be protected.

We suggest that the conservation status of the speckled ground squirrel should be upgraded to at
least Category Il (according to the system of categories adopted in Belarus) for the following rea-
sons: 1) over the past six years, only 4 of the 12 colonies have survived, of which 2 are practically
unviable; 2) stable for 10 years reduction in abundance; and 3) fragmented distribution (single locali-

ties). According to the IUCN classification, it corresponds to category CR (critically endangered).
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18th to the 20th century, which was financially supported by landowners and the
state. This contributed to keeping the wolf population at a low level and then led to
a reduction in its range. In the 1970s, in the steppe and forest-steppe zones, wolves
permanently lived only in Moldova; in the north of Odesa Oblast; in the Pavlohrad
district of Dnipropetrovsk Oblast; in Kharkiv and Donetsk oblasts, as well as in the
north of Poltava Oblast. From here, they spread to neighbouring territories, where
they were quickly extirpated. The level of wolf decline was so significant, that in
1970 only 18 wolves were recorded in the steppe zone, and 270 in the whole of
Ukraine. This contributed to the dispersal of the roe deer, wild boar, and elk to the
south. After the reduction in the size of wolf hunting premiums, hunting pressure
on wolves also decreased. Since there is a significant positive correlation between
wolf population and hunting pressure (r = 0.93), the wolf's range and population
began to grow rapidly. While in 1970 it was found in 14 regions, in 1976 it was
already recorded in 18, and in 1981 in 21; in 2000, the wolf occurred in all regions
of mainland Ukraine, and in 2003 it entered the Crimea. The process of restoring
the wolf's range was accompanied by the emergence of wolf—dog hybrids, some of
which are still occurring. Despite the harvest of 616.8 + 102.68 wolves per year in
1970-1981, the wolf population increased by 6.5 times in Ukraine, and by more
than 10 times in the steppe zone. A significant increase in its numbers was facili-
tated by a decrease in hunting pressure due to the adoption of the USSR Law ‘On
the Protection and Use of Wildlife’ in 1980, which prohibited the use of inhumane
methods in hunting on wild animals. In 1982-1992, the volume of wolf culling in
Ukraine reached 71.1% (45.3-81.5), and in 1993-1999 was equal to 43.1% (34.9—
49.3) per year. Naturally, due to the decrease in wolf hunting, there was a sharp
increase in the wolf population, which in the steppe zone increased by 1.51 times
from 2000 to 2010, and in our country in general by 1.03 times. The process of
intensive growth of its population stabilised only at the beginning of the 21st centu-
ry, when the annual take increased from 34.9% (2000) to 84.0% (2009).
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Po3cenennst BoBka (Canis lupus) y crenoBiil 30Hi YKpaiHu
Ha 3j1aMi XX—XXI cToJiTh Ta JHHAMIKA HOr0 YHCeJIbHOCTI

AmnaroJiii Bosox

PesroMme. V craTi HaBOJATHCSA JaHi OO 3HUIICHHS BOBKa Ha miBIHI Ykpaiau y XVIII-XX cr., sike dinanco-
BO MiATPHMYBAJIOCh 3¢MJIEBIACHUKAMH Ta JIepkaBolo. Lle Cripusiio yTpuMaHHIO HOTO YHCEIBHOCTI HA HU3BKOMY
PiBHI, a HOTIM NMPH3BEJO IO CKOpOUeHHA apeany. ¥ 1970-x pokax y CTEHOBii Ta JicOCTENOBii 30HaX BOBKH I10-
CTIHO MeIIKaju Juule Ha Tepuropii Monnosu; Ha miBHOYI Onecbkoi; y [laBnorpaacekomy paifoni JHinpomnert-
pOBchKoOi; Ha TepuTopii XapkiBchkoi Ta JloHelpKoi, a Takox Ha miBHOYI [lonTaBcekoi oOmacteil. 3BifcH BOHU
3aXOAWIM Ha JOBKOJUIIHI TEPUTOpIii, 1€ IX MIBUAKO 3HHUINYBalIW. PiBeHb BUIyYeHHS BOBKIB OyB TaKUM 3Hau-
HUM, 1o y 1970 p. Ha TepuTopii crenoBoi 30HM Oyno obmikoBaHo Jmmie 18, a Beiel Ykpainun — 270 ocobun. Le
CHPUSIIO MTPOHUKHEHHIO Ha MIiBACHb KO3y, KabaHa i yiocs. [Ticns 3MeHIIEHHS po3Mipy MpeMiil 3a BUIOOYTOK
BOBKA, MUCJIMBCHKHI THCK Ha HHOTO TaKOXX CKOPOTHBCS. OCKUIBKHM MiXK YHCENBHICTIO Ta 00CATOM BHJIOOYTKY
XIKaKa iCHye CyTTeBa MO3HWTHBHA Kopeisiuis (r = 0,93), apean i YHCENbHICT BOBKA CTAJIN CTPIMKO 3POCTATH.
Slkmo y 1970 p. BiH TparusiBes Ha Tepuropii 14,y 1976 p. — 18, a B 1981 p. — 21, To y 2000 p. BOBK MeIIKaB
y BCiX 00JacTsAX MaTepUKOBOi YacTHHU YKpainu, a y 2003 p. nponuk y Kpuwm. [Iponec BizHOBICHHS apeany Bo-
BKa CYNPOBOJUKYBABCS IOSBOIO BOBYE-TICOBHUX TiOpHIIB, OKpeMi BHIAAKH (GOPMYBAHHS SAKHX TPAIUISIOTHCS J10-
tenep. Hesaxkaroun Ha BumoOyTok y 1970-1981 p. 616,8+102,68 ocobun y pik, moromis's BoBKa B YKpaiHi
3pociio B 6,5, a B cTemnoBiit 30H1 — O6ixbmr HiK y 10 pasiB. CyTTeBoMy 301IbIICHHIO OTO YHCEIBHOCTI CHPHSIIO
3HIKCHHSI MUCJIUBCHKOT'O THCKY, 00yMOBIIeHOTO PUHHATTSIM y 1980 p. 3akony CPCP «IIpo oXxopoHy Ta BHKO-
PHCTaHHS TBApPUHHOTO CBITY», KM 3a00pOHSB BUKOPHCTaHHS HEI'YMaHHUX CIIOCOOIB 37100yBaHHS JAUKUX TBa-
puH. Y 1982—-1992 pp. obcsr BumydeHHs X B Ykpaini gocsr 71,1 % (45,3-81,5), a'y 1993—-1999 pp. — 43,1 %
(34,9-49,3) na pik. [Ipupoano, 1o uepe3 3MEHIICHHS BUI0OYTKY BOBKa, BiOyI0Cs pi3ke 301IbLIICHHS HOTO 110-
roJiB'a, sike y crenosiid 30Hi 3 2000 mo 2010 poky 3pocno B 1,51, a B3arami B Hamiii kpaimi — y 1,03 pasis.
IIpormec iHTEHCHBHOTO 3pOCTaHHS WOTO YHCENBHOCTI BAAJOCs cTabimiyBaru nuiie Ha novyatky XXI cT., xomm
po3Mip mopiuHoro BuTydeHHs 3pic Bix 34,9 % (2000 p.) oo 84,0 % (2009 p.).

KntogoBi cioBa: apeain, BOBK, YHCENBHICTh, JMHAMIKA, 3HUIICHHS, TIOJIIOBAHHS, YIPABIIiHHS, CTEIIH.

Beryn

3Buuaiinuii, abo cipuit BoBk (Canis lupus Linnaeus, 1758) € HammM BaxITUBUM TpoDigHUM
KOHKYPCHTOM, SIKUM 3}13THI/II71 CYTTEBO BIUIMBATU Ha YHUCENBHICTD JUKUX KOIIMTHHUX, a TaKOXK 3aBJa-
BaTH BiIYyTHOI IIKOJIY IOTOJIB'I0 AoMamHix TBapuH. CyTTeBE 3pOCTaHHS YMCEIBHOCTI BOBKA N
gac [pyroi CsitoBoi BiitHn (1939—1945) Ta y MOBOEHHI YacH CHPHUSUIO TOCHICHHIO HOTO XMKAITBa
CTOCOBHO JIOMAIIIHIX TBapHH, IO CTHMYJIIOBAJIO PO3pOOKY METOJIIB YIPABIIHHS HOTO MOMYJISIIISIMH,
cepell SKUX OCHOBHUM OyI0 3HHUILEHHS. J[J1g 1IbOTO TPUBAIKIT Yac 3aCTOCOBYBAIIN OTPYTH, CIeLiallb-
Hi [TACTKW Ta KaIllKaHW, BUIYYCHHS ITyIEHAT, @ TAKOXK BIJICTPLI 0COOWH PI3HOTO BIKY Y OY/b-SKY IO-
py poky [Korneev 1950]. IaTeHcupikarlis boro mporecy Ha 3HaYHIH TUIOIII BUIOBOTO apeairy MpH-
3BeJa IO CYTTEBOTO CKOPOYEHHS YHCEIbHOCTI BOBKA Ha TepuTopii konumusoro CPCP i HaBiTh 10
3HUKHCHHS HOTO0 JESIKMX €BPONEHCHKUX Ta MiBHITHO—AMEPHKAHCHKUX ITOMYJIAIIH.

VY npyriit momoBuHI XX CT. MOTJSIM HA BOBKA SIK Ha HEOE3MEYHOTO XM)KaKa Movyalid 3MiHIOBa-
THUCSI, 1 TETIep el BUJ OXOPOHSIOTH HA TEPUTOPil OIIBIIOCTI €BponeHchKuX Kpain. Y 1996 p. Vkpai-
Ha npuenHanacs 10 KoHBeHIIil mpo oxopoHy 1uKoi ¢uiopn Ta (GayHH i IPUPOJHNX CepelOBHII iCHY-
BaHHs B €Bpori, npuitnsToi Pagoio €sporn y 1979 p.', 3 mBoma 3actepesxennsamu: «1. B Yipaini
JIOITYCKAETHCS ... BUOIPKOBE PETYIIOBAHHS YHCEIBHOCTI BOBKA... 2. JI03BOJSETHCS BUKOPUCTAHHSL. ...
KamnKaHiB 111 JoOyBaHHS BOBKa». 3 METOIO 3ar00iraHHs HEraTHBHOTO BIUIMBY Ha MOMYJIALI] 1HIINX
BUJIIB Ta 3a]UTs 3MEHILIEHHS KON CUTbCHKOTOCIIOAAPCHKIM TBapHHAM, Y HaIIii KpaiHi JOIyCKaEeThb-
Csl peTyJIIOBaHHS YHCEIBFHOCTI BOBKA NUIAXOM BincTpiny. B €C ne nuranns perymoerses Permamen-
toM Pamn €C «IIpo 3a60poHy BUKOPHUCTAHHS KalKaHIB, a TAKOXK BBE3eHH: 110 KpaiH CriBToBapucT-

"' Bern 19/09/1979. Convention on the Conservation of European Wildlife and Natural Habitats (ETS No. 104).
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Ba CMYIIIKIiB Ta TOTOBHX BHPOOIB 3 KpaiH, B SKUX 3MiHCHIOETHCS BIJIOB JUKUX TBAPHUH 32 IOMIOMOTOI0
3a3HaueHUX Ta IHIIMX MACTOK, IO HE BiANOBIJAIOTh MDKHAPOJHHUM BHUMOTaM 1 T'yMaHHOCTI JIOBY»
(1991)". B Ykpaini 3acToCyBaHHS KalKaHiB BIeplIe HaMaraaucs 3a0opoHmm me 1926 p., mo 3a-
3Ha4ajocs y KBUTKY WieHa BceykpaiHChbKOI CIHINKM MMCIMBLIB Ta pubanok. B Ykpaini 3 2007 p.
BBeJIeHO 3a00pOHY Ha 37100yBaHHS BOBKA 11032 MUCIUBCHKUM ce30HOM, a 3 2011 p. 3abopoHeHO Bu-
TOTOBJICHHS, 30epiraHHs, BBE3CHHS Ta 3aCTOCYBaHHsI KallKaHiB.

[TomiGHI 3aX0aM 1100 BUKOPUCTAHHS PECYPCIiB BOBKa OYII0 3allpOBaKEHO 1 B 0araThoxX iHIINX
KpaiHax €BpOIH, IO CIPHUSIIO MIBUIKOMY BIIHOBJICHHIO HOTO MOy sIii. [lomuprorounch 3i cxomy
apealy, 3rpai Ta oKpeMi 0COOWHU IIOTO BUILY MTPOHUKIIM Jasieko Ha 3axig — g0 ®PH (1998), Hinep-
nauaiB (2011), bensrii # JlrokcemOypry (2011), Hanii (2012)2. 3aBasku oMy y 2014 p. noromis’s
BOBKa y 28 kpaiHax €Bponu (0e3 ypaxyBaHHs binopycii, Ykpaiau ta eBporeiicbkoi yactuau Pocii)
OLHIOBAIHU B 12 THCAY OCOOUH.

Hanpukiam XX ta Ha modatky XXI cT., He3Ba)Kalouu Ha PO3BUTOK Cy4acHOT iHQPACTPYKTYpPH,
IHTeHCH(DIKAIIIO CUTLCHKOTO TOCIIOAAPCTBA Ta CKOPOUCHHS Olopi3HOMaHITTs, y €Bporri Ta [TiBHIUHINA
AMepHlli TaKOXX BiIOYJIOCS 3pOCTaHHS YMCENLHOCTI 1 PO3IIUPEHHs apeany Oyporo BeaMens, €Bpa-
3iiiCBKOI PHCi, POCOMAXH Ta 3BHYAHHOrO maKana . [[pugoMy y 6araTb0X MICISIX MPEICTABHHUKH IIHX
BHIIB CTaJIM BIDKUBATH Ta e(PEKTHBHO PO3MHOKYBATHUCS 11038 OXOPOHHUMH TEPUTOPIIMIL.

3a3HaueHe He JIMIIe IEMOHCTPYE TUBOBWKHY CTIMKICTh 3a3HAYEHUX XM)KHX CCaBIIiB, SKI MOIIH-
PWIHCS B YTIIUISIX 332 TOMIHYBaHHS JIFOJUHHM, ajle ¥ CBIMYMTH PO HEAOCTATHICTh HAIIMX 3HAHb Y ITH-
TaHHSX Teopii apeary. 3BakalouM Ha 1€, TEMOIO i€l CTAaTTi CTaB aHaji3 0COOJIMBOCTEH po3CeNeHHs
BOBKA Ta JUHAMIKU HOTO YMCENBHOCTI y CTEIOBIH 30H1 YKpainu Ha 31maMi XX ta XXI cT.

Marepiaa Ta meToan

JlocnipkeHHs] TMHAMIKA apealy Ta YMCENIbHOCTI BOBKAa Ha TEPUTOPIl CTEMOBOI 30HH YKpaiHu
OyJo posmodato HaMu y 1980 p., Koiu y OUIBIIOCTI MiCITh, SIK 1€ 3apa3 BUAAETLCS JUBHUM, HOTO HE
Oyno. 30upaHHs MaTepialy MU pO3IOYAIM 3 TIPOBE/ICHHS AHKETHOTO OMUTYBAHHS MPALliBHUKIB MHC-
JIUBCHKUX TOCIOAAPCTB YCiX aJMiHICTpaTUBHUX paiioHiB Onechkoi, MUKOJIAiBChKOI, XEPCOHCHKOI,
3amopi3pkoi, J{HIIPOIETPOBCHKOI, a TakoXK MiBAeHHUX paiioHiB KipoBorpaacekoi Ta XapKiBChKOi
obuacTeit. BHacniok 11b0ro BIasIoCs OTpUMATH iHPOpPMAILiIO IPO HASIBHICTh, MOSBY a00 BiCYTHICTH
BOBKa 3 TEPUTOPIi 78 aaIMiHICTpaTHBHHX PaHOHIB Ta OaraThbox reorpadiqHruX MICIIEBOCTEH Yy Mepion
HOro iIHTEeHCUBHOI EKCIaHCII.

BaxivBi AaHi o0 CTaHy WOro JIOKAIBHHUX YrPyINOBaHb OYJIM OTPHMAHI ITiJT Yac MOJIOBaHb Ta
MIPOBEJICHHS MMOJILOBUX POOIT 3 MUCIIMBCHKOTO BIOPSAAKYBaHHS yrifb Ha Teputopii AP Kpum (2000—
2007), 3amopizbkoi (1995-1996), ninponetposcbkoi (1997-1999), Honenpkoi (2008), JIyranchkoi
(2009-2010), Muxkonaiscrkoi (2006-2012), Omnecwroi (1985-2010), ITontaBchkoi (1976-2015)
Xepconcbkoi (1987-2020) ta Xmenpauibkoi (2003-2019) obnacreit. Kpim Toro, Oyiu npoanaizo-
BaHi JiTepaTypHi JpKepena, apXiBHI MaTepiajid, BiJoMYi JaHi Ta pe3ylbTaTH BIACHUX JOCHIKCHb,
npoBeneHux y 1973-2020 pokax TepuTopii cTenoBoi 30HM YKpaiHH, a TaKOX, 4acTKOBO, y JlicocTe-
my, [Tomicci, Kapnarax ta y Kpumy.

3 METO YTOYHEHHS BHJOBOI HaJIE)KHOCTI BOBKa BUKOPUCTOBYBAJIUCH PE3YJIbTaTH JIOCHIPKEHHS
HAIPaBIIIOYOTO Ta OCTHOBOT'O BOJIOCCS MOOYyTHX TBapuH (n = 43), a Takok (opMH BIHIICBOTO IIBa
(sutura coronalis), KWl 3’€qHYE MepeaHi Kpai TIM’SHUX i3 3aJHIMH KpasMH JIOOOBHX KiCTOK
(n=188). Ha uepemi 4MCTOKpOBHHX OCOOWMH BiH Mae 3HauyHWH 3yOuacTuii BHCTYH (puc. 1), sIKuiA
po3rtamoBaHuii mo o6uIBa OOKH BiJ cariTalpHOTO miBa (sutura sagittalis).

! Council Regulation (EEC) No 3254/91 of 4 November 1991 prohibiting the use of leghold traps in the Community
and the introduction into the Community of pelts and manufactured goods of certain wild animal species originating
in countries which catch them by means of leghold traps or trapping methods which do not meet international hu-
mane trapping standards. Official Journal of the European Communities. 9.11.1991: L 308/1.

2 Wolf hunting ban on the Slovak side of the Eastern Carpathians. Rewilding Europe (Bebcaiir)
https://shorturl.at/aP259

3 List of gray wolf populations by country. Bixinedis (se6caiim). https://shorturl.at/inzCX
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Puc. 1. 3oBHimmHil BH-
IS BIHIIEBOTO IIBA Ha
yeperni XWKaKiB:
(a) mec, (b, c) riopumu
(BoBK X mec), (d) uwmc-
TOKPOBHUIH BOBK.

Fig. 1. The shape of the
coronal suture in the
skull of predators:

(a) dog; (b, ¢) hybrids
(wolf x dog); (d) pure
blood wolf.

VY 1i0OpuIHUX OCOOMH HOTO PO3MIpH 3HAYHO MEHIIII, a Ha Yepelli I1ca 3a3Ha4yeHOro BUCTYITY B3a-
raji Hemae, BHACIHIZOK YOT0 XBWISACTHH BIiHIICBHI IIOB Ma€ Maibke TOPU3OHTANBHE CIIPSIMYyBaHHS.
3HauHy KUTBKIiCTh AOCHTIKeHUX uepemniB (n = 117) cranoBuna xonekuisi goueHta 1. I'. T'ypcekoro,
BHJIATHOTO PaJSHCHKOTO JOCIHITHHKA BOBKA, sSKa 30epira€Thcs y 300J0TiYHOMY My3ei OnechbKoro
HaI[IOHAJIBHOTO YHiBepcuTeTy iMeHi 1. I. MeuHnkoBa.

OO0JTIKH YMCETHHOCTI BOBKA Y Pi3HI POKH MPOBOAUINCS MUCINBCHKUMH TOCIIONAPCTBAMH 3 BU-
KOPHCTaHHSIM KOMIUIEKCY METOIB, a caMe: 3UMOBOTO Ta JITHHOTO MapIIPyTHOTO OOJIIKiB, KapTy-
BaHHJ JUISTHOK MENIKaHHA, 00JIiK «Ha BaOy» Ta iH. [Gulyk ef al. 2019]

3uninenHs Bopka y XVIII-XX cr.

TpuBanuil yac 3BuuaiiHuil BOBK OyB uncenbsHUM XipkakoM y IliBnenniit Ykpaini. ¥ 1850-1i po-
KM i3 3amopixoks 10 Pocifickkoi iMIiepii MIOpivHO TpoaaBaiy OJU3bKO 4 THC. BOBYMX 1 JTUCSIYUX
cMyIKiB. Ha BOBKIB MOJIOBAIH Iy»Ke CTAPAHHO TOMY, 1110 BOHH 3HMIIYBaIU 06arato cBIiCHKOI Xy10-
01, a CKOTapCTBO OYJIO TOJIOBHUM 3aHSTTSIM 3aOPOXKIIIB 1 HOTAUIIB. Y PIAKICHUX YIUTUIHX JOKyMe-
HTaX TOTO Yacy 3a3HAUeHO, 110 I1i XHKAKH TPAIULUIACS B 6araTboX 3eMeNbHNX /a4ax, PO3TAIIOBAHIX
y XepcoHchKilt Ty0epHii Ha 6eperax JlHinpa, [arynsus ta Bucyni. Bonn 6ynu 3Bnyaitaumu Ha Kep-
YEHCHKOMY ITIBOCTPOBi, Ha ApabaTchkiii cTpinti i 3axoannu Ha o. Tenapa [Kirikov 1983].

Y Ham yac, KoM OUTBIIICTh JIIOAEH XHUBE Y MIiCTaxX 1 3HAa€ PO BOBKA IEPEBAXKHO 3 KHUT Ta Te-
NeBi3iHUX nepeaad, iXHs ysBa PO BTPATy, SIKY 3aBJa€ Lieil po3yMHHUI 1 CUIBHUI 3Bip MUCIIMBCHKO-
My Ta CUTLCBKOMY TOCIIOJapPCTBY, Majo BiAmoBigae miiicHocti. Hampuxitan, y 1870—1873 pp. smre
Ha TepuTopii XepCOHCHKOI I'yOepHii BOBKaMHU OyJIo 3arpu3eHo Ta 3'ineHo 11,6 THC. ToJiB Xyao0u.
[Tpudomy 3a neit mepion, y 3B'A3KY 31 301IBIIEHHSIM YUCETBHOCTI K XMXAaKiB, TaK 1 CBIHICHKUX TBa-
PHH, BTpaTH Bif mepmmx 3pocin y 14,6 pasziB [Korneev 1950]. Ockinpku Hanpukinmi XIX cT. cre-
MOBa 30Ha YKpaiHW CTaNa OXHUM 31 CBITOBHX IICHTPIB BiBUApCTBA, Ti POKH caMe BIBIIi Oy OCHOB-
HUMU 00'ekTamu Hamaay BoBKiB. 3 1861 mo 1867 p. nuime Ha TepuTopii MaeTKy «AckaHisi—HoBa»
moroxis'a mepmmx 3pocio Bixg 340 mo 400 Tuc. romiB. Okpim Toro, Oynu i iHII TocmomapcTea, B
yriaasax skux Bunacanoch Bif 10 1o 100 tuc. nux tBapuH [Falz-Fein 1997].

BopoTbba 3 BOBKOM y CTENOBiil 30HI (CaMe Tak Ha3MBAIWCS 3aXOAH 3 YIIPABIIHHIO HOTO IMOITY-
JSIISIMA) OCOONUBO TocHuTiIacs Hanpukiaii XIX CT. 3aBOSKH pO3BUTKY B IMIBICHHUX perioHax
VYKpaiHu MacoBUITHOTO TBApHHHUIITBA. HallOinbIn mieBuMu 3 HUX Oynu obnaBu. Hasecni 1843 p. B
pe3ynbTati onHiel 3 HuUX Oyno BumoOyTo 1,9 Tuc., a 3a ABi BecHsHI kammaHii 1843 Tta 1845 pp. —
Omu3pK0 3 THC. 0COOMH, cepel SKUX JoMiHyBamu BoBueHsTa [Overview... 1850]. V 1844 p. Gyrno
BH3HAHO JOULUIBHUM IIONIOBAaHHS Ha BOBKA BIAIITOBYBATH IMOCTIHHO, alleé OCOONWBO Yy BUIBHI BiX
MOJILOBUX POOIT nHi: 18—19 ta 28-29 xBiTHA (32 cTapum ctuiem). [lix yac obyaB y 3a3Ha4EHOMY
poui Ha Tepuropii XepcoHCbKoI TydepHii Oymo BunoOyTo 478, KarepunocnaBcekoi — 324, TaBpiid-
cpkoi — 259 Ta Beccapabepkoi — 343 BoBkiB [Brauner 1935]. Lli 3axomu CHpuUsuTH JIOKATEHOMY
3MEHILIECHHIO YHCENFHOCTI XIKaKa, aje He3abapoM BOHA MOBHICTIO BiTHOBJISUIACS.
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Y 1879-1880 pp. criocTepiraiacsi BUCOKa YUCENbHICTh BOBKIB, sIK Ha TepUTOpii BCiel [liBaeHHOT
Pocii, Tak 1 — €Bponu. 11i 3Bipi Ay’ke pO3MHOKIINCS 1 TOYAIN TPAIUIATUCS Y BCIX KpaiHAaX KOJIMII-
HBOT ABCTpO-YTOpPCHKOI iMITepii 1 HaBiTh y bynoHcbkoMYy Jtici — Ha okonwisx [lapmka. bararo as-
TOPIB KOHCTaTyBaJM YTBOPEHHS BEJHMKUX 3Tpail, sKi MepioJuyHO BiIBiAyBaNu cena, HaMagald Ha
XynoOy Ta mciB. Pa3zoM i3 CHIBHHUMH XOJIOJaMH 301TbIIEHHS YUCETBHOCTI BOBKA MOPOJIMIO Macy
3a0000HHMX YyTOK Mpo MaiOyTHi juxa i BiHy [Different ... 1880]. Tomy B pi3HHX MicIIX OyJ0
BXKHTO CIENiAIbHAX 3aX0/IiB 1010 BUHUIIEHHS [[bOTO XMIKaKa.

30kpema, y XepCOHCHKOMY TIOBITI CTBOPHIIM CIICI[IaIbHUH 320X0UyBaIbHUIN (HOHI, pO3Mip SKO-
ro ckiagaB 100 pyOmiB Ha pik. KepiBHHIITBO BUHUIIYBAILHUMH aKIiIMUA OYJIO MTOKJIaJeHO HA MHC-
JIUBLIB-3€MJIEBJIACHUKIB, AK1 IIPH MOSB1 BOBKIB MaJIM OPraHi30BYyBAaTH Ta HETaliHO MPOBOAUTH 3aX0AU
o0 iX 3HuUMEHHs. Y 1876 p. Uil peMiroBaHHS JIFOACH, 10 10OyBallv IMX 3BipiB, OyJI0 BUTPAUYCHO
36 pyouis [Different ... 1878], mo Oyno Ha To# yac 3HaUHOIO cyMmor0. Bizomo, mo y 1924-1925 pp.
B YKpaiHi kepTBaMu BOBKiB cTasio 13,2 tuc. romniB xynoou a6o 0,1% 10 BChOro morodis's CBIHCHKUX
TBapHH, cepell SKOTro 3a KIJBKICTIO JOMIHYBaJIM BiBII, TelsATa Ta Mool KoHi [Krasilnikov 1926]. ¥V
1926 p. BOBKM JIMIIIe y KUTbKOX ceax MuxauimiBchbkoro paiioHy (3amopizbka o0i1.) 3amxaBuian 48
OBeIlb, YOTUPHOX TEJST, MOJIOy KOPOBY Ta JBi cBHHI [Schmidt 1927]. 3HauHuX 30UTKIB cestHaM I1i
3Bipi 3aBIaBaIM ¥ HIIUX Micisx kpaiHu. Jlume y 1973 p. B YkpaiHi BoBkamu 0yj10 3arpu3eHo 35
KoHeH, 16 romiB Benukoi Ta 194 ronoBu ApiOHOT poratoi Xymo0u, 110 3aBAa0 CITbCBKOMY T'OCIIO-
JapcTBy 30UTKiB y cymi 43 Tuc. pyomniB. Uepes 5 pokis, B 1978 p., 3a manumu LICY YPCP, ixHiii
po3mip 3pic 10 252 Tuc. pyOIiB, OCKIJIBKY 3a3HAUYCHI XWKAKHU 3arpu3nu 44 xoHs, 474 roj. BeIuKoi Ta
1063 — npidHoi poraroi xymoou, 40 cBuHel Ta 658 TOJI. CBIHCHKOT MITHIII.

VY MiCIISIX 3 BUCOKOIO IIIUTBHICTIO HACEIEHHST PATHYHUX BOBKH 32 BIUIMBY ITOTOJHUX KaTaKIi3MiB
31aTHI 3HUIIUTH Oarato 3BipiB. BauMky 1949—1950 pp. y monu33i [IHinpa Ha TepUTOPIi KOJUIITHEOTO
3amoBigHEKa «BypKyTH» OYJI0 3apeecTpoBaHO 3arubeinb 15 TUISIMUCTHX OJICHIB BiJ Halaay IHUX XH-
xakiB [Salgansky et al. 1963]. 3a 27 micsauiB 1974—1978 pp. y niBHiuHO—CcXinHI# Minnecoti (CIIA)
BiJ] ITOJIIOBaHHS Ta OpakoHbepcTBa 3aruHyno 50 %, a Big BoBKiB — 45 % OLI0XBOCTHX OJIEHIB, SIKi
Oynu ocHameHi pamionepenaaBadamu [Nelson & Mech 1981]. HaitOinpinnii THCK BOBKH YHHATH Ha
yrpynoBaHHs Ko3yii. Y Binmopycii pscHOTa 1i TpamisiHHS y parioHi Iux xmwxakis craHosuna 11,1 %
[Litvinov et al. 1981]. Y 1949 p. na tepuropii @pyH3eHcbkoro paiiony Ozaecbkoi oo B yp. [llen-
tepen BoBkU 3HUIIMIM noHan 50 % [Korneev 1950], a y 19641965 pp. y IlaBmiBCbKOMY JTiICHUITBI
nricth XmwxkakiB 3'imm ix ommu3bko 200 [Gursky & Nasarenko 1966] ko3yns. Baumky 2006/07 pp. Ha
Tepurtopii ['yasimiaschkoro pailony 3anopizbkoi 0071, i yac nenpecii 4ucenbHOCTI BCIX paTUYHUX
MUCITUBII 3HAUIIDTH OCTAHKH 13 KOCYIb, 3M00yTHX Ta 3'iMeHnX BOBKaMHU (yCHI BiZIOMOCTiI MUCITUBCT-
BO3HaBI Bacuis Bpesurpkoro). B Ykpaincekomy I1pna3os'i mepceTs, MIMaTKy MIKipH Ta M sica 3a-
3HA4YEHOI TBAPHHU MU BUSBMIN y 25 % HUTYHKIB BOBKA. B3arasi BBa)kaeThCsl, 10 XMKAILITBO BOBKA
CKpIi3b NIEPEIIKO/PKAE 301TBIICHHIO YHCEIBHOCTI KO3YJI HABITh 32 HE3HAUHOT IIUILHOCTI 11 HACEICHHS
[Pereira 1985; Filonov 1989; Danilkin 1999]. Jlo pedi, 3Ha4HOTO YCIiXy y BIATBOPEHHI TOTOMIB s
yCIX paTHYHUX y €BPOMEUCHKUX JepkKaBax 1 B YKpaiHi BAajIoCcs MOCATTH 3a BiJICYTHOCTI abo 3a HU-
3bKO1 YMCEIHHOCTI 3a3HaueHoro Xmkaka [ Volokh 2016].

3 JaBHIX-1aBeH BOBKHM CTaHOBWJIM OCOOJHBY 3arpo3y Juisl XUTTs JoguHu. Y 1879—-1880 pp.
BiJ3HAUYaJIMCS HAMlaJy BOBKIB Ha JIIOACH: 30KpeMa, 01t €nn3aBerrpaaa (3apa3 — KponuBHHULIBKHIT)
i XMKaKK 3arpu3iy 2—x celsiH. HaceneHHst cramo 6osTrcs BUXOMUTH B cTen 0e3 30poi [Different. ..
1880]. ¥V cremosiii 30H1 Ykpainu mi xmwkaku y 1923-1925 pp. Hanananu Ha moaeit y bepasacekomy
paiioni 3amnopizbkoi obsacti [Barabash 1928] ta B inmmx micisx I[iBgernoi Ykpainu [Krasilnikov
1926]. OcobauBo 6araTo BHITAJKIB 3aruoeri, mepeBakHo JiTeH, Bi HaMaay BOBKIB OYJI0 3apeecTpo-
BaHO B mepii noBoeHHI poku [Kormneev 1950]. [Tpuunan 1iporo siBUIIA J00pe BiOMI 1 MOB'A3aHi 3
(hopMyBaHHAM Yy XM)KOTO 3Bipa OCOOJMBHX XapyOBHX ajamTallid y MICISX iHTCHCUBHHUX OOHOBHX
Iiit, siki Manu micte B 1941-1943 pp. 3 Toro yacy MuHyo 6arato 4acy i JIOJH, IIePEeCTaBIIN CTHKA-
THUCS 3 BOBKOM, 3a0yJIH TIpO Te, M0 caMi MOXYTh OyTH #oro xeptBamu. | Timeku B 1979 p. Ha Bce-
COIO3HIN HayKoBiif Hapai «EKOJOTiYHI OCHOBH OXOPOHH Ta PAaIliOHAIBHOTO BHKOPUCTAHHS XIDKUX
ccaBuiB» (MockBa, 1979) nmpo3By4ano Kinbka 0OS3KHUX MOBIJOMIIEHB MPO T€, IO B JACIKHX MiCIIIX
CPCP BOBKH 3arpu3iy i 4aCTKOBO 3'TITH KUTBKOX JIFO/ICH.
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OCKiNbKH B Ti POKH HOIIMpeHHS iH(popMamii npo 3arubens Jrojer y karacTpodax i B MiCISIX
BUHHUKHEHHS BEIMKHMX aBapiii 3a00pOHSIM, 3rajjaHi BiIOMOCTI Oynu mIOKyrouuMH. Bigomo, mo B
XapkiBcpKild o0siacTi Ha Teputopii BoBuaHchkoro paiiony y 1974 p. mi XmKaku MOKycaidd I STh
oci0, y 1985 p. — nBox, a Ha Tepurtopii bopoBcbkoro paiiony y 1999 p. — me aBox [Tokarsky &
Avdeev 2001]. Taxi Bunaaxku O6ynu 3acgikcoBaHi i B 3anopi3bkiil, XepcoHChkiil Ta MukonaiBChKii
00J1acTsX, Ie YUCEIbHICTh BOBKIB, 0cOOMMBO Ha KiHOypHCHEKOMY MIBOCTPOBI, 3apa3 € 3HaYHOO. JIu-
e 3a 2000-2005 pp. Ha iX TepuTOpii 3aJ0KyMeHTOBaHO 17 BUMAJKiB Hamagy [MUX XMKakKiB Ha JItO-
Jeit, Ha macTsl, 6e3 neTanbHuX pe3ynbraTiB [Domnich & Smirnova 2007].

OdeBHIHO, HATIAIX BOBKIB Ha JIFOJE HIKOJIW He NPUIHHAINCS, OAHAK Y PI3HUX MICLSX, 3aJIeXkK-
HO B1Jl 00CTaBUH, IXHsI psICHOTa OyJa Pi3HOK. Y MPUMOPCHKOMY CTEIly XepCOHChKOI 001acTi Ha 1o-
yatky XXI cT., yepe3 pi3kuii 3aHena]l TBAPUHHUIITBA Ta 3HWDKEHHS YUCEILHOCTI JUKHX PaTHYHUX,
BOBKH CTaJIM TPUMATHUCS MOONM3Y HACENCHHUX ITYHKTIB, A€ 00'€KTaMu iX Hamagy CTalH IEePEeBaXHO
TICH, KIITKK Ta cBikicbka mtuns [Selyunina 2013]. B3arami, B miBaeHHUX palioHax Ykpainu € 6arato
MaJICHBKHX CIJI, JIe JIFOJM CTaJld YacTO KOHTAKTYBaTH 3 BOBKaMH. 3BaKar0uW Ha CydacHI IHTCHCHBHI
0oMoOBI1 1ii Ha cXomi Ta MiBAHI YKpaiHu, 1MoB sA3aHi 3 HanagoMm Pocii, moinaHHsS BOBKaMH Ta ICaMH
JIIOJICBKUX TPYMiB HAOyJI0 3Ha4HO1 MacimTabHOCTI. € 6araTo CBITIMH, IO L€ MiATBEPIAKYIOTh, ale, 3
TYMaHHUX MIpKyBaHb, MH 1X HE HABOJMMO. 3BICHO, 32 TAKMX YMOB Ta 32 HU3bKOI YHCEIBLHOCTI OCHO-
BHHUX JKEPTB, IMOBIPHICTb Hallaly XMXKaKiB Ha JIFOJUHY CYTTEBO 3pOCIa. ..

ITocTiiiHe TiepecimiIyBaHHS BOBKA, SIKE 3a0X0YYBaJOCSA 1 3a0XOUYETHCS JepiKaBor, y XX CT.
MIPU3BEJIO J0 TOBCIOJHOTO CKOPOYCHHS HOT0 YMCENBHOCTI Ta apeaty. PaHimie 3a Bce BOBK 3HHK Y
[IpuazoB'i Ta B Kpumy, ne ocranuboro 3Bipa BumoOymu 1914 p. y bakcaHchkiit micoBiid gadi. Y
1928 p. micth ocobuH Oaunnu 6111 MekeHsieBux rip y paitoni CeBacTonosi, OAHOTO 3 IKUX MHUCIIH-
BISIM Briasiocst 1ooytu [Milchenko 1928]. Iliciis boro BOBKHM HEOJHOPA30BO MPOHUKAIH 10 Kpumy,
ayie iX TakOX 3HUINYBaJ. BBaxkaeThcs, mo Ha JIHinpi y XepCcOHCHKOMY IOBITI OCTaHHIX XHXKaKiB
3100ynu B mepuiomMy Aecatiiitri XX cr. [Brauner 1923]. Ha miBHIYHOMY 3aXOAi CTENOBOI 30HH B
Onechbkiit 00J1acTi me 10 MoYaTky XX CT. BOBKH 3piJiKa TPAIUIIUCh, ajle X YHCEIbHICTh OyIIa JIykKe
HU3bKOI. HartomicTh, Ha Tl peBOMOMIHHUX oAl 1917 p. Ta HACTYMHHX BIHCHKOBHX OIEpallil,
BOHa 3HOBY 3pociia i B 1920 p. BOBK cTaB 3BuuaiiHuM BuJoM y bantcekux micax [Voliansky 1924] ta
y nensTi JlyHato, sika Toi Hanexana Pymynii [Korneev 1950].

InTeHCHBHE TIepecTiyBaHHs JIIOJJMHOI0 BOBKA HanpuKiHIi XIX Ta Ha mouatky XX CT. mpu3Be-
JI0 10 Horo 3HUIIEHHS y 0araThox Micipix €Bponu. Ilix wac pyroi cBiToBOI BiifHH, KOJIU HOMIOBAH-
Hs Ha BOBKa MPAaKTHYHO HE BEJOCS, BiH YCIIIIHO PO3CEIMBCS MO BCiil TepUTOpii YKpaiHu i 3HOBY
npoHuk 10 Kpumy. Y crenosiii 30H1 Hali0iIbIa YMCENBHICTE IIHOTO 3Bipa Bif3Havanacs y Jlyrancs-
ki#, Jlonenpkiit Ta Onecwkiii obmactax [Sokur 1960]. Ile BUKIMKAIO MOCUICHHS 3aX0JiB IIOAO il
3HWKeHH. 3rimHo 3 pimenasM Pagn Hapomaux Kowmicapie YPCP Bin 03.07.1945 p. Ne 1017, npo-
JyOJIbOBAHOTO B TIOCTAHOBaX OOJACHHUX paj JCMyTaTiB TPYASIIUX, MOJIOBAHHS HAa BOBKa HaOyIo
XapaKTepy BUHHUIICHHS, SKe TMPOBOIMIOCS YIPOJOBK POKY BCiMa crocodbamu. Lleit mokymeHT, KpiMm
TOTO, Tiepea0ayaB CTBOPSHHS TOCTIMHO Mit0YMX OpHraja 31 3HUINCHHS BOBKIB, BUILIATY T'POIIOBUX
MpeMiid 3a BUAOOYTOK SIK TIOPOCIHUX 3BIpiB, TaK 1 IYIEHSAT, 3a0€3MeUeHHS MUCIUBIIIB OO€NMpUIIacaMu
Ta {HIIUM HEOOXiTHWM iHBeHTapeM. BiH Takok 3000B'sI3yBaB KEpiBHUKIB KOJTOCIIB, PAATOCIiB Ta
IHIIMX OpraHi3amiii BUALISATH TPAHCTIOPT Ta JIFOJIEH ISl OpraHizallii 00J1aBHUX MOJIOBaHb, OYIiBHUII-
TBa MACTOK y pailOHI TBAPMHHUIBKHX (pepM Ta 3aKIMKAB HAIABATU BCUIAKY JOTIOMOTY padOHHHM
MHUCJIMBCBKHM OpTaHi3allisiM y 3HUIICHHI BOBKiB. [IpupoaHO, 1m0 Taki 3ax0/u, 3A1iCHIOBaHI HA Jep-
YKaBHOMY PiBHIi, CTIPISUIN aKTUBi3aIlil 60poTsOn 3 My TBapuHamu. Came 3aBasku iM y 1946-1967
pokax Ha Tepuropii Ykpainu 3uumeHo 34920 BOBKIB, Y pe3yibTaTi YO0 IX YUCETBHICTH CKOPOTHIIO-
cst 10 154 ocobun. 3 1948 o 1951 p. mopiuno BumodyBanm 6sm3bko 2700 3BipiB, a 3 1952 p. moya-
JI0CSl 3MEHIICHHS KiNBKOCTI 300yTHX 3BipiB, 10 TAKOXK CBiAYHIIO i PO 3HMKECHHS IX YHCEIBFHOCTI B
kpaini [Gursky 1985]. ¥V 19561957 pp. B YkpaiHi B cepenHpOMY 32 pik I00yBaIHd, MEPEBAKHO HA
teputopii [Tomices, 6im3pko 1500 ocobun [Sokur 1960].

I3 pO3BHTKOM HayKOBO-TEXHIYHOTO Mporpecy, y Oaratsox paiionax CPCP ocobnuBo pesynbra-
TUBHIM CTaJI0 BHHHUIIECHHS BOBKIB 3a JIOIIOMOTOIO JIITaKiB, TBHHTOKPIJIB Ta CHiroxoxis. Lle mamo
MO>KJIUBICTb KOHTPOJIIOBATH B HAWOIJIBII CKIIAIHIH A1 3BipiB 3UMOBHI 4ac BEJIMKI TEPUTOPIi.
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Buxopucranns ans 1iei metu sitaka tTuny AH-2 e B1946—1948 rr. 103BoiMIIO BiHCEKOBUM
JIBOTYUKAM BIJICTPUIATH B Yriaasx MockoBcbKoi 061acTi moHa 1 Tuc. BOBKIB. Y cTemnoBiil 30Hi, e y
BOBKa OYJI0 BITHOCHO Maj0 CXOBKIB, aKilii 3 HOT0 BHHHIICHHS MalH JOCUTh BUCOKY pe3yJIbTaTHB-
HicTb. Hanpuknaz, y binoBoncekomy, CrapodinbcekoMy, MapkiBcbkoMy, MinoBcekomy Ta Hoson-
CKOBCbKOMY paiioHax JlyraHcbkoi o6sacti nume B 1948 p. mucnusui BunoOynu 6aussko 150 oco-
oun [Korneev 1950]. He3Baxaroun Ha 11e, B 1968—1978 pokax 4ncelbHICTh BOBKAa B YKpaiHi 3pociia
3 218 no 1193 ocobun — y 5,4 pasu. IIpudyomy 1e cTanocs mia yac MNOCHIICHHS KOHTPOJIIO 3a HOro
nomyJiALisiMu, o0ymoBiieHoro sumoramu IlocranoBu Pagu Minictpie CPCP «IIpo nepkaBHe 000-
B’SI3KOBE CTpaxyBaHHs MaifHa KOJITOCITIB, paArOCIIiB Ta IHIIMX JEPKABHUX CLIbCHKOTOCTIOAAPCHKUX
mignpuemctsy (1978). Hanpukian, 3a apxiBHUME JaHUMH, ¥ 1946—1955 pp. Ha Tepuropii 3anopiss-
Koi obmacti Oyno Buaobyro 651,y 1961-1965 pp. — 31, B 1966-1970 pp. — 70 BoBKiB, a B 1971—
1980 rT. — >)0mHOTO0. 3a3HAYCHUM JIOKYMEHTOM OYJIM 3aTBEpJDKEHI 3aXO0/H 1100 O0POTHOM 3 BOB-
KaMH, 10 (hiHaHCYBaJIKMCs 3a PaXyHOK CTpaxoBUX muiaTexiB. Cepen HUX — NpUAOaHHS TPAHCIIOPTY,
OpeH/Ja JITAaKiB 1 FeJIiKONTepiB AJ BiICTPLTy 3BipiB, BUILIATa NpeMil (3a 3HUILEHHS TOPOCIIO] caMu-
ui 150, nopocioro camust — 100, BoBuensitu — 50 py0:i). OcobarBO 3a0X0UyBaBCs BUIOOYTOK
BOBYHIII 3 BUBOJIKOM Ha JITBHUIIAX 1 T 4ac 00JABHOTO MOJIOBAHHS: y IbOMY BUIIAJIKY 32 3HUIICHHS
nepioi po3mip npemii cranoBuB 200, a 3a BopueHs — 50 py6. BpaxoByrouu, 1o cepeans 3apruiara
B Ti poku cTaHoBmia 120-150 py6., 3a3HaueHe NpeMitoBaHHS OyJI0 Ba>KIUBUM (iHAHCOBUM CTHMY-
JIOM U MUCJIHBIIB. 3BHYAHHO, 3apa3 CIOBO <«GHHUIICHHSD» 3BYYUTH JOCHTH JKOPCTOKO, ajle B Ti Ja-
JIeKI POKH, KOJM Tepes PaIsHCHKHM HapoJoM OYIIO MOCTaBJICHO 3aBJaHHS «OYMCTHTH MHCIHBCBHKI
YTiAAS BiJ WIKIAJIMBHUX XMXKAKIB 1 3HU3UTHU LIKOIY, SIKY BOHM 3aBJAIOTh HAPOJHOMY IOCIOJApCTBY»
BCi CIIOCOOW BBAKAIUCS IPUHHATHUMH.

Po3cenennsi BoBka Hanpukinmi XX cT.

VY cremnoBiil 30HI, I¢ BOBKH 3aBXIU OyJIM YHUCICHHUMH, HanpukiHii 1950-X pokiB MeIKaio
~ 50 ocobuH, Ha moyatky 60—x ~ 40, a Ha mouatky 70—x pokiB xxoxHoro [Gursky 1985]. Hasite Ha
TepuTopii JicocrenoBux binropoacekoi, Kypcekoi Ta OproBcrkoi obmacteit Pocii, mo MexyroTs 3
VYkpaiHoto, y 1966—1972 pp. crnioctepiranocs piske 3HMWKEHHs IiibHOCTI BoBKa 10 0,4—0,5 ocoOuH
Ha 1 Tuc. kB. KM, a 0araTboX MicIisiX IIei 3Bip mepecraB 3ycTpiuatucs B3aram [Priklonsky &
Osmolovskaya 1975]. LlikaBo, mo y 80—Ti poku, KON YUCETbHICTh BOBKA B YKpaiHi Oyia HU3BKOIO,
Ha TepuTopil Omechkoi 06sacTi Ta MONJIOBH Y BUBOJKAX KUTBKICHO CaMIli NMEepeBayKaId HaJ CaMu-
usamu. Le x crocrepiranocs 1 y 3BipiB, AKi MEIIKalIM y 300Mapkax, i cranoBuio 1,6:1,0 Ha KOpUCTb
camiiB [Gursky 1978]. ¥V toit camuit yac y CIIIA 3a HM3BKOT IIIILHOCTI BOBKIB CIiBBiIHOIICHHS
IyLEHIT Y BUBOJAKAX 3a CTATTIO OyJ0 Maike OTHAKOBHM abo mepeBakanu camumi [Mech 1975]. Y
MICIISIX, JIe Belacsd iHTEHCHBHA OOpOTHOA 13 IMMU XMXKAKaMH, OCTAHHE TPAIUISIOCS JIOCHTh 4YacTo.
Hanpukinmi kBitHs 2010 p. y CuHenbHUKIBCBKOMY paiioHi [IHImponeTpoBChKOi 00JacTi B OCTpiBLi
Oyp'sHy Ha TI0JIi BUSBHUIIH JITBO, B SIKOMY 3HAXOIWIOCS 9 3pSIMX BOBUCHAT. YCi BOHH BHSBHIINCS
CaMHISIMH, 1[0 MOKe OyTH MPUCTOCYBAHHAM J0 MIATPUMKH CTPYKTYPH HOMYJISII, OCKUTBKH Yy pasi
3aru6eri meBHO1 KiNBKOCTI 3BipiB Oy/Ib SIKOT CTaTi YMCENBHICTh 3/1aTHA IIBUAKO BiTHOBUTHCS.

3a HU3BKOT YHCETBHOCTI JOCHIKYBaHUX XW)KaKiB BUHUKAIOTh NUIOOHI Mapyd BOBKa Ta Tica y
Oyab-IKOMY MO€ETHAHHI 3a CTATTIO, 1[0 MIPU3BOJUTH JIO TIOSBU BOBYE-TICOBHX TiOpHIiB. Y KOHTHHEH-
TanbHil YKpaiHi e ssuie 0yio 3apeectpoBano me B 1884 p. Ha TepuTopii komumrHbo1 KipoBorpan-
cpKoi obmacti [Yuricin 1885]. V kymii TepHy BHSBICHO JIrBO 3 8 BOBUYCHATAMH, OIHE 3 SKUX Majo
qopHe 3a0apBieHHs, 0111 manbIli Ta OLTl IUIAMH Ha TPYIIX Ta HIH.

[lizHimme Bumaaku BUSBICHHS TiOpHUIiB Oyiu omucaHi i B iHIMX MicIpsix apeary [Galaka 1969;
Gursky 1975; Ryabov 1978]. Bonu cBigumim mpo Te, 10 PSICHOTa TIOSBU BOBYE-TICOBHX TiOpHIIB
301IBIIYETRCS 13 PYHHYBaHHSAM MOMYJIIIIHHOI CTPYKTYpH Buay. B Vkpaini Bunagku takoi ribpumu-
3amii 0co0NMMBO MmovacTimany 3 KiHIg 50—X pokiB XX CT. sIK HACHIJOK IHTEHCHBHOTO BHHHUIICHHS
BOBKiB. OJJTHaK BOHM MaJIi JIOKAJbHUH XapakTep i Oymu Oinbin xapakTepHumu it Onechkoi o0acTi
Ta MonnoBu. IlboMy Takox CIpUsB XapaKTE€pPHUH AJIs YKPaiHCBKOIO HapoAy ajlb IIO0AO IL[YLEHST
BJIACHUX IICIB 200 10 CTapHX TBapHH, SKUX HEAOAMIHMBI TOCIIONApi 3aBO3MWIN 1 POIOBKYIOTh 3aBO-
3WTH Yy BIJJTAJICHI BiJl CBOT'O KHTJIa MICIIS.
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VY pesynbrati criodaTtky (OpMYIOThCS 3rpai 3AMYaBUINX MCIB, a MOTIM, y Mipy 3aceJIeHHS TepH-
Topii BOBKaMu, — CTiiiKi TiOpuani nomyssmii. [Ipuuomy mociipkeHi ribpuan iHOMI MaiH NCSYUN
BHIJISAN 1 OyJIM CXOKi Ha HIMEI[bKUX BIBYApOK (puc. 2), a iHOJI — BOBYMWH, MPO 1110 CBIIYMIIO 30HAP-
He 3a0apBIICHHS BCIX HAIPaBISIOYMX TA YaCTUHH OCTHOBOTO Bosioccs. Binbmioro mMiporo iX Biapi3HS-
JIH: Pi3HOOAPBHICTB, CTPOKATICT, HASBHICTD OUIMX IUISIM 1 MEHIII pO3MIpH TiJIa, HIK Y YHCTOKPOB-
HUX BOBKIB [Gursky 1975]. V xonekmii 3oom0rigHoro my3eto OmechbKoro HalliOHaJIbHOTO YHIBEPCH-
tery iMm. I. I. MeuHukoBa € yepenu riOpuais, HalgaBHINI 3 SKUX BimgHOCATHCA 10 1952 p., a ocTan-
Hi Bigomi — 110 2014 p.

Bararo BoBue-1coBHX ribpuaiB 3'aBUIIOCs B cTenoBiil 30HI Ykpaian y 1990-ti pokwu, ske craio
HACJIJJKOM BiJTHOBJICHHS ITOITYJISLii BOBKa Ha TJIi HU3bKOTO MHCIMBCHKOrO BIUIMBY. Hampukian, y
2005 p. Ha TepuTopii 3anopizpkoi obmacti Hamu Oyno obcTexxkeHo 114 3BipiB, AKi MaJld BOBYHMHA BH-
msan. Cepell HUX OUTBIIICTE OYIIO 3MYaBIINX TICIB, BOJIOCCS SKUX HE Majo 30HAPHOTO 3a0apBIICHHS,
TPOXH MeHIIe — TiOpuaiB i 30BCIM Majlo — YHCTOKPOBHHX BOBKIB. Uepes KiJlbKa POKIB CHTYyaLlis
JIOKOPIHHMM YMHOM 3MIHWJIACS: JHKI TICH Ta BOBYE-TICOBI TOPHIH B IPUPOII CTATU TPATUIATUCS PiJl-
Ko (puc. 3), a GunpmIicTh gociimkerunx HaMu y 2007-2009 pokax 3BipiB (n = 48) 3 SAKuUMIBCHKOTO,
Beceniscrkoro, IlpuasoBcskoro, Tokmanbkoro Ta MeniTonoiabChKkoro paifoHis Oymnu ineHTH(iKOBa-
Hi K BOBKH. Lle % caMe crocTepirajioch Ha TEpUTOPii CyCiaHbO1 J{HIMPOMeTpOBCHKOI 00JacTi, 1e,
HE3BKAIOYH HA 3aCTOCYBaHHS CyYaCHHMX TEXHIYHHX 3aCOO0IB IIiJT Yac MOJIOBAHHS, YUCEIbHICTh BOB-
Ka CTpIMKO 3pocTaa.

OpHak Ticisg 3MEHINCHHS po3Mipy MarepialbHOI BUHArOpOId 3a BHIOOYTOK 3a3HAYSHOTO XH-
JKaka HaIpUKiHII 70—X POKiB MHCIUBCBKUI THCK Ha HOTO MOIYJAIIl 3HAYHO CKOpOTHBCs. Bpaxo-
BYIOUH, 1[0 MK YHMCENBHICTIO BOBKA Ta PO3MipOM HOro BUIOOYTKY iCHY€ 4iTKa MO3UTHBHA KOPEs-
mist (puc. 4), y pe3ysbTaTi IbOTo, MOIMYJIAIIT BOBKA CTAIM CTPIMKO 3poctatd. Hampukian, y Pecny6-
nimi binopycs me Oyno 3apeecTpoBaHO MiCIs 3HIKEHHS BUIIyYeHHS XIKakiB 1o 25-30 % Ha pik
[Vadkovsky 1978]. ¥V 1971-1980 poxax BinOysocs BiTHOBJIEHHS OCEpPEIKiB BOBKA B YKpaiHCEKOMY
[Touticci Ta 30inmblIeHHs Woro uncenbHocTi B Kaprnarax. J{yxke MBHIKO 3a3HaYeHHH Mpoliec HaOyB
3HAYHUX MAacITabiB 1 MOSBY OO XWKaKa CTAIM BiJI3HAYATH y Pi3HUX Micusax Pymysii, [Tombrmi,
CrnoBauunHu Ta iHIMX Kpaid [Bibikov 1974].

Puc. 2 (iBopyu). Mucnusui 3i 1o6ytumu y JIHinponeTpoBebKiit 00, xmwkakamu: (a, e, f) BoBku; (b—d) ribpuan BoB-
Ka Ta T1ca.

Fig. 2 (left). Hunters with predators shot in Dnipropetrovsk Oblast: (a, e, f) wolfs; (b—d) wolf and dog hybrids.

Puc. 3 (mpaBopy4). €rep 3 xmxakamu, 100yTHMu Ha Teputopii Tokmarpkoro paiony 3amopisskoi oomnacti y 2009 p.:
(a, ¢) ribpuau BoBKa Ta 1ica; (b) mec.

Fig. 3 (right). A huntsman with predators shot in the territory of Tokmak Raion of Zaporizhzhia Oblast in 2009: (&, c)
wolf and dog hybrids; (b) dog.
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Ha nouarky 70—x pokiB XX CT. y CTENOBi{ Ta JICOCTENOBii 30HaX BOBKM MOCTIHHO MeEIIKaIH
JUIIe B HEBENMKIN KiJIbKOCTI MicIb (puc. 5):

A) Ha Tepuropii Pecriy6miku MonjgoBa, 3BiIKM BOHU PETYJISIPHO 3aXOJWIN Ha JOBKOJHIIHI Te-
puTopii;
B) y niBHiuHuX paitoHax Oxecbkoi 06acTi, e Oynu BEeNUKi JIicH;

C) y IlaBnorpanacekomy paiioni J{HinponeTpoBcbkoi 06macTi, ae y 1972 p. MUCIIUBIIAM BIATOCS
BHJI00YTH OCTAaHHBOTO Ha TOW TIepioJ 3Bipa;

D) y 3aruraBi Hap. CiBepcbkoro JliHIg Ha TepuTopii XapkiBcbkoi Ta JloHebKo1 o0acTei;

E) na miBHoui [TonTaBchkoi ob6nacTi, e B MPUKOPAOHHUX paiioHax Pocii Ta YkpaiHu icHyBaB
MOTY>KHHAH OCEepeNIOK 3a3HaYeHOTo BUay. KpiM Toro, Ha ¢Xoi CTernoBoi 30HU 10 TepuTopii JIyrance-
Koi Ta JloHeIpKo1 001acTi TaKOK TOCTIHHO TPOHUKAIH BOBKH 3 Pocii, Jie X MBUAKO 3HUIIYBAJIH.

3a JiTepaTypHUMH BiIOMOCTSIMH, HANPUKIHII 70—X POKIB y CTEMOBIH 30HI BOBKU IMOCTIHHO Me-
mKay Jmire Ha OIemuHi, 3BiIKH BOHU PETYISIPHO PO3CEIBUINCS Ha CYCITHI TepHUTOpii. 3a JaHUMU
I'ooBHOTO MUCTHBCHKOTO yHpaBmiHHS YKpaind, y 1970 p. BoBKH Tpamsuiicsa Ha Teputopii 14, y
1974 p. — 17,y 1976 p. — 18, a B 1981 p. — 21 obnacreit Hamoi gepxaBu: y 1er 4ac Horo He (ik-
cyBayy Jinnie 'y MukoutaiBebkiid, KipoBorpasachekiil, 3anopisekiii obnacTsx ta y Kpumy. Odiniiiao
nepeOyBaHHs BoBKa B KipoBorpazacekiit obmacti cranu BigzHauatu 3 1991 p., a B 3anopizpkiid — 3
1992 p., mpoTe peanbHO MPOIEC BiIHOBIEHHS HOTO MOMYJISIINA MOYaBCs paHille.

3a HamuMM JaHuMH (Tabul. 1), MUCITHBCHKI TOCHOAAPCTBA CIIOYATKY BOJIIM HAsSBHICTH BOBKIB
«HE TIOKa3yBaTH», OCKIJIBKH II€ PO3LIHIOBAIOCH K «HEIONIK OpraHizauii 00poThOH 3 XMXKaKaMu».
He3Bakaroun Ha iHTEHCHBHHI MUCIMBCHKUI IpeC, EKCIAHCIS BOBKA JI0 CTEMOBUX paiiOHIB YKpaiHu
BinOyBasacs MIBUAKUMH TeMIaMH. 3a JaHUMHU HalIMX JOCIIUKEHb, i3 3aXiJHUX OCepeKiB Horo Me-
mkaHHs (puc. 5, Touku 4 1a b), ae mopiuHo MuciausLi 100yBanu 2—5 3BipiB, y 1962—-1980 pp. BoBKH
po3cenuircs Ha TepuTopii m’sATH paiioniB OgeckKkoi 0671acTi.

Y 3a3HaveHMi nepiof] iXHI HAIAAKK IIPOHMKIIN Y MiBHIUHI palloHn MuKoIaiBChKOI Ta MiBACHHI
paiforn XepcoHcbkoi obmacteil. Y 1972 p. BoBkH 3’sBunucst y YopHOMOPCHKOMY 3alOBITHUKY, Ha
TEPUTOPIi SIKOTO € 3HAUHI He3aceneHi moapmu yrinas (OnemkiBebki Kyayrypu, KinbypHcbka koca),
JIe CTaJIM 3aBJaBaTH BEJIHMKOI IKOX MOyl TuisiMucToro oyeHs [Berestennikov 1977]. ¥V 1988 p.
Ha Horo Teputopii Oyno 3adikcoBaHo 22 3ycTpivi BoBKa, y 1990 p. — 65, a 1o 1995 p. Tyt chopmy-
BaBCs CTIHKMI OcepefioK BHAY, 3BIIKH TBApHHM CTAJIM PO3CEINATHCS B mpwierii paiionn. Y 1999—
2000 pokax Ha 3alOBIAHUX OUITHKaX MemKkano ~ 20, a BChoro B perioHi, BKIoyaroun KiHOypHCEKY
Kocy, — Oiu3bKko 50 BoBKiB [Selyunina 2001].
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Puc. 5. Excnancis BoBka Ha Tepuropito [liBnenHoi Ykpainu [Volokh 2011, 3i 3minamu]: (/) apean y 1970-x pokax;
(2) micig moctiitHOTO MposkuBaHHS; (3) Micis Ta dac mepioi peectpamii y 1962-2009 pp.

Fig. 5. Expansion of the wolf to the territory of southern Ukraine [Volokh 2011, with changes]: (/) sites of the spe-
cies distribution in the early 1970s; (2) places of permanent residence; (3) places and times of first registration in
1962-20009.

Y 1eHTpi cTenoBoi 30HM Ha TepuTopii JHImponeTpoBChKOi 001acTi TPUBAIHIA Yac iCHYBaB oce-
penoK MOCTIMHOrO MeIIKaHHS BoBKa (pHc. 5, 30Ha B). Lle 0yno 3ymMOBiIE€HO OJIM3BKICTIO BEITHKHX
MOITYJISIIIN BHIY Ta BHCOKOIO JICHCTICTIO yTimb y 3amaBax Camapu Ta Openi. Onnak B 1964-1972
Pp. BAAJIOCS BIACTPUIATH BCIX XIDKaKiB. BOBKH y ITUX MICISIX IMOYAIH 3’ BIATHCS JiHmie micus 1979
p., a3 1981 p. BoHu cTtanu Memkatu Ha Teputopii JAHITPOneTpoBChKOiT 00IaCTi MOCTIHHO.

Y 1960-1979 pp. Ha TepuTopii 3anopizbkoi 06JacTi 3aX0AM BOBKIB BiJj3Hadanu B MemiTononb-
cekomy (1 3mobytuit 1971 p.), [omoriBcbkomy (1975), BeceniBebkomy (1978) ta Tokmanbkomy
(1978) paitonax. ¥ 1980 p. Ha Teputopii BeceniBcbkoro paiioHy Oyia Big3HadyeHa 3rpas 3 7 0cOOuH,
y 1981 p. Ha tepuropii YepHiriBcbkoro — 3 3—x, a y 1979 p. y Toxmanpkomy paiioni (TuxoOpyHCh-
Ka Oajka) BUSIBIIEHO BUBOJIOK 3 IIIECTH BOBUYCHST, 10 OyJI0 OCOOIHMBOIO MOJIIE0. Y TOM cammii yac, B
yrigasx HoBoMukosmaiBchkoro paiioHy Iii 3Bipi mepectanu 3yctpidatucs 3 1950 p., a B yrigmax
IMpumopcekoro pariony — i3 1959 p. ¥ 2000 p. Bmepmie Imicis AOBTHX POKIB BiCYTHOCTI BOBKH
3'SIBUITMCS. HA TEPUTOPIi 3amoBigHUKa «AckaHis-HoBay, ne B 2001 p. obnikoBaHo 6 ocobuH. BeTano-
BIIEHO, IO y 3aroHax Bemwkoro YamenbChbKOro MOAY XM)KakaMm BAallocs BWAOOYTH 7 calTrakiB.
Yrponosx Toro poxy Ha Tepuropii HoBoTpoinpkoro ta YammmHchKOTo paiioHiB XepcoHChKoi 001
MUCITUBISIMU 32 pik BrurydeHo 13 BoBkiB [Dumenko 2002], mo onocepenkoBaHO CBiTUUTH PO pi3ke
30ibIIEHHS TOMYJIAIII, sika 10 Toro nepedyBaia y crtaHi aenpecii. [Tounnatoun 3 1975 p., y nux
MICISIX 2—4 BOBKa CTaNy XUTH MocTiitHO [Izdebsky 1979]. ¥V 1985/87 pp. BCTaHOBIEHO KOHTPOJIb 32
Mapor0 BOBKIB, IO PO3MHOXYBAIACS IOPIYHO. 32 TPH POKU TYT BHI0O0YTO 14 IYICHAT, OJHY MOJIO-
Jly CAMUIIIO Ta JBOX JIOPOCIHMX 0COOMH BikoM 5—6 pokiB [Gursky 1989].
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Tabmuws 1. IlepeOyBaHHs BOBKa Ha TepuTOpii MiBAeHHOI Ykpainu y 1960—-1979 poxax
Table 1. The presence of the wolf in the territory of southern Ukraine in 1960-1979

Ob6nacts AnMiHICTpaTHBHI Pik nosiu O6nacth ANMIHICTpaTHBHI Pik nosiBu
paiionu paiionu

Opnecpka ApuusbKuii — 3amnopizbka BepasHcbKuit -
B.-J{HicTpoBCHKHI - BeceniBcpkuit 1978
BinsiBcekuit - BinbHAHCHKUIT -
BepesoBcbkuit 1965 [ynsiininscbknit -
Bonrpaacekuit 1970 KyitOnmescokuit -

B. MuxaiiniBcpkuit - MuxaiimiBcbKHi -
IBaniBCHKHIT MIOCTiHHO MeiTononsChKui -
Kiniiicpkuit - H. MuxonaiBcpkuit -
Muko:1aiBChKUi 1962 OpixiBcbKuit -
HoBoonecokmit — Toxmanbkuii 1945
Peniiicbkuit - [MonoriBcekuii 1975
CaparcpKuii 1965 [Ipumopcekuit -
TapyTuHCHKHIT 1976 UepHiriBChbKHi -
[Hupsiscekuii 1971 SIKUMIBCEKUI 1978

MuxosaiBcpka bamrancekuit - Jonenpka AMBpOCIiBCBKUI -
Bparcekuit 1962 JobporminbepKuii -
BpaniiBcbkuii 1978 BosHoBacekuit -
BecenuHiBchKkui 1962 UepBOHOIMMAHCBKUN — —
HoBoOy3bkuii - KocraaTHHIBCBKHI 1945
[epmoTpaBHeBHUit 1980 UepBOHOAPMIHCHKHIA 1975

XepcoHceka  bepucnaBcbkuit - UepBOHOTOPIBCHKHI -

B. Jlenerucekuit - Hosoa3zoscpkuii -

B. OnekcangpiBepkmii 1972 [epmoTpaBHeBuUit -
Kananvanpkuii - Crapo0eriBcbKuii -
KaxoBcbkuit 1968 C10B’ tHCBKUH 1962
HoBoTtpoiupkuit - TenmpMmaHIBCBKHI MOCTiiTHO
CKaJ0BCBKHUI - IlaxTapcpkmii 1963
XepCOHChKHM - Jlyrancbka AHTpPaAIUTIBCHKUH -
HropynuHChKHIA 1962 BinoBoncekwmii 1974
YarmmHCHKHH - Kpeminchkuii MOCTiiTHO

Juinponer- BacunbkiBChKHiA 1970 MapkiBchKuit 1974

pOBCBbKa KpuBopi3bkuit - MinoBcekuit -
[NaBmorpancekuit 1o 1972 nocrtiitHo HoBoaiinapcekuit -
[erpomnaBmiBchKUit 1961 HoBonckoBchkmid -
CHHeNbHIKOBChKUIT - CaariBcbkuit -
COIOHSAHCHKHI - Cran.—JIyrancekuit 1975
HapuaaHcbkuit 1o 1962 nocrtiitHo Crapo-binbcpkuit -

Kiposorpaa-  boGpuHenbkuit - Tpoiupkuit -

CbKa Binbmancekuit - XapkiBcbka  BoBuaHCBKHit —
JlommHCHKUT - JIBopiueHChKUIT 1980
KommnaniiBchkuit - 3a4yenuTiBChbKUi 1977
HoBoykpaincbkuit - [3roMcBKUI HOCTiitHO
OnexcanpificbKuit - Kyn' ssacpkuit 1974
[TerpoBcrkuit 1962 JloziBchkuit -

Y CTHHIBCHKUH — YyryiBcpkuit —

Y 70—1i poku XX cT. BOBKH TaKOX 3 SIBUITUCS 1 HA CXO1 CTEIIOBOI 30HU, OCKLUIBKU Ha TEPUTOPIi
cycimapoi PocToBerkoi obmacti B Pocii iX HmOroumiB’ss BUPOCIO HACTLUIBKH, IO TYT MOPIYHO MOYaIH
BuaoOyBatu Big 63 (1974 p.) mo 309 (1981 p.) ocobun [Kazakov & Dalikov 1983]. 3aBasku ixHbO-
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My MIPOHUKHEHHIO 3 POCICBbKOT TepUTOPIif, 3 1974 p. BOBKM cTalld MOCTiMHO MemKaTH y JIyranchkiii,
3 1978 p. — y oHeupkii, a 3 1981 p. — y JIHinponeTpoBchKiit 061acTsX.

Ha teputopii Kpumy BoBku ctanu Tpamnsrucs miciast 2003 p., npuuoMy 3Bipi IPOHUKIN Ha Ii-
BOCTpIB 3 JJBOX CTOpiH: 3 MIBHOYI — 3 TepuTopii XepcoHchKkoi 0bacTi, Ta 13 3axony — 3 KybaHch-
KHX TUIaBHIB. 3a YCHUMH BiJOMOCTSMH MHUCIUBI B. MapkoBa, Ha KepueHcbkomy miBocTpoBi (Jle-
HIHCBKMI p-H) 3yCTpiui BOBKIB CTaJM BIJHOCHO YacTUMHU Micis cyBopoi 3umu 1984-1985 pp., a B
1993 1 1996 pp. TyT BHanocs 100yTH ABOX caMIliB-oAuHaKiB. [Ipubnu3no 3 1998 p. BoBkHU 3 KyOaH-
CBHKOT JICJIbTH MTOYAIH 3aXOJJUTH Ha TepUTOpiro binoripcekoro p—Hy i mani — y [IpucuBamms. Hase-
cHi 2004 Ta 2005 pp. Ha koproHi AP Kpum ta XepcoHchkoi 0011, mobnmn3y cin CuBachbke Ta Jlpyxe-
mob6iBka (HoBoTpoiubkuii p—H) crnoctepiranu oquHouHux BoBkiB (C. ITonopoxuuit, B. Kinga, oco0.
OB ), SIKi 3apa3 y WX MICIAX CTAJIM CIPABXHIM JIMXOM JJIs CUTbCHKUX KUTEIIB.

Y xBiTHI 2012 p. BOBK, Y SIKOTO Mi3Hille OyB BUSIBICHUH Bipyc CKa3y, HOKycaB YOTHPbOX JIOJCH
Ta KUTbKOX TICiB y c. [I’sTuxatka YepBoHorBapaiiickkoro p—Hy (AP Kpum). Baxnueum € Te, 1o 3
mouatky XX CT. i ToTerep B boMy paiioHi mepeOyBaHHs BoBKa He 3adikcoBane [Volokh 2011]. 3a
YCHUMHM BiJIOMOCTSIMH, OTPUMaHUMHU aBTOpOM BiJx MuciuscTBo3HaBLs I1. JI. BoeBoakina, y 2003—
2006 pokax KinbKOX 3BipiB 100ynu B binoripcekomy, IlepBomaiickkomy, [xankoiicekoMmy Ta Huxk-
HBOTIPCBKOMY paioHax.

VY 2009 p. ogHOTO BOBKA KiJIbKa pa3iB Oauwi, a B 2014 p. BunoOynu B baligapcekiit gonuHi Oi-
a1 CeBacromoiis (C. CamoxiH, 0co0. moBij.). Hame mociimkeHHs yeperna b0ro 3Bipa MoKasaio, 1o
B IIPHPOAY BiH MMOTPAIMB, IIBHILIE 32 BCE, MICIS yTPUMAHHS y BOJIBEDI. HPo 1€ CBiT4aTh HE CTOYCHI
pi3iyi, sk 11e OyBae y cTapux TBapuH, a 3J1aMaHi 3yOu: BepxHii mpaBuit M, a Takox HIOKHI JiB1 Pm;
ta Pmy. Taki TpaBME 3a3BHYail OTPUMYIOTH XIDKaKH, KOJIM BOHH, HAMArarouuch 3100yTH BOJIO, TPHU-
3yTh MeTajJeBy oropoxy. Kpim toro, ciiabka oOiTepallis MIBiB MK KiCTKaMH MIATBEPOKYE MOPIiB-
HSIHO HEBEIMKHUI BiK BUOOYTOTO 3Bipa, 10 HE BiANOBia€ CTaHy 3yOiB.

JAuHamika 4HuCeJbHOCTi BOBKA

ITig wac Ipyroi cBiTOBOi BifHW YHCENBbHICTH BOBKA B KpaiHi, B MOPIBHAHHI 3 MEPEIBOEHHUMH
poKam#, 301IBIMIIACH TIPUOU3HO B 5 pasiB. 3 1970 mo 1981 p., He3Bakatoun Ha BHIOOYTOK 7,4 THUC.
a60 616,8 + 102,68 ocobuH Ha pik, MOroJiB's BOBKa B YKpaiHi 3pocio B 6,5 (n = 1758), a B cTenoBiit
30HI — OuTbIr HiX y 10 paziB (n = 18) ) 3a cepemubopiunoro npupocty 46,3 + 28,45 (Bix —50,0 no
+233,3) %. [lomiTHOMY 30LTBIICHHIO YUCETHHOCTI BOBKA IIEBHOIO MIpOIO CIIPUSIIO 3HMKEHHS MHC-
JUBCBKOTO THUCKY Ha Horo momysuii, o0ymoBieHoro mpuidHsaTTsM 25.07.1980 p. 3akony CPCP
«IIpo oxopoHY Ta BUKOPUCTAaHHS TBAPHHHOTO CBiTY», B CTaTTi 18 sKoro Oyno 3a3HaueHo, Im0: «3a-
XOIM 3 PEryIIOBAaHHIO YHCEIFHOCTI OKPEMUX BHIIB TBapWH IOBHHHI 3TiHCHIOBATUCS TYMaHHUMH
crocobamu, 110 BUKITIOYAIOTh 3aIlOIiSIHHS KO 1HIINM 1 3a0e3MevyroTh 0e3MeKy JOBKULIA X mpo-
xuBaHHs. [licast mboro B KpaiHi Oy iCTOTHO CKOPOUEHI MpeMii — 3a KOXKHOTO 3HHUIIIEHOTO BOBKA
Oyab-AKOi CTaTi Ta BiKy, BKJIIOYAIOUM B3ATHX Yy JITBI BOBUCHST, BCTAHOBHJIM BHILIATY y PO3MIpi
50 pyOiB. MucuBII Maibke MHTTEBO TpopearyBajid Ha Taki Jii YAHOBHHKIB 1 3MEHIIMIN CBOKO
KOJIMIIIHIO YBary A0 BHAOOYTKY 3a3HaUEHOT0 XI>KaKa, IOTroJIiB S SIKOTO 1T0Yaio 3HOBY POCTH.

Barato mocnignukiB [Vadkovsky 1978; Gursky 1989; Filonov 1989 Ta iH.] moB’s3y10Th 3poc-
TaHHS YMCENIBHOCTI I1i€i TBApUHU Ha 3HAYHUX MpocTopax KoaumHsoro CPCP 3i 3MeHIIeHHIM MHuC-
JUBCHKOTO TIpeca Ha HOro MOIMyJIsMii. APKe BiIOMO, IO IPUITMHEHHS MIEPECITiyBaHHsI BOBKA IIPH3-
BOJIUTH 10 IyX€ MIBHIKOTO 30UIBIICHHS HOT0 YHCENBHOCTI y 5—8 pasiB [Bibikov 1974]. Skmo pa-
Hilme y Hamii Kkpaini Buiaydaimu noHan 90-95 % itoro moromis's, To y 1970-1981 pp. — mwmmie
7,3 %. Ilpudyomy miJ yac TIOJIOBAaHHS Ha JIrBi 32 HU3BKOi YMCENILHOCTI BJaBajoCs BHIO0yBAaTH
93,7 %, a 3a BUCOKOT — BCBOTO 72,9 % 0coOMH Bix ycix o0nikoBaHuX B YkpaiHi. [IpuanHO0O 3HU-
JKEHHsI aHTPOIIOTEHHOTO BIUIMBY Ha IOTOJIB’S BOBKA BBaXKAIOTh 3MCHINCHHS BEIMYMHH TpeMiil 3a
fforo BUIOOYTOK, sIKe BiOymocs Hanmpukinii 1970-x pokis.

Crig 3a3HauuTH, 110 OOJIIK YMCENBHOCTI BOBKA MOB'SI3aHUH 3 BETUKUMHU METOJUYHUMHU 1 MPaK-
TUYHUMH TPyAHOIIaMU. ToMy B A€SIKHX 00JacTAX KpaiHu, OCOOJIMBO TaM, i€ 3a3HAUCHHA 3Bip 3'IBU-
BCsI HEIIO/IaBHO, HOTO Pe3yJIbTaTH CTPaXKIAIOTh HA 3HAYHI IOXUOKH.
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Taxk, y 2009 p. B Kpumy He 00mikyBaHO KOAHOTO BOBKA, 3aT€ BUIOOYTO 26. YSBUTH, L0 BCi
BOHM € MirpaHTamu, O6yno 6 He BipHO. Y 2010 p. Ty BunoOynu 18 BoBkiB, y 2011 p. — 60, y
2012 p. — 55,ay 2013 p. — 30 BoBkiB (M. ToBninemp, 0co0. moBij.). ToO6To, HUHI BKa3aHUI XIKaK
CTaB 3BUYAIIHOI0 MUCIHMBCHKOK TBApUHOI PETIOHY, YMCENBHICTH sIKOTrO 3pocTae. Y 2009 p. 3a odi-
uidHUMM JaHuMy Ha JloHeuunHi memkano 327 BOBKiB, y 3anopi3bkiit — 289, y XepcoHcbkiit — 270
3BipiB, a00 34,1 % Bin ycix B YkpaiHi. Sk uist X¥kaka, 1o Hacelsi€ aHTPONOTeHHHH JTJaHAmaQT, e €
BEJIUKOIO BETUUYHHOIO.

OCKIJIbKH pO3MOBa Hie mpo 0071acTi, IO MEXYIOTh MIXK COOOF0, IIBHIIIIE 32 BCE, AEIKI OCOOMHH
Oynu 0oOJiKOBaHI Ha iX TepuUTOpil KijbKa pa3iB. BogHouac, K MOSCHWUTH, T€, 0 Y MHKOIAIBCHKil
obnacti y 2009 p. memkano 46 BOBKiB, a Oyio Bunooyro — 97? HaBite 3 ypaxyBaHHAM NpHOYIHX
3BipiB IIOTO HE MOXe OyTH... JIJI1 po3yMiHHS CKJIaTHOCTI Ta HEOMHO3HAYHOCTI IIbOTO TIMTaHHS 3a-
YBaXxy, 1o y Kanani piuai po3mipu Tepurtopii nepeOyBaHHS BOBKIB CTAHOBHIIM B cepeHboMy 63,06
+ 12,84 nns camuis 1 44,94 + 7,56 xB. kM JuIsl camullb. Bijicrani mo npsiMii JiHIT Bij HalBiIaneHi-
Ioro Micts nepeOyBaHHS TBAPHH B3UMKY IO MiCIlsl BUBSICHHS BOBUCHST CTAHOBIUIH B CEPEIHHOMY
508 +£26 kM y 1997-1998 pp. T2 265 + 15 kM y 1998—-1999 pp. (p < 0,01). [T10111a MEIIKAHHS BIITKY
Jutsi caminiB ctanoBuiia 2022 + 659, a qisa camuns — 1130 £ 251 kB. kv [Walton et al. 2001].

VY 1982—-1992 pp. edekTUBHICTD YIIPaBIiHHSA pecypcaMyu BOBKa B YKpaiHi Ie Oijblle 3HH3MIA-
csl, OCKUIBKH Y cepelHhoMY 0OcsT BuiIyueHHs ctaB ctaHoBUTH 71,1 % (Bix 45,3 1o 81,5 %) Ha pik.
Hespaxkatroun Ha BUm0oOyTOK y 1984—-1993 pp. Ha TepuTopii crenoBux 00JacTel JOCUTHh BEIHKOL
KUTBKOCTI 3BipiB (n = 1196 a6o 119,6 £ 14,99 ocobuH Ha pik), e cTaHOBWIIO Jmmie 65,5 + 6,27 %
morois's. [likaBo, 10 3HMKEHHS MHCIMBCHKOT'O THCKY Ha IMIBIHI KpaiHW BiOyBajiocs MOCTYITOBO,
ane HeyxwibHO. Y 1982-1985 pp. BenmuuuHa BuimydeHHs: ctaHoBuia 99,0 %; y 1986—-1990 pp. —
63,0 (53,6-72,0); y 1991-1993 pp. — 42.2 (40,6-57,7) %. IIpoTe, e HECYTTEBO BIUIMHYB IPHPICT
YHCEIHLHOCTI BOBKA, BelTMUMHA SKOT0 Y 1984—1993 pp. y crenosiii 30H1 gocsria 20,6 + 13,88 (Minyc
34.0-88.4) %, a B 1994-2000 pp. — 19,4 + 7,31 (minyc 6,2-50,6) %.

IIpupozaHo, 1m0 yepe3 3MEHIICHHS BUA00YTKY BOBKA Bi0YIOCs pi3ke 301IbIIEHHS HOro Moroii-
B's, ke 3 1992 no 2000 p. B cTenoBiif 30Hi 3pociio y moHaj 6 pasis, TOAL K B LIIOMY O YKpaiHi —
y 1,8 pasiB. Ha mouatky XXI cT. B YKpaiHi Ta iHIIMX MOCTPaITHCHKUX AepKaBax CUTYyallisd cTajia Ie
ripmioro. Jly’ke HA3bKe MaTepiajbHe 3a0X0UYCHHS 32 BETMKUX (DIHAHCOBUX BHUTpAT HA OpPraHi3allilo Ta
MIPOBEJICHHS TOJIIOBAHHA, & TAaKOX 3a 30UIBIIEHHS I[IH Ha MaJUBO—MAaCTHUJIBHI Martepiaiu, Ha0oi,
30poro, MPOAYKTH XapuyBaHHS TOIIO NMPHU3BEIH 10 3HAYHOTO CKOPOUYCHHS BHITydeHHs BoBKa. Hac-
JIJKOM IIBOTO CTAJO 3POCTaHHS YMCETBHOCTI Ta €KCIIaHCis BOBKAa Ha BUThHI TepuTopii. Hezabapom
el 3Bip MpOHUK HaBiTh y KpumM, 1e 3 1914 p. Oyno 3apeecTpoBaHo JHIle KiJbKa HOTo 3aX0/iB — Y
1952, 1953, 1965 Ta 1975 pp. [Dulitsky 2001]. To x y XX cT. momynsiii 3a3Ha4eHOr0 BUAY B YKpa-
1HI TO 30ULTBITYBATUCS, TO 3MEHIITYBAIIUCS, TIPOTE 3aBKIH OCHOBHUM (PAKTOPOM, 1110 BU3HAYAB JTUHA-
MIKy HOT0 apeairy Ta YACeIbHOCTI, OyJia IHTEHCHBHICTh IOJIFOBAHHSI.

IoctymoBo B YkpaiHi cTaB BiJHOBIIOBATHCS iHTEPEC IO BHUIOOYTKY BOBKA. 3'IBHITHCS IFOIM,
SIKUX He OCHTEXHJIM HEMHUHYYI i Yac opraHizaiii Ta MpOBEJCHHS TOJIIOBAaHHS Ha IHOTO 3Bipa BU-
coki Butpartu. fAxio, 3a odimiitaumu nanumu, y 2002-2005 pp. y cTemoBiid 30HI BUITyYald MEHIIIE
50 % Big ociHHBOTO MOTONIB'L, TO ¥ 2006—2009 pp. — 6mu3pko 80 %. 3BHYAlHO, IO 1€ CIPHSLIIO
3MEHIIEHHIO MMPUPOCTY YUCETHHOCTI, BEIMYNHA SIKOTO0, 32 odimiiaumu naaumu, y 2003-2007 pokax
cranoBwia nunre 0,1 £+ 3,09 (minyc 10,6—8,6) %. OnHak 3arajgbHa TCHICHINIS 10 301IbIIEHHS MOTO-
niB's 30eperyiacs i B 2015 p., 3a BiJOMYNMHU JaHUMH, YUCENIBHICTh BOBKA B YKpaiHi, 3 K0T TOHA
50 % mpunano Ha CTEmnoBY 30HY, ckiana 2051 ocobunu (Tadu. 2).

B yrinmsx JuinponerpoBcbkoi obmacHoi opranizamnii YTMP 3actocyBaHHs aBiamii Ta CHIroxo-
IiB, HE3BaKarouM Ha parudikamiro y 1999 p. Ykpainoto bepHChKOi KOHBEHIIi, ska 3a00pOHSE iX
BUKOPHUCTAHHsI JJIsI TIOJFOBAHHS, JO3BOJIMJIO JIUIIE MPUTAIbMyBAaTH 3POCTAHHS YHCEIBHOCTI IIHOTO
3Bipa. Akmo 1996 p. Tyt memkano 80 BoBkiB, y 1997 p. — 97, o y 1998 p. ix crano 116. Ilicns
MPUMTUHEHHSI IHTCHCUBHIX BUHUIIYBATBHHUX akmid y 1999 p. ix moromis's 30impmmmocs Ha 38,8 % y
MOPIBHSIHHI 3 ITOTIEPEIHIM POKOM 1 mepeBuIuio 160 ocoOuH.
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Tabmurs 2. /luHamika 9UCeFHOCT] BOBKA Y CTETIOBIH 30HI YKpaiHH

Table 2. Dynamics of the wolf population in the steppe zone of Ukraine

O6maacti Pokmu

1970 l 1975 ‘ 1980 ‘ 1985 ‘ 1990 | 1995 | 2000 | 2005 ‘ 2010 ‘ 2015 | 2019

JIHiponeTpoBChKa 1 - - 13 48 67 161 181 111 139 38
JloHerpKa - - - - 4 37 113 156 355 243 293
3amnopizbka - - - 4 - 60 77 214 298 179 178
JIyranceka - 13 50 57 23 232 349 162 150 100 60
MukoaiBcbka 14 10 8 5 54 61 95 95 49 55 26
Opxecbka 3 20 45 20 66 43 177 152 136 59 51
XepcoHChKa - 3 - - 1 79 379 287 256 303 362
Pazom: 18 46 103 99 186 579 1351 1247 1355 1078 1008
VYxpaina: 270 576 1625 1302 1240 2064 2825 2543 2673 2051 2151

* 3a manumu LICY YPCP i JIKC Vkpaiau «2 TTI-MuciuBcTBO».

He Bitarouwm 1i 3a00poHeHi 3apa3 crocoOr BUAOOYTKY BOBKA, SKi HE MAOTh HIYOT'O CIUIBLHOTO 31
CIIPaBXKHIM ITOJIFOBAHHSM, CITiJl 3a3HAYMTH, IO B JCSIKUX MICIX YKpaiHH BOHU BUKOPHCTOBYIOTHCS 1
B Haii AHi. AHani3 280 BUmaakiB BUIOOYTKY BOBKA B HallIii KpaiHi Ioka3as, 1m0 01u3bko 30 % 3Bi-
piB OyJ0 BrTydeHO 3a00pOHEHNMH CIIOCO0AMU: 3 BUKOPUCTAHHSAM IeTelb, KalKaHiB, aBTOMOOIJIBHO-
ro TPaHCHOPTY, aBialii i HaBiTh oTpyT (M. lIkBUps, 0c00. ToBia.). Tpeba ckazatu, MO BUIOOYTOK
IHOTO XIKaKa Ha CIICIiaTbHAX TOJIOBAaHHAX («Ha BaOy», OIS MPHUBAIH, 3 MPATIOPISIMU), SKI BUMa-
raloTh MINOOKUX 3HAHb 010JI0Tii Ta MOBEAIHKM TBAPHHU, 3HAUHUX (PIHAHCOBUX BUTPAT Ta (i3UUHHX
3ycwib, CTaHOBUB MeHIIe 19 %. 3medinpmoro BoBKiB (mmoHan 52 %) BUmoOyBany MOIMYTHO IIiJ Yac
MTOJTFOBAHHS Ha PaTHYHMX 1 Ha Jucwuino. CIIijl 3ayBakHUTH, 1110 paHimie, Hanpukiam, y 1976—1981 pp.
OCHOBHUMH CIIOCOOAaMH 3HUIICHHS BOBKIB Ha TepuTopii YKpaiHu Oyiu: BUIYYCHHS BOBYCHAT Ha
nirsi (28-34 %), BupoOyToK mij gac cnenianbHuX 00naB (29-42 %), okmagom ( 15-27 %) ta mix gac
MPOBENEHHS Pi3HUX MONIOBaHb (5—18,5 %). 3aBxau HaliMeHIT yCmimHNM Oyiio 100yBaHHS BKa3aHUX
xwkakiB kankaHamu — 0,5—1 % [Isaev 1986]. Ha mpotuBary mipomy, 3apa3 OibIIicTh iX BUA0OYBa-
€Thcs Maiixke BUMaakoBo. 3 1984 mo 2009 p. y crenogiii 30Hi Oyno Bunydero 10,3 Tuc. ocoOuH BOB-
Ka, 110, TIOPIBHSIHO 3 27,5 THC., 3M100yTHX y BCiid KpaiHi, ctanoBmwio 37,8 %. 3a melt mepiof y cTermo-
BUX 00JaCcTAX MOPOKY MUCIHUBIN Briydanu 399,7 + 59,11 (52-982) mryk.

HesBakaroun Ha peryssIpHUIA BiICTPUT TOCHTH BEIHMKOI KUTBKOCTI 3BipiB B YKpaiHi, TpUBaIHid
4ac 3pOCTaHHS MOTOJIB'SI BOBKA 3yIMUHUTH HE BAAIOCS. [I[pUYMHM IIHOTO SBUIA MOJIATAIOTh Y TOMY,
11O TOJIFOBAHHS Ha HHOTO uepe3 0e3nid 3aKOHOJaBYMX OOMEXEHb BTPATHIIO CHCTEMHHII Xapakrep.
[e mano MOXIUBICTh 00EPEKHOMY 1, )1 OaraTboX JItOJICH, HEIIOMITHOMY 3BipOBi YCITIIITHO BiITBO-
pIOBATH HAINAJKIB Yy MICIISIX, SKI paHIIIe )KOPCTKO KOHTPOJIOBATUCS MUCIUBIAMH. BakimuBy poiib y
OMY TpOIECi CTajM BilirpaBaTH JAep>KaBHI 3alOBiJHUKH, HAIlIOHAJIbHI MApKW Ta iHIII 00’ €KTH
MIPUPOTHO-3aTIOBITHOTO (POH/TY, HAa TEPUTOPIAX IKHX TepeciiqyBanHs BoBka mpunuaman 3 2000 p., a
3 2010 p. dhaxkTHYHO 3a00POHMIIM MHCIHBChKE BUKOPUCTAHHS PECYPCIB YCiX AWKHX TBapuH. Bpaxo-
BYIOYH BEJIMKY ILUIOILY, Ky BUKOPHUCTOBYE BOBYA 3rpas, 4acTO caMe i3 3a3Ha4YeHHX MiCIlb BOBKH
PO3CENAIOTHCS Ha CYCiHI TEPUTOPii, YUM MiATPHUMYIOTH IPOCTOPOBY CTPYKTYPY MOMYJIAIIi Ta edek-
TUBHO BUKOPUCTOBYIOTH TOCHUTH Mi3epHiI KOPMOBI pecypcu. BaxxiuBuMm € # Te, 10 3BHYAHUIN BOBK,
K O10JIOTTYHMI BUJ, 3AaTHUH pearyBaTy Ha 30BHIIIHI HETAaTHBHI MPOSBU 3MIHOIO CTaTeBOi CTPYKTY-
pH 31 301IIBIIICHHSIM Cepe/l BOBUCHST KiJIBKOCTI CAaMHUIIh 1 HABITAKH.

[Micna 2014 p., skuilt 03HAMEHYBABCSI BTOPIHEHHSIM POCIMCHKUX BIHCBHK Y MIBHIYHO—CXiTHI pa-
HoHn Ykpainu Ta 3axoruieHHAM KpuMy, o0miKy 9UCENpHOCTI AUKUX TBAPHUH Ha iX TEPUTOPIi, A¢ Y-
CEJIbHICTh BOBKA Yy MOMNEPEHI POKH OyJia 3HAYHO, (PaKTHYHO HE MPOBOAMIH. HaTOMICTh CTaTHCTH-
YHi J]aHi OO CTaHy HOro yrpynoBaHb y IIMX MICIMX ICHYIOTh, 3TiIHO AkuX y 2019 pori B yrimasax
Honernpkoi Ta JIyrancekoi obnacteil Memkano, BiamoBiaHo, 293 ta 60 BOBKiB. 3a HAaIIMMU CIIOCTE-
PEKEHHSMH, YUCEIBHICTD IS TIEPIIIOi € AyXKe 3aBUILECHO0, a TS APYrol — 3aHUKESHOIO.
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3a BiACYTHOCTI AaHuX 3 KpuMy, MU He CyMHIBaeMOCS, 1[0 BOBKH MOLIMPHIINCS HA TEPUTOPIi mi-
BOCTPOBA, a iX YUCEBHICTh CYTTEBO 3pOCIA. ..

3arajoM Ipolec pi3KOro 3pOCTaHHS YMCENBHOCTI BOBKA BAANOCS CTaOLTi3yBaTH JIMILE YIPO-
JoBx nepmux 10 pokis XXI cT., Kou po3Mip MOpiUuHOro BuirydeHHs 3pic Big 34,9 % (2000 p.) no
84,0 (2009 p.). 3apa3 y cremnoBiii 30Hi, 3 KpuMoOM BKIIIOYHO, MEIIKaE TPOXH Oiibiie 1 THC. 0coOUH,
aJie, 3BKAI0YH Ha MIPUIMHEHHS MOIOBAHHS Y OUIBIIOCTI YKPaiHCHKHX YTillb Ta MMOSBY 3HAYHOT KiTb-
KOCTI JIOCTYIHOT %1 (Tpynu JoAei Ta CUIbCHKOTOCIOAAPChKUX TBAPUH) Y MiCUSX iHTEHCUBHUX 00-
WOBUX JIii, CITIiJ] OYiKYBaTH CIIajaX YACEIBHOCTI 3a3HAYCHOTO HEOE3MEUHOTO XIKaKa.

JU1s IpUXMIBHUKIB 3a00pOHM MOJTIOBAHHS Ha BOBKA 3ayBaxy, 1110 3apa3 Y CBiTl iCHye AB1 KpaiiHi
TOYKH 30Dy, SAKi 0a3yIOThCSA HA PI3HUX IMIIX0AaX 1 MOMIAAAX 100 PETYIIOBAHHS TOMYJISIIA XHKa-
kiB. [lepmia, GionoriuyHa, NoJIsIrae B TOMY, IO OCTaHHI 3HHIYIOTh JTIOCUTh BEJIUKY KUIBKICTH JKEPTB,
sIKi, y CBOIO Yepry, € 00'eKTaMH MOJIOBAHHS Ta CUIHCHKOTOCIOJAPCHKOTO PO3BEICHHS i, TAKUM YH-
HOM, 3aBJalOTh 3HAYHUX 30MTKIB MUCIIMBCHKOMY T'OCIIOJIAPCTBY Ta TBApUHHHUITBY. Jpyra, inaHco-
Ba, CBIYUTH MPO Te, MO OOPOTHOA 3 XM)KaKaMH JOIIIbHA JIHIIE JI0 TIEBHOT MEXKi — TIICIIs CKOPOYCH-
Hs X IUJTBHOCTI MOJANBIII €KOHOMIUHI BUTPAaTH 3HAYHO MEPEBUIIYIOTH IlIe HE OTPUMAaHy, a JIUIIIEe
MPOTHO30BaHy BUTOAY. Alle iX 00'enHye Te, 110 HAHOLIBII MPUHHATHUM 3apa3 BBAKAETHCSA HE 3HU-
MICHHS XWKHMX B3araii, a peryiiiis iX 4HCelbHOCTI, fKa mependadae parioHabHe BUKOPHUCTAHHS
LIHHKX YIS JIIOJMHU PECYPCiB.

TuM He MeHII, He3BaKAOUN Ha MIEPEOCMHUCIICHHS PO XIDKAKiB B €KOCHCTEMAX, YCBiIOMICHHS
i1 3HAYyIIOCTI Ta PO3BUTOK iN€il 11010 30epekeHHs 010pi3HOMAHITTS, B €BPONEHCHKUX MUCIUBCHKUX
TOCIOAapCTBAX, JI€ PO3BOMIATH Y HEBOII | BUIIYCKAIOTh B YTiJMs BEIHUKY KiIBKICTh JUYMHU, CTABJICH-
HS 10 BOBKA TPUBAIIMI Yac 3aJIHMIIATIOCS 1 3aUIIAETHCS HeraTHBHAM. HaToMICTh, TOCTIKEHHS HOTO
JKUBJICHHS B €BpOITi JEMOHCTPYE JBI CKOJIOTIUHI aiamnTarlii, sKi y MOBHIH Mipi 3a1exaTh BiJl YyMOB
MemikaHHs [Zlatanova et al. 2014; Kuijpera et al. 2019]:

1) OCO6I/IHI/I, 10 XUBYTH y MPUPOJHHUX CEPCIOBHUIIIAX iCHy'BaHHSI 3 BEJINKOKO KIIbKICTIO JHUKHUX
paTU4HHUX, XapIyIOThCA IEPEBAKHO HUMU;

2) y TpaHC(hOPMOBAHUX AHTPOIOTCHHHUX CEPEHOBHUIIAX 3 HU3BKOIO KUIBKICTIO AUYMHU BOBKHU
XapuyrOThCS MEPEeBaKHO CBIHCHKUMH TBapHHAMH, 3aHIIMU, TPU3YHAMH, & TAKOXX POCIMHHOO
DKEIo Ta MaJioM.

Jnis Bciei TepuTopii Hamoi KpaiHH XapakTepHa OCTaHHS TCHICHIIIS, Ska Ha0yna 0coOIMBOTO Po-
3BUTKY y Miclsix 0oioBuX Iiil. Amke ynpoJIOBXK HaIoi TpuBayIoi icTopii came Mia 4ac BOEH, PEBO-
JIIOIIN Ta THIIKX COIIAJIbHUX Herapas/iB y MepIly 4epry BUHUILYBATUCH JUKI PaTUYHI TBAPHHU, SKi
3apa3 € OCHOBOIO TPO(IUHOro PalioHy BOBKIB y KpaiHax 3aximHoi €Bponu Ta [TiBHIYHOT AMEpHKH.
Boanouac 3BHHYBauyBaTH JIMIE XIDKAaKiB y 3HIDKCHHI YHCENBHOCTI JWYMHHU IIPOCTO O€3ry3no,
aJKe BOHHU € TaKOI CaMOI0 YaCTHHOIO MPHPOJIH, K 1 JIFOJUHA, JIUIIE OUTBII 3aJIeKHOI0 Bifl BILIUBY
pi3HuX (pakTopiB. TOMy 3aBXKIAM JOPEUYHUM € MHUTAHHS MPO ONTHUMI3AII0 YIPABIIHHSA Pecypcamu
BOBKa, TPO KOHTPOJIb 33 CaHITAPHO-TITi€EHIYHUM CTaHOM HOTO MOTOJIB'S, a TAKOXK — 1 IPO OXOPOHY
WOro IEIKUX YrpylOBaHb.

BucnoBku

1. Ueprose po3ceneHHs BOBKA J0 CTEIOBOI 30HH YKpainu posmoyanocs y 1970-ti poku ta 110-
csrIIo miKy Ha moyatky XXI cr.

2. [IpuunHOIO ekcraHcii BUAY Ta 30UIBIIEHHS YUCENBLHOCTI JIOKAIhHHUX MOMYJISIINA CTalIo 3HU-
KCHHSI HAa HUX MHCIHUBCBKOTO THCKY, @ TaKOXX CYTTEBE 30UIBIICHHS KUTBKOCTI Ta IUIOMI 00'€KTiB
MIPUPOAHO—3ATIOBIAHOTO (POHAY.

4. 3apa3 BOBK MEIIKAE Ha TEPUTOPIl BCIX aAMIHICTPATUBHUX PAOHIB CTEIIOBOi 30HU Ta AKTUBHO
3acense KpuMcbkuit miBocTpiB, Ae BiH OyB BinCyTHIH 3 1928 poky.

5. Y po3bamaHCOBaHMX CTEMOBUX EKOCHCTEMax IOMyJIALil BOBKAa MOTPEOYIOTH CIIEIiaIbHOTO
YIIPaBIiHHA, SIKE Ma€ nependadaTy JOKanbHEe BIIYYEHHS 3BipiB y po3Mipax, siki 6 yrpuMyBaiH iXHIO
YHCENBHICTh Ha ICBHOMY PiBHI.
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IMopsiku

Anatoliy Volokh

Bemuxy monomory y pociimKkeHHI 0cOOIMBOCTEH IIPOHUKHEHHS BOBKA HA TEPUTOPIIO CTEIIOBOI 30HKM YKpaiHM Ta HOro
pO3ceneHHsT MeHI HaJalli MpaliBHIKA MUCIMBCHKUX rocrogapcts Ta muciusii (baxtisp Kymies, ['ennaniit Boiiko,
Bonognmup Bpesunpkuii, [1aBio BoeBoakin, Biktop [lerpnuenxo, Bonoxumup Konapes, Cepriit Kyxnenko, Onex-
cannp OBcsHHIKOB, Mukona Poxxenko, Bacune Tuban, Cepriii Tumuenko, HOpiit Tkauyk, Mukona ToBnuaens, One-
kcannp Crpmwxkenko, Bomomumup Crimxap, FOpiit Xoayc, Irop Illeiirac). Llinauii Matepian 3i0paHo Ha TepHTOpil
XepcoHCHKOI 00J1acTi 3aBISIKH TOTIOMO31 TUPEKTOpa MUCIHBCbKOro rocnonapctsa TOB HBO «Exodinstp» Makcu-
Ma Illecronana, a Takox MucIuBIs Banepis Xoxayca. Y npoBeieHHI aHKETYBaHHS MEH1 CYTTEBO JIOTIOMOTIIH KOJIUIIHI
crynentn Bonogumup IlleByenko ta Bikrop Benbmickin (MeTiTOMONBCHKHN MEAIHCTUTYT). Y CIM Ha3BaHUM JIOISIM
Ta TUM, SKHX 3a IUIMHOM 4acy 5 Mir 3a0yTH, BUCIIOBIIIOIO IIUPY MOAAKY. L{e qocmikeHHsT He 0TpUMalo CHeniabHOro
(iHaHCYBaHHA Bif )KOIHOI Jep KaBHOI, KOMEPIIHHOT Y1 HEKOMEPIiHHOI opraHizamii.
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Abstract

An analysis of the history of introduction, population growth and extinction of the
European rabbit populations in Ukraine is presented. The history of the initial and
subsequent introductions of the species, which were initiated in the northern Black
Sea region about 140 years ago, is considered in detail. The centres of introduc-
tions were the balka systems near Kherson and the slopes of seaside estuaries near
Odesa. The earliest dates of introductions are 1882 and 1894 in the Kherson region
and 1898 and 1900 in Odesa region, later in other regions. There are contradictions
in determining the status of introduced animals as to whether they were domestic
or wild rabbits. The details of the earliest introductions and the subsequent fate of
populations by region are considered: for Odesa, Ternopil, Poltava, and Mykolaiv
oblasts, and for the Crimea. Attempts to describe the general range of the European
rabbit in Ukraine are analysed, including reviews of 1973 and 1994. The cadastre
of recent (1960-1990) and modern (since 2000) finds of the species in Ukraine was
compiled. In the cadastre, the data is summarized for seven regions: Odesa Oblast
(14 locations), Mykolaiv Oblast (1), Kherson Oblast (4), Zaporizhia Oblast (2),
Crimea (8), other regions of Right-bank Ukraine (3), other regions of Left-bank
Ukraine (3). All such data are marked on a map. The cadastre includes also collec-
tion materials; NMNH (Kyiv) houses 81 specimens, including 27 specimens of the
wild form from Odesa, 5 from Kherson Oblast, and 49 from Crimea. Four aspects
of the European rabbit’s occurrence in Ukraine are discussed, particularly the limits
of species range, type habitats, population decline in the 1980s-1990s, and factors
that impacted the extinction of populations. Among the latter, evidence is given in
favour of three factors: epizootics, overhunting, and climate change; each of them
is an important factor in the existence and disappearance of a species. Finally,
information on modern remnants of former colonies, which actually survived only
thanks to artificial support, is considered: the outskirts of Odesa, Mezhyhiria, and
some other regions with local introductions within individual hunting farms mainly
in the forest-steppe zone. The prospects for the further existence of the species that
has gone through a difficult path from being a successfully introduced species to a
species that has almost completely disappeared are considered.
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Kpias eBponeiicbkuii (Oryctolagus cuniculus) B Ykpaini:
140 pokiB Bia iHTpoOaYKLIi 10 3racaHHs NOMYJIALiN

Irop 3aropoaniok

Pesrome. [IpencraBieno anaini3 ictopii iHTPOAYKIil, MOMYJISAIIHHOTO POCTY 1 3racaHHs MOMYJISIIINH KOs -
KOTro B YKpaiHi. JleTaqbHO pO3IIIAHYTO iCTOPiI0 NEPBUHHUX 1 MOAANBLINX IHTPOLYKLIN BHIY, SIKi 3aII09aTKOBaH1
y miBHiYvHOMY [Ipryopromop’i 61u3bko 140 pokis Tomy. LlenTpamu iHTpomyKLiit Oyau GalKkoBi CUCTEMHU B OKO-
THLAX Micta XepcoHa 1 cXuiu JduManiB Oinsg micta Onecu. HaiimaBHimi natyBanHs iHTpomykmii — 1882 Ta
1894 na Xepconmusi ta 1898 1 1900 Ha OnemuHi, B iHIINX perioHax mi3Hime. ICHyI0Th CynepeyHOCTi y BU3HA-
YeHHI CTaTycy IHTPOAYLEHTIB — CBIHChKi a00 AMKi Kpoii. Po3risHyTO Aerani Hainmepmmx iHTPOAYKLiH Ta mo-
JaiblIol o TMOMyJsniil 3a perioHamu, okpeMo st OnxeniuHu, MuKkoaiBIIHN, XepCOHIINHHN, TepHOMDI,
TonraBumnan, Kpumy. IIpoananizoBaHO ONHCY 3aTaJIbHOTO apeay IUKOTo Kpois B YKpaiHi, BKIIOYHO 3 OIJIs-
oM 1973 ta 1994 pp. BrnopsinkoBano kamactp HenmaBHiX (1960-1990) i cygacHux (3 2000) 3Haxigox BHIY B
Vkpaini. B kamactpi mani y3arambHeHo 3a 7 perionamu: Ogecbka 00i. (15 micip), MukonaiBeska o6, (1),
XepcoHcrka 0011. (4), 3amopi3eka o0i. (2), AP Kpuwm (8), inmi perionu npaBodepexcks (3), iHIII perioHu JiBo-
Oepesxokst (3). Bei Taki mani mosHaueno Ha kapti. Kagactp BkIro4ae Bimomi kosekuiiini marepianu; B HHIIM
(KuiB) € 81 3pa3ok, y T. 4. 27 3paskis qukoi Gpopmu 3 Onernnn, 5 3 Xepconumuu, 49 3 Kpumy. B o6rosopensi
OTPUMAHHX PE3YNbTaTiB MPEACTABICHO YOTUPU PO3ALTIH — PO MEXI BUAOBOTO apeaiy, Mpo THUIOBI 610TOMH,
npo o6Ba yucenbHOCTI y 1980-1990-X pokax, mpo MPUYMHK 3racaHHs momyisiii. Cepell OCTaHHIX HABEJICHO
JIOKa3¥ Ha KOPUCTh TPHOX (haKTOPIB — eIMi300Tisl, MePEeIPOMHUCEI, 3MIHH KIIIMaTy, KOXXHHUH 3 SIKHX € BATOMHM
JUIsl icHyBaHHS a0 3HUKHEeHHs BHAy. HacaMKiHenb, po3riIsIHyTO BiZIOMOCTI ITPO CydYacHi pemITKU KOJIUIIHIX I10-
CeJIeHb, SKI BHKWIM (DAaKTHYHO TUTHKW 3aBASKH IITY4YHIH miaTpuMIili — okonumi Oxecu, Mexurip’s Ta aeski
1HIII PErioH 3 TOYKOBHUMH IHTPOAYKIISIMUA B MEXaX OKPEMHX MHCIUBCHKHX TOCIHOJAPCTB B Pi3HUX PErioHax,
MEePEBaKHO Y JIICOCTEIOBIH 30HI. PO3rIsSHYTO MEepCIeKTHBH MOJANBUIOTO iCHYBaHHS BUIY, IKAH MPOHUIIOB Oyp-
XJIMBUH IIJISIX BiJ YCIIIIHOTO 1HTPOXYIEHTA 0 BUY, 1[0 3HUK B MICI[SIX IHTPOAYKIIi MaikKe IIIKOM.

Kinro4uoBi ciioBa: Kpilb €BPONCHCHKUH, IHTPOYKITisI, aKTiMaTH3AIlisl, THHAMIKA MOMYJISIiN, YKpaiHa.

Beryn

Bun Oryctolagus cuniculus (Linnaeus, 1758) naBHo Bigomuii B Ykpainu mist periony ITiBHiuHO-
3axigHoro [IpuyopHOMOp’S, MPOTE B OCHOBHOMY O3 JeTajeil i CHeliaJbHUX OIMUCIB B HAYKOBIiH
niteparypi. Oxpemi Bitomocti Haeneno y M. TTauocskoro [Paczoski 1906], O. Bpaynepa [Brauner
1923], B. Bomsircskoro [Voliansky 1924]. Binbrii-MeHmn getanbHa (aie JIUIIe micTh peUeHb) Xapak-
TEpPHUCTHKA BCEJICHHS Ta MOIIMPECHHS BUAY B YKpaini mogana B O. Murynina [Myhulin 1938]. Haza-
ai 1. Cokyp [Sokur 1961: 50, 61] y ormsiai icropuuHux 3miH TepiodayHnu YKpaiHu 3ragye Kposist Ju-
e MoODKHO («aKTiMaTH30BAaHO OJIEHS IUIIMHCTOrO, MY(IIOHA, IUKOTO KpOJIHKA...»). 3aranbHUH
aHali3 JIOCBiy IHTPONYKIH Ta TMEepCHeKTHUB MOAanblioi akiiMatuzanii momarts O. [izeHko Ta
JI. lesuenko [Gizenko & Shevchenko 1973] ta B. Cokosos 3 koin. [Sokolov et al. 1994], sragyrots
fioro y cBoix orysinax i inmn gocmigauku [Bobrov et al. 2008; VVolokh 2014].

Ha crorozHi BUI pO3IIISAAETHCS K TY>KOPLIHUH MPeNCcTaBHUK (ayHICTHIHUX YTPYIIOBaHb CTe-
ny [Zagorodniuk 1999] (xoua ii He € CTEHOBUM 3a €KOJIOTIEI0 BUIOM), TIPOTE KOIHOT CydacHOT iH(O-
pMariii mpo cTa Horo momyJisAiid B YKpaiHi Hemae, 32 BAHATKOM OITUCY iCTOPii IHTPOAYKITIH KpOJIs B
Kpumy [Volokh 2012]. Mix TuMm, Hu3Ka po3pi3HeHUX (QAKTIB Ta OLIbII 3arajbHUX MOBIiIOMIICHD Bif
KOJIET CBI4aTh MPO MOBHE i OCTATOYHE 3racaHHs MOITYIIAIIN JUKOro Kpois B YKpaiHi, i ie cTaHo-
BHTH IIPEIMET CIICIIaJIbHOTO aHaJIi3y, pe3yIbTaTH SIKOTO BUKIAACHO B IIiH Ipari.

Merta poboTH — BIOPSIKYBATH BiIOMIi i HOBi (paKTH IPO MPHUPOAHY iCTOPir0, OaraTopiuHi 3mi-
HHU YUCEIBHOCTI Ta Cy4aCHWH CTaH MOMYJIAIIH KpOoJsl JUKOTO B YKpaiHi. Y 3B’S3Ky 3 UHCICHHUMH
CYHNEpEUYHIUMH BiIOMOCTSIMH TPO Iei BUA, HOT0 MOIIMpPEHHS, OIOTONM i piBHI YHCETBHOCTI Mepen
aBTOPOM CTOSIa HU3Ka CYITYTHIX 3a/1ad II0/0 3 SACYBaHHS IUX OCOOJIMBOCTEH, a TAKOXK aHai3 TOTO,
4 30eperiucs B YKpaiHi ®UTTe3AaTHI momy sl (KOJIOHiT) bOro BUY.
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Marepian

OCKUIBKY KPiJTb €BPONIEHCHKUN K BU MPEICTABICHUI TBOMA OCHOBHUMHE (POpMaMU — JTHUKOIO
1 OJTOMaNTHEHOK — TYT JJIS 1X TIO3HAYCHHS BXKUTO HOMEHH «KPUTh JIUKHI» Ta «KPLIb CBIHCHKUNY.
[Tig TepMiHOM «KpiTb AUKHID» TYT PO3yMITUMEMO BCi (POpPMH KpOJIsi, IOCEICHHS SKUX OyIU 3apeecT-
POBaHi y MPUPOJIHUX YMOBAX, SIK BJIaCHE JWKi, TaK 1 31W4aBisii (POpMH CBIMCHKOTO KpOJIsd Ta HMOBIpHI
rmomici Mi>k HUMH. JlaJleko He 3aBKIH Il BIIOMOCTI 3a3HaueHo B onucax. [loHan Te, HaBITh OAHI il Ti
cami MOIyJIALi, 30KpeMa W TOMYJIAIil HABKOJIO «OJIEChKUX» JMMAaHIB, y PI3HHX IMpaIsX OMUCaHI K
KOJIOH1T TUIIOBUX AMKHX a00 3IUYaBiINX CBINCHKUX KpOJiB (AuB. Aaii Tadi. 1).

IIpoBeneHo oOCTexEeHHS KIIbKOX MiCLIE3HAaXOKeHb, BIJOMUX K MICI (KOJIMIIHBOTO) TMOCce-
JICHHS JUKHUX KponiB Ha OpemuHi. 3i0paHo iCTOPUYHI BIJOMOCTI 3 YChOTO CIEKTPY BLIOMOI cremia-
JIBHOT JIiTepaTypu (LUTOBAHO IO TeKcTy). [IpoBeieHO omuTyBaHHS KOJIET, SKi MPaIfooTh 3 JaHUMU
1010 MUCITUBCHKOT (payHH Ta KOJIET, 110 MPAIFOIOTh B CHCTEMI1 MOHITOPHHTY 3alIOBITHUX 00’ €KTIB Ta
eMiHarIsAIy, a TAKOX KOJIEr-MHUCIMBLIB T4 MUCIUBCTBO3HABLIIB Pi3HUX pErioHiB YKpaiHu (mepesa-
xHo IliBHiune IlpudopHomop’s Ta [Ipuazos’s, Hwxkue Iloaninpos’s ta Kpum). Y3aransHeHo Bci
JIOCTYITHI B MEPEXi BIIOMOCTI PO YHCENBHICTh TUKUX KPOJIIB 32 MUCIUBCHKOIO CTATUCTHKOO (2TI-
mucnuBcTBO: [Statistical... 2017]) Ta perioHanbHi 3BiTH OPO CTaH MPUPOAHOTO CEPEAOBHIINA B YCiX
anMiHICTpaTHBHUX obOnacTsax Ykpainu [Report... 2008; Regional... 2016 et al.].

Komnexkuii, sragani y tekceri: HHIIM — HamionansHuil HaykoBo-ipuponHuunii myzeit HAH
VYxpainu, 3MOY — 3oonoriuduii My3eld O1echKOTO HAIlIOHAIBHOTO yHIBEpCUTETYy. BimoMocTi 1mio-
1o konekiiiit HHIIM B3siTo 3 kaTtanory 3oo0soriuHoi konekiii HHIIM, sika moctyrHa sk B Omy0J1iKo-
Bawiit Bepcii [Shevchenko & Zolotukhina 2005], Tak i y ¢popmarti 6a3u qaHux.

IIpu dhopmyBaHHI KagacTpy 3HaXiOK JTUKOTO KPOJIsi, OKPIM aHaJi3y TOCTYIIHOI JIiTepaTypH, BU-
KOPHCTaHO JIaHi, OTpUMaHi P ONMUTYBaHHI 3HAYHOT KIJIBKOCTI KOJIET 3 Pi3HUX PETiOHIB Ta YCTaHOB,
a yepe3 HUX — BiJl MUCIMBCTBO3HABIIIB Ta IPUBATHUX IPUPOIOKOPUCTYBAUIB.

Juki Ta cBilicbKki — iHTpOAYIeHTH Ta 3QHYaBLII

Y yacTuHi BUNAJKiB, KOJU BiJJOMO, IO TE€BHA MOMYJISLIsl MPEeICTaBIeHa HAIAJAKaMUA THIIOBUX
JUKUX KPOJIiB, BXKHUTO HA3BY «KPiJIb €BPONECHCHKHIT», B IHIIMX BHIIAJIKAX BXKUTO OUIBII 3arajibHy
Ha3By «IuKui», BapTo mam’sTaTy, 10 MiHJIMBICTh CBIHCHKHX (DOPM € 3HAUHOIO, BKIIOUHO 3 HasIBHi-
CTIO TIOPIJI, SIKi MaJIo BiIMiHHI BiJl BUXiTHOI AUKOi (hOPMU («IUKHUN THID»).

Ocoonueocmi Ouxkozo Kpona. Kpinb UKW € TOMITHO MEHIIIUM 1HIIMX BiIOMHX y Hac 3aiiie-
noAiOHUX, 30KpeMa ¥ cBilchkUX (opM Kkpois. Tak, MeTpudHi 03HaKH Kpoist MeHIIi Ha 29-85 % Bix
sapiis [Mygulin 1938: 217, 225], Tomy it ingexc XaTdiHcoHa (CIiBBiIHOIIEHHS BUMIPY Y OLIBIIOrO
BHJy J0 MeHIoro) ckianae 1,29-1,85, B cepenapomy 1,59, ToOTO 32 KOKHOKO 3 METPUYHHX O3HAK
MEPEeKpUTTsI BapialliiiHuX psiaiB BincyTHe. IIpu aHami3i uepemniB BUIHO, IO Y KPOJIS € BEJIMKA MiX-
TiM’sTHa KicTKa (y 3alIls 3JIMTa 3 MPUJICTIIMMHU KICTKaMH), MOTHIMYHUN OTBIp HU3BKWH (y 3allls BU-
COKHI1), a 3aHBOIIqHEOIHHA BHpi3Ka By3bKa (He Immpina 3a M3) i 3a0KpyriicHa, 3BYKeHa B 33 HIH
yacTuHi (y 3ai1s BABivi mmpina 3a M3, He 3ByKyeThes Hasan) [Brauner 1923: 79].

Mopdomnoridai 0coOIMBOCTI KPOJIiB AOCTATHI JUIS BiAPI3HEHHs X BiJ 3aiflliB HABITh HA AIBHIX
nuctaHnisax. KirodoBi o3HaKHM: KOMOAKTHICTE (irypu (3aifni OinbImi i JOBroB’si3i), BITHOCHO KOPOT-
KOBYXi i KOpOTKOJIami, KiHIli ByX 0e3 BUpa3HUX TeMHUX (Maike YOPHHX) BUIOBKEHHUX ILISIM; BiOpH-
CH KOPOTKi. 3a OJIVKHBOTO OTJIAIY TaKOX BHIIHO, IIIO0 OYi PO3TAIIOBaHI OJIIKYE IO IEHTPY TOJIOBH (Y
3aifllg Maibke 1Mo BEpXHHOMY 00pi3y MpoQisis ToJIOBH 1 JANEeKO BiACYHYTI Hazaj, MPUOIU3HO Ha Y4
JOBXWHU Bifl puHapis mo motwnuii. O4i KposliB HEBENHKi, 3 IIUPOKHUMH TEMHUMH 31HHUILSIMH, IO
3aMOBHIOIOTH BCIO BUANMY YacTHHY OKa (Y 3aiI[iB — BHpPa3Hi TEMHO-KOBTI PaillyKKH).

Ipupoauuii apean mukoi hopmu kpois eBponeticekoro (Oryctolagus cuniculus) oxorutoe I6e-
piiicbKHi MBOCTPIB 3 MpHIIETTUMH YacTHHaMu 3axigHol dactuau Opannii ([Topryramis, Icmanis,
®pantiis) Ta Appuku (Amxup, Mapokko) [Smith & Boyer 2008]. BignosinHo, 6inbiricts €Bpomneii-
CHKUX TOMYJIALINA pO3TIAAAETHCS K PE3yAbTAT THTPOMYKIIT IOTO KPOJIA 3 TOJAIBIION HOTO aKii-
MaTH3aIlI€l0 Y BIAMOBIIHUX paiioHax. [IpoTe iCHYIOTh 1 BKa3iBKH Ha Te, 110 OKPEMI MOCEICHHS TUKUX
KPOJIB MOXYTh OYTH HAIQJAKAMH 3IUYaBUIAX OCOOMH CBIHICHKOTO KPOJIA.
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Tabmuis 1. MeTpuyHi 0cOOMHUBOCTI KPOJIS JUKOTO MOPIBHAHO 3 3alIieM CipuM
Table 1. Metric features of Oryctolagus cuniculus and Lepus europaeus

Bug L, MM Ca, Mm Pl, mm Au, MM CBL, mm

Kpinb muxuit ([M] c. 225)*  370-420 (395)  60-80 (70)  80-105 (93) 60-85(73)  62-74(68)
Kpins auuit ([S] . 67) & 310-450 (388)  60-75(68)  92-105 (97) 60-80 (64)  59-74 (68)

Kpins qukuii ([S] ¢. 67) § 340-450 (400) 65-78 (69) 80-105 (99) 60-80 (70) @+
3aens cipuit ([M] c. 217) 550-630 (590) 90-135 (113) 145-170(158) 110-160 (135) 82-93 (88)
Bignomenus Xaruincona** 1,49 1,61 1,70 1,85 1,29

* [M] — [Myhulin 1938], [S] — [Shevchenko 1986]); ** po3paxoBaHo 3a cepeHIMH 3HAYCHHAMH (B TyXKKaX).

JlocnimpkeHHs KpaHioMOTIUHUX O3HAK JUKUX KPONdiB 3 YKpaiHM MOKa3aHO, 10 BCi KOJEKIiHHI
3pa3KH, 10 MOXOAATH 13 MPUPOAH, MAIOTh OYTH BiHECEHI caMe A0 KpOJisi €BPONEHCHKOro, a He 31u-
yaBinux cBificekux (opm [Shevchenko 1986]. HasBHicTh YiTKHX BiIMIHHOCTEH MK IUKHAMHM 1 31H-
YaBIIMMHK Ta OCTaHHIMH TOPIBHSHO 31 CBilichkuMH (3 orsiay Ha rimore3y O. Bpayrepa mpo 3amya-
BiHHA) MOKE€ CBIJYUTH PO MIBUJIKI €BOIIOIIIHI 3MiHH y KPOJIIB Micid iX BUIIyCKY y mpupony. Lle B
YMOBaXx BIJICYTHOCTI TUCKY CYMIXXHHMX BHIIB, OCKIJIbKH KPiJIb Ma€ BEJIMKY €KOMOPQOJIOTiUuHy JAUCTa-
HITIFO BiJ 3aiiB (Tabiu. 1), 110 CBIYHTH PO BiCYTHICTh KOHKYpeHIii. [llonpasna, b. BonsHchkui,
HaBIIaKH, BiMiuaB, 110 AUKI Kpoi 3-mig Onxecu 3 yacom (micis mybmikanii bpayHepa) siBHO Oinblia-
JI 1 HAONMMKAIKCS 3a po3MipaMHu i mpornopiiisiMu o 3aiuis [Voliansky 1924]. Tompu e, gpakropis,
10 JIMITYIOTh HOTO iCHYBaHHS B YKpaiHi, 0arato: IiIopiyHa aKTHBHICTb, KOJIOHIAIBHICTD 1 IPUB’ -
3aHICTh JIO OCEJHUII POOJISITH HOTr0 Ypas3IHBHM J0 YMOB MOMIPHUX IIUPOT 3 TPUBAIAM CHITOBUM ITOK-
PHBOM Ta BHCOKOIO YBaror 10 HUX 3 00Ky xmkux [Gizenko & Shevchenko 1973].

Inmpoodyxuii ceiiicokux kponis. Onexcanap bpaynep [Brauner 1923: 77-78] sk aBTop mepiio-
ro ONKCY AUKHX KPOJiB 3 Teputopii Ykpainu, 3a3Hauae, mo «Pokis 25 tomy [TobTo 61. 1898 p.] v
MTY4YHI rmocanku modau3y Omecu OyJIo BHUIYIICHO CBIHCHKHX KPONIB Cipo-Oyporo 3adapBiieHHS.
BoHU TyT pO3MHOXHWIIHCS 1 MOIIUPHITUCS 0 y30epexokio HopHOro Mopsi, 0COOJIUBO B JaY4HUX Mic-
nesoctax (Jlamxepon, Benukuii, Cepenniii i Manuii ®onranu, Jlroctnopd Ta iH.). Cnimom BOHH
po3cenmtncs 1 o ypBuilaM Xapkuodencrkoro, KysulbHUIIBKOTO 1 THIITYICHKOTO JTMMaHIB, @ TAKOXK
0 3aJi3HUYHUM 3aXHCHHM MOCaJKaM. 3BiZICH BOHH IEPEHIILTH B JIICKH, MAPKH, CaaKH, 0 3HAXO-
JSITHCSL TOONM3Y X MICIMH, a HUHI OIMPOKO po3cenmucs Mk byrom i JlnicTpom i HaBiTh 3a by-
roM Ha cxij (Bo3HeceHchko-PanmHChKe JTICHAIITBO)». 3 MBOTO CITIIyE, IO JAUKI KPOJi MOXOIATh Bij
MICIIEBUX CBIMCHKHX, TOOTO € 3IMYaBLION (OPMOIO Kpojs cBikickkoro. Ilompu 1ie, MOCTiKeHHS
MopoIIorii KpoJiB 3 TepUTOpii YKpaiHU B MOPIBHAHHI 3 iHIIUMH BiUTAJICHUMH MOMYJISIISIMU ITOKa-
3aJ10, 110 33 BCiMa KpaHIOMETPUYHUMHU O3HAKaMH BOHU € TUTIOBOIO (APiOHOI0) AUKOIO (hOpMOIO, a HE
pe3yIbTaTOM 3IMYaBiHHs CBificbkux kpoiB [Shevchenko 1986, oco6. mosin.].

Ilinau# ¢dakT NMOB’sA3aHUH 13 3aCHYBAaHHSAM 3allOBiTHUKA «AcKaHis-HoBa», skuH, sk 100pe Bi-
JIOMO, Oepe MmoYaToK 3 IUIMHHOI TUISHKH B ypod. «Kpoumi», mo Ha TepuTtopii Bennkoro Yanenbchko-
ro TToxy', HuHi cepen arpoueHo3iB, a KoIIch — npsaMo Ha UymarpkoMy nuisixy, e ®pigpix danbl-
@eitH 3pa3y micls 3aKiHYCHHs YHiBepcuTeTy y 1889 p. 3akiaB CBOIO TepIly 3amoBiIHY IiISHKY.
B omucax tomonimii Ackawnii [Bushakov & Drogobych 1998: 18] skasano: «K Boctoky ot ITurom-
HuKa Haxogutcs ypouue Kpomwn, mm Kponnku. B Hexornma 6e3pmvMsiHHON Oanke pugpuxom Dmy-
apAoBHYEM OBbLIM BBIMYIICHBI JOMalIHUe KpoJauku. OHU XOPOILO TaM MPHKUINCH U BCKOPE COBCEM
omnuasu [Paczoski 1904]». To6To MOBa OHO3HAYHO W€ PO 3MUYABLIMX CBIHCHKHX KPOJIB.

IIpo poscenenns Ha OjemuHi 3a1M4aBiinoi GopMu CBIHCHKOTO KpoJisa ciinoMm 3a Be. ABepiHum
MUINYTh 1 Cy9acHI MECIMBCTBO3HABIN: «y 20-X pokax Ha y306epexoki HopHoro mopst Big OBimionons
1o OuakoBa OyB JOBOJII 4YHMCenbHUM 3nuuaBinuii kponuk» [Volokh 2014, post: Averin 1923]. Te
came Bkasye i C. [Ilaranosa [Shatalova 1972]; 3a i cBimuenmsimu, B OmechbKiit 061, yiCIeHH] moce-
JIEHHs JIMKUX KPOJIMKIB YTBOPMIMCS BHACIIIOK iHTPOAYKIIl Kinbkox map. Ii Touky 3opy npuiitmae
(uutye) i omechkuii kposesHasels B. JIookos [Lobkov 2016: 145].

! Ile nno Ha BepxHiii yacTHHi oxHiel 3 Ganok B Mexax Bemmkoro Yarenbcbkoro [Toxy (I. ITomningyk, 0co6. moBiz.).



130 Igor Zagorodniuk

CBiueHHs PO IHTPOAYKIIIl B IPUPOLY CBIHCHKUX KPOJIB € 1 B 1HININA MUCIMBCHKIN JTiTEpaTypi.
Taxk, € 3ragku mpo Te, mo 1931 p. Bumymieno 2575 ocobun B Kpumy (baxuncapaiicekuii paiioH) Ta
1200 ocobun — na Mukonaismmni (KinGypr) [Kolosov & Lavrov 1968]% B Kpumy kpomi-inTpoy-
LEHTH CKOPO BUMEPITH Bix 300H03iB (ibid., xBopoOy He Bka3aHO). Y MOBOEHHI POKU MOMIOHI BUITYCKH
KPOJIiB IPOJIOBKYBAIIM B Pi3HHUX perioHax, npote 6e3 Oaxxanux pesyapraris [Litus 1986: 129-130] i
BH3HaHO Oe3nepcnekruBHuMHU [KOlosov & Lavrov 1968]. Ipo 3mimnyBaHHs TUKUX i CBIHCHKHX KPO-
JIB JIWB. aJIi B ONHKCI MOCENeHb Ha KOpAoHaX YOpHOMOPCHKOTO 3aIl0BiTHHKA.

Inmpoodykuin oukux Kponie. YacTHA NOCTITHUKIB MPHUCTAE HA TyMKY PO TE, IO IUKI KPO-
JIi — pe3ynbTaT IHTPOAYKIii, HE TIOB’I3aHUN 3 BBEJCHHAM B KYJIbTYPY CBIHCHKUX KpOJiB. [HIIMMH
CIIOBAaMH, ITPUIMAETHCA, IO IUKI KPOJIi € BUXIJHOIO AUKOI0 (POPMOIO, a HE Pe3yIbTaTOM HOBEpHEHHS
CBIliCBKHX (hopM 10 auKOro THIy. Taky Touky 30py BUcIOBMOKTH O. [izenko ta JI. IlleBuenko
[Gizenko & Shevchenko 1973] 3 mocwnanusm Ha b. Kysuerosa [Kuznetsov 1929], sikuii Ha migcrasi
MOB1IOMJIEHb CTapOXMJIIB-MUCIUBIIB CTBEPIXKYE, IO KPOIiB B YKpaiHy 3aBi3 moMimuk ITiHKOBCh-
kuii (MoskuBe Harmucanus — Pienkowski) y 1894 p., 3i [lIBefimapii, mocenuBIny ix mix XepcoHOM y
Bepepunniii 6amii («BepéBounasi»), e 1 chopMyBaliocs oJHE 3 HAHOUTBIIMX B YKpaiHi MOCEICHb
JUKOTO KpOJISl 1 3BIKH NMPOBEAEHO OINBLIICTh EKCIIEPUMEHTIB 3 MEPECceNCHHS KPOJIiB B HOBI MICII.
[Ipo 3aBe3eHHs Kiabkox map kpoiiB B KiHii XIX ct. i3 IlIBednapii mig XepcoH BKa3aHO 1 B iHIIKX
mxepenax [Kolosov & Lavrov 1968], e takox 3a3HadeHo (Takox 6e3 MOCHIaHb 1 AeTaiieit), o mia
Opnecy kpoutiB 3aBe3eHO Ha mo4. XX cT. 3 ABcTpii. IcHye il Tpoxu iHIIa Bepcis, 3 1HIIOT mpali TOro
1929 poxy. 30kpeMa, TpH OMHKCI XePCOHCHKOro mocenenus mocmiauuku [Vaschenok & Shuliatiev
1990] mocuarotscst Ha ®. [Humriarepa [Schillinger 1929], srigmo 3 skum KonoHi0 y BepeBuunmiii
Oai 3aro4aTkoBaHo 1882 p. BUIyCKOM 7 KpoJIiB, ompumanux (sic!) 3 ABCTpii.

Mocun Iadockkuii mucaB mpo AHKOro Kpomst Tak: «Jlukmii kpomuk (Lepus cuniculus auct.). ...
npuBe3eHuid B OfeChbKHil MOBIT 3eMIICBIACHUKOM MajaxoBChbKUM, aKIiMaTH3yBaBCs TaM y MiBJCH-
Hilf YacTHHI i MeIKae Terep K AUKa TBApUHA, IIEPEBAKHO B HOPAX 110 YPBHUIAX HaJ MOPEM Ta JIH-
maHamu. Voro HasusaroTb Tam 3aiinem Mamaxoscbkoro» [Paczoski 1906: 14-15]°. Maerox Mana-
XOBCBKHX 3HaxXoJIuBCs B ¢. BomaHose (= AnTeCTOBe)4 — MiCITi, 3BIIKM HE pa3 OMHCAHO 3HAXIJIKH
kponiB. BonmoninHsa ManaxoBchkux momuproBanucst Ha cc. Buroaa, IMamiiBka («IlamieBoy), Anrec-
ToBe («AnrectoBay) [Argatiuk 2017]. Ipo sikoro 3 MalaxOBChbKMX Ma€ WTH MOBa — HE SICHO. AHa-
713 HapuciB 1po o poauny [Matachowski, 1928]° He naB pe3ynbTaTy Hi MOXO KPOUiB, Hi LIOZ0
TOTO, XTO 3 ManaxoBChbKUX OyB CXMJIBHHUM JIO0 IPHPOJO3HABCTBA 4M momoBaHHs. llle omHy Bepciro
BUCIIOBIIEHO A. Bomoxom mono koinonii 6ins c. Kypicose («IletpiBka»): «3Bipok OyB 3aBe3eHHH
croau 3 ABCTPi 1e y JopeBomoLiiinuii yac nomimukom Kypucom» [Volokh 2014: 160]°.

Pi3Hi Toukn 30py Ha MOXOHKEHHS AUKUX KPOIIB B YKpaiHi y3araibHEHO B Ta0n. 2. O4eBUAHO,
0 MaJia MicIle TIepeKOMOIHAIli B IMyOJiKaIliaX OKPeMHUX IMOAIOHUX (akTiB (KOJH, KyIH, 3BIIKH,
XTO0), 3 SIKHX HE MOYXHa TOYHO 3pOOUTH BHCHOBOK IO MOXOJDKEHHS KOJOHIN. 3 aHaii3y TaOIMIHUX
JAHUX MOKHA TPUITYCTUTH, II0 MEPILNO0 3’ sIBUIACS KOJIOHIS KPOJIB Mif XepcoHOM, B Mexax 1882—
1894 pp., i ii Oyn0 chopMoBaHO 3 HEBEJIUKOI IPYITH KPOJIiB, 3aBeACHUX 3 ABCTpii abo IlIBeimapii. B
Opnecpkuii TOBIT KpodiB 3aBe3nu Ha 10-15 pokiB mizmime, 6mm3pko 1898 p. i, HaifiMoBipHimIe, 3
X epCOHCHKOI KOJIOHi1, POTe, KUMOBIPHO, iX BUILYCKaJIM OAHOYACHO 31 CBIHICEKUMI.

2 Hapasi rie Mano Bizoma ictopisi, ipoTe Toxi Gyi1a nepkaBHa pOrpaMa 3 MOMIHPEHHS KPOJTiBHAIITBA.

% He Mo>Ha BHKITIOYATH, 110 CTapi MECIHBIL, siKi oroBinam Kysuerosy [Kuznetsov 1929] npo 3aBesenns 1o Ilpn-
JOPHOMOP sl KPOJIiB, BCE HAIUTyTaTH, y T.4. Ha3BaBuM ManaxoBcbkoro [liHkoBcbkuM, a Oecbkuii MOBIT XepcoHCh-
koi rybepnii — Xepconom. Ilpo oxecbknx MasaxoBCbKHX BiIoMO 0araTto, a mpo XepCOHCHKUX I[liHKOBCHKHMX —
Hiyoro. MoJxHa MPUITYCTHTH, 1110 HAIIEBHO MOJIbCHKI TX KOPIHHS MOTJIM O3HAYaTH, 10 KPOJIiB 3aBe3u 3 [lompmii.

* Huni (3a Bikinemiero): «AnréctoBe (KOMMIIHI HasBH — BonsHiBka, YibsniBka, Antecta) — ceno B BinsiBcskomy
paitoni Onecpkoi obnacti.» Ha3su moxoasrts Bix nonepenHix BrnacHukiB — . [1. ne-Bonana Ta A. . Anrecri.

5 €mHe, 10 NeTaTbHO OMMCAHO — BOHU BOJIOJALUIH CTPIMKUMH OeperamMu JIMMaHiB, TOOTO THMH YTiIISIMH, SKi CTaIl
TUITIOBUMH MICISIMH OCEJICHHS IUKUX KpodiB y [IpraopHOMOP'T.

® Bes mocunanb Ha meprmomkepeno. B KiHIi HaBeneHoi (pasH CTOITH MOCHIaHHS Ha (OTO Kpous, 3poGiere B. Jl06-
koBHM. LIs rinmoTesa Tak caMo € MPOIYKTHBHOO: 3 aHaIi3y moaeHHUKiB M. Andepaxki [Belik et al. 2013], Bigomo, mio
OJIMH 13 amaTopiB-NpuUpoI03HaBIiB Ha iM’ss Mukona Kypic (1895-1977) GyB cHHOM XepCOHCHKOTO JBOPsHKUHA [BaHa
Kypica, sikuii i Moxke OyTr aBTOpOM IHTpOIYKILii KposiB (icHyBana koJoHis B ¢. Kypicose).
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MicueBicTb l Pik ‘ 3Biaku Hetani Jlxepeno™*
Opecbkuii nosit ~ (? 10 3aBe3eHi «IUKHHA KpUTHK pUBe3eHui 3emieBnacHukom [Paczoski 1906]
1900 p.) HEBIZIOMO ManaxoBCbKUM, MEIIKA€E TEIep K AUKA TBA-
3Biaku (?)  puHa, ... 10 YPBHUIIAX»
Opeca, OKoJI. [18987] CBIHCBKI «y WTy4Hi ocaaku 6inx1 Onecu BUIYIIEHO [Brauner 1923]
(«25 pokiB  micresi (?)  cBIHCBKHX KPOJIiB Cipo-0yporo 3a0apBieHHs.
TOMY») Bonu... nomupuimcs mo y30epexikio...»
Opeca, OKOIL. MOYaTOK 3aBe3eHi nig Opecy KpoJiiB 3aBe3eHO 3 ABCTpii [Kolosov & Lavrov
XX cT. 3 ABctpil 1968]
OpemyHa, okon.  [mo 1918]  3aBeseHmii  «3Bipok OyB 3aBe3eHMI Crou 3 ABCTpil mie [Volokh 2014] (6e3
c. Kypicose (no 3 ABCTpii y JOpeBOIOLIHHUH yac nomimukoM Kypu- TOCHJIaHb Ha iH.)
2016 IletpiBka) com» (= IBanom Kypicom)
XepcoH, OKOIL., 1882 p. 3aBe3eHi KOJIOHIt0 y BepeBumHiii Gani 3amouarkosano  [Schillinger 1929;
ypou. «Bepepun- 3 ABctpil 1882 p. BumyckoM 7 KpoJIiB, OTPUMaHUX 3 ur. 3a: Vaschenok
Ha Oanka ABgcrpii & Shuliatiev 1990]
XepcoH, OKOIL., 1894 p. 3aBe3€Hi 31  KPOJiB 3aBi3 MOMIIIUK [[iHKOBCBHKHIA 31 [Kuznetsov 1929,
ypou. «BepeBuu- IIseitnapii  [IBeiinapii (32 MOBiOMIEHHIMH CTApOKUITIB- 1MT. 3a: [Gizenko &
Ha Oaykay MUCITUBILB) Shevchenko 1973]
XepcoH, OKOJL. KiHeIb 3aBe3eHi 31 3aBe3eHHs KimbKox map kpouis 3i [lseiinapii  [Kolosov & Lavrov
XIX cr. Iseitnapii 1968]

* € rimore3a, 0 HalIaBHIIIO € KoyoHis KpoiiB B ¢. CeBepuniBka (ITotoupske) Bepesichkoro paiiony Onemunn,
ceno 3acHoBane Cesepurom [lororpkum 1787 p., 3a 100 p. 1o Bkazanux gat (I. Hakoneumwuii, 0co6. moBiz.).

Ha ocHoBi BuBueHHs mapasutodaynu, 30kpema i 61o0xu Spilopsyllus cuniculi, ska, Buacue, i
CTaja KIIF0YOBOIO JAHKOK B MOIIUPEHHI MiKCOMATO3y, Mapa3uTOJIOTH POOJIAThH IPUITYIICHHS PO Te,
0 «aKJIIMaTH30BaHi Ha MiBIHI YKpalHU KPOJIMKH HE OTpUMAaIU OJIiX 31 CKiIaay MicieBoi GayHmy, i
«S. cuniculi 6ymu 3aBe3eni y Bepesunny 6anky 3 ABCTpil pa3om 3i 3Bipkamu. [lopainbiiie po3ceneHHs
KPOJIMKIB CYIIPOBOIKYBAJIOCS M IHTPOYKIII€I0 IIUX €KTOMAapa3uTiB B HOBI pallOHU KpaiHu, 30KpeMa i
okomnui binoripeeka B Kpumy.» [Vaschenok & Shuliatiev 1990: 150].

Kpumcbka momyssimisi, SIK 1 Bei iHINI, € OZHO3HAYHO iHTpomykoBaHow. IlouaTtox mokiamm
16 ocobwuH, sikux 3aBe3nu 1961 p. 3 Onemunn [Litus 1986] (mpo mornepenHi HeBaai BUITYCKH CBifi-
CBKUX KpouxiB 1mB. Buine). HactymHoro 1962 p. va Mukonaisuuay (50 oc.) 20 ta Opemuny (20)
nepecesnIn Kpoiis 3 XepcoHmuHuu (ibid.). Hagani Oynu dynciieHHi iHTPOAYKIIT XePCOHCHKUX KPOJIiB
y Kpumy: npotsirom 1961-1972 pp. (11 paszis) nepecencto 617 ocobun B 10 micueBocteii (3a naHu-
mu 3: [Volokh 2012]). Monynsuis va Tepromimt, B gonuui p. Ceper (IOKJIaHilIe Aaii), TAKOX
chopMOBaHa 3 XePCOHCHKUX KPOJIiB («KPOJIiB aBCTPIMCHKOT TTOPOJII).

IIpo cmpobu inTpoayKIii Kpois aukoro Ha XapkiemmHi y 1960—70-x pp. moBigomirsie O. 3ops
[Zorya 2005], mpote 3a3Hadae, 110 BUI He 30epircs (KOOHHMX JeTajei He HaBeICHO). AHaIOTidHi
MOBIJIOMJICHHS € 100 3aKapratTs, Je «Is akiliMaTH3alii» y I’ TH TipchbKUX paiioHax (OIliHKa 3a
TOYKaMH Ha KapTi) Oyio poscerneHo ocobun 3 Oxeckkoi i XepcoHcrKoi obmacteit y 1965-1973 pp.
[Turianyn 1975: 94-95], npoTte »®oaHux GaKTiB MOA0 IXHBOT KITBKOCTI Y IMOJANBIIOI0 BHKUBAHHS
He moBimomiieHo. Tak camo Oynma HU3Ka cnpoO IHTPOAYKYBaTHh el BUJ Ha 3amopixoki y 1960—
1970-x pp., 1 omHa 3 TakuX KoJOHIiH 30eperiacs morenep (H. Jlebenera, 0cob. MOBiA., TOKIamHIIIE
nami). IIpo cnpoOu inTpomyKIii Kposs Ha JIHITPOmeTpoBIIUHI (Ha KapTi MTOKa3aHO TOYKY Ha IPaB.
Oepesi B okoll. ¢. BilickkoBe COJIOHSIHCBKOTO p-HY) y 1965-1966 pp., komu Oyno BBeseHo 35+50
0cOOMH, BKa3ylOTh JHIIIPOBCHKI KOJETH, SIKi BBaXKAIOTh OCHOBHHMM (DaKTOPOM HEYCIHIXy HasBHICThH
BEJMKOI KinbkocTi ucuis [Bulakhov & Pakhomov 2006].

CsiiicoKi Kponi na inbHomy eunaci. Y 6araTbox MiCIIIX MICIIEBi )KUTEI BUPOIIYIOTH (200 mij-
TPUMYIOTh TOIMYJISAMIi) 3AMYaBiIuX a00 HAmBIUKHX KpouiB. [ToXOmKeHHs iX HE 3po3yMmijie, MpoTe
(bakTH Taki Bimomi Ay 6araTthox Micilk. 30KpeMa, poauHa aBropa Ha [lomimii, B okoi. cMT Bamssap-
Ka y nepiog 1o 1943 p. (4K i BCi MICIIeBl MEIIKAHIN) BUPOIIYBAIH KPOJiB y KomaHkax. s mporo
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BUKOITYBaJIM BEIHKY SIMY TJIMOMHONO 710 2—3 M, B IKilf BCTAHOBIIOBAJIM CTapl KOLIENI 3 CIHOM Yy SIKOC-
Ti KyOen 1 KyAM 3allycKaiu KpomdiB. TBapuHM NMpoOMBaIM JOBIi KOCI XOAU Ha MOBEPXHIO 1 XapdyBa-
JIUCS Ha BUIBHOMY «BHUIIACi», Ha TIACOBUINAX, a TOCMOJIApi 3a0Mpad IPUPICT KOJIOHII IPSIMO 3 SIMHU.
Tpamuiis 15 Oyina T1aBHBO 1 orrcana Hamu panime [Zagorodniuk 2006].

[Toni6Hi Bumagku mopimomirsuik kojerd 3 Jlyranmuau. Tyt 30eperiacs MpakTHKa yTpUMaHHS
CBilICbKHX KpOJIIB y KONaHKaxX, IpOTe BUMAKIB (pOpMyBaHHS 3AM4aBIIMX ()OPM LILOTO BUIY HE Bif-
miueno (B. Aptriomenko, oco6. mosia. B: [Zagorodniuk 2006]). TToxiOHI MOBiIOMIICHHS OTPUMAHO 31
Crapobinscrkoro, Hooaitmapcekoro Ta bimokypakuacbkoro (y T. 4. JlozHo-OnekcanapiBka) panio-
HIB, a TaKOX Ha TiBJaeHb Bix JiHis, 31 ¢. ['eopriiBka Jlyryruncekoro paiiony (M. Kopo6uenko, oco0.
nosif.). Takuil croci6 yTpuMaHHS NPaKTUKYIOTh 1 Ha JliHIi B paifoHi BnaAiHHS B Hboro Ockoiy
(H. bpycenrosa, oco0. moiz.). [Ipo BUpoIyBaHHS KPOJIiB B IMaxX Ha MPUPIYKOBUX AUISHKAX y bimii
Hepkei B cepenuni XX cr. moBigomuB O. Capuiibkuii (0c00. OB, ).

AHaJti3 KOJIUIIHbLOI0 MOIIUPEHHSA

TyT MOBa Ipo KOJIOHIT y MICISIX YCHIIIHUX IHTPOAYKILiH, B SKUX c(hopMyBasuCs 1 MEBHUM dac
ICHYBaJIM CTaOUTBbHI JIOKAJIBHI HOMYJIAIIT Kpois AuKoro. O4eBHIHO, JKepena I IHTPOIyKITiH Oyin
pisHAMHU (uB. Tabd. 2); ansd 0araThoX IHTPOAYKIIH Apyroi mosoBWHH XX CT. OOMpad KPONTiB 3
«XEpCOHCHKOI» KOJIOHIT (6anka Bepepunna 6111 Xepcony).

Ooewguna. 3 nocunanasM Ha HeHa3BaHy mpaio O. bpaynepa (oueBmmHO, IO MOBa Hie Mpo
«CinbChKOTOCTIONApChKY 300J0Tito» 1923 p.) omuc momMpeHHs KPOJiB AWKUX B YKpaiHi mojae
O. Murynin [Myhulin 1938], sikuit dhaxruuno nosroproe O. BpayHepa, nmpote 6e3 BKa3iBKH Ha BH-
ITyCK CBIMCHKMX KPOJIIB Ta 3 JeTali3aliero HoBUX nocelieHb: «Kpomuku B OnechK. 001, MOYaal KUTH
SIK TMKi HATIPUKIHII B THOCTUX POKIB MHHYJIOTO CTOJITTS, KOJH IX [Ipomyck mudpu?] mryk 0ymao
BHITYILIEHO Ha BOJIO Oust camoi OgnecH. ... KponukiB TaM HaMHOXHIIOCS CTUIBKH, IO Terep iX MOXk-
Ha OaunTH B crenax Onecbk. 001 Bix Juictpa i no [liBnernoro byry. Bonu xuByTh Ha y30epexiki
Mopsi HaBkono Opmecw, MO KpyTHX cxmimax Xamkidericpkoro, Kysupaunbkoro i Twimrymbcskoro
nuMaHiB. [lani BoHH mommpuirck 1o p. byry B MukomnaiBebk. Ta XepcoHCBK. p-Hax, MuUKoIaiBCbKO1
06.1., B IlepBoMaiicbk., BozHeceHChK. 1 Po3minbHsHCEK. p-Hax, Omechbk. 00y (c. 226).

ABTopu y3arajgbpHeHb mpo 3afirenomionux [Ognev 1940; Sokolov et al. 1994] BBaxaroTh, 110
HaHTIBHIYHINI 3HaXiaKW BUAY B [IpuuopHOMOp’T BioMi 3 miBHOYI OJeUHN, 3 OKOJIUIE p. Konnma,
T106TO Ha 1mmpoTi banru. IliBHiunime, Ha BinnuaumHi, el Bug He BimmiueHo [Matviychuk et al.
2015]. V momansuiomy Oyna 3raaka kojonii Ha Mexi Onemunn i Mukonaimuman: «Oryctolagus
cuniculus. AxmimaTtusyBaBcsi B bepesiBcbkoMy Jici, e BiH jKMBE B HOpax Cepell COCHOBHX Haca-
JDKEHb B apeHHil yacTuHi Jicy» [Pysareva 1960: 389]. Sk Bka3ye AOCIIAHHUII, IIPHPOIHA POCITHH-
HICTh 30eperyiacs TITbKU M0 CXWJIaX, HETPHIATHHUX s 3eMiepoOcTBay. L5 3Haxinka — equHa, 3ra-
nana s Opemunan B ol O. Tisenka it JI. [llepuenko [Gizenko & Shevchenko 1973], Tyt Bug
BimMivany i y 2000-X (IWB. 1aji B KaIacTpl MYHKT «07»).

CrabinbHa oMy SIS AUKOTO KPOJisl IOBTHIA Yac icHyBaJia 1o cXuJjax i 0ankax 3axigHoro oepe-
ra KysuIbHHLBKOrO IMMaHy, y MiBHIYHIH HOro yactuHi, B okoi. c. CeBepHHiBKa', YHCENBHICTIO
611. 100 ocobuH, i 1ai MOCENCHHS KPOJIS MPOCTATANNCS Ha MiBJISHB 10 c. JlaTiBka (kon. «KoToBkay),
MpOTe BHACTINOK emi300Tii 1986—1987 pp. 3nukma (P. Tumodees, 0cob. ToOBi., 32 TOBIIOMICHHIM
BiJl MHCJIMBIIIB Ta TOJOBH MHCIHBCBKOIO ocepeaky Mixnnmanss). Ha chOromHi Il MOMyNsIist He
icaye. [ami mocenenns, mo npoicaysamu micas 2000 p. i npuHaiimai 10 2005-2015 pp., HaBeAEHO
naHi. [Ipo 30epeskeny momyssimiro kpouss (cmoctepeskeHHst 1970-2012 pp.) Ha Geperax Xamxubei-
ChKOro uMaHy, Mix cc. IMamiee ta Anrecrose, nosigomisie B. Jlookor [Lobkov 2016]. Ium moc-
JITHAKOM BiJIMi4€HO, MO «(PAKTOPOM, SKUI BUKIUKAB 3aCEICHHS KPOJSIMU HOBUX TEPUTOPIH, CTAIIO
BHUTOPaHHS TpaBH i yarapHukiB BIiTKy 2007 p. ... 3poctanHs yncenbHOCTI KpoiiB y 2010-2011 pp.
... [eTanocs 3aBmsaku] 36inbIIeHHIO HapoKyBaHocTi» [Lobkov 2016: 148-149].

" Ha nymky 1. Hakoneusoro (0coG. MoBij.), sKHi 3Hae TPo Iie CENO i KOJOHiK Kposie Giis HROTO Bif CBOTO Aina,
«51 TBep0 BrIeBHEHH, 1110 1ie OyIo mepie nocesieHHs By B [IpudopHomop i, mili xix poauscs B CeBepuHiBLi, i HA
X TOPOJ ... )KUJIO Garato KpoJIiB, TOXK iX JIOBUIIH, ajie BUIYCKAIH, 00 ... CUIIBHO APiOHI Oyam».
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Puc. 1. Miciig BHITyCKy Ta cXeMa pO3CelIeHHs JTUKHAX KpoiB y paifoni Twimi-
ryiny (Oneckka 00m1., miBopy4) Ta p. Cepet (TepHOmimis, mpaBopyd). Cxemu
100’ s1310 nipencrasneno I. Hakoneunum ta YO. TIpokimuykom (3a cripusiHHst
O. Bikupuaka; omy6iikoBaHa Bepcii Ipyroi Mamu MOKasye TUIBKH AUISTHKY
Kacnepisui-T'onirpaau [Vikyrchak & Bachynsky 2019]).

Fig. 1. The places of release and dispersal of European rabbits in the Tiligul area (Odesa Oblast, left) and at the Seret
River (Ternopil Oblast, right). Maps courtesy of 1. Nakonechnyi and Y. Prokipchuk (with the assistance of O. Vikyr-
chak; published version of the map shows only the Kasperivtsi-Goligrady section [Vikyrchak & Bachynsky 2019]).

Muxkonaiswyuna. byio xigpka cripo0 IHTPOIYKINT KPOJIsS TUKOTO B 00JIACTI, IOYHHAIOYH 3 TIepe-
cenrerns 50 3BipsaT y 1962 p. 3 Xepconmmmun [Litus 1986]. Ile 100 qukux KpoiiB Oyiio mepeceseHo
y 1974 p. y Bosnecencokuii paiion’, i Bike y 1978-1982 pp. ix mamiaysam 1500-2000 oc., mpote y
1982 p. cranacs emizooTist MikcoMarosy, i ix 3amummnocs jguie 70 oc. [Sokolov 1994]. Bymnu e
HEBEJIHKI CIIpoOH THTPOIYKIIii, TPOTE BCi BOHU OYJIM HEBIAIIMMH, 1 KPiJIb B 00JIaCTi HE MPUKHUBCS, 32
octanHi 20 pokiB >x01HOTrO MoceneHHs He Binomo (B. Kupuuenko, 0cob. mosin.).

Xepconwuna. Jns tepuropii XepCcoOHCHKOI 00JI. BIJOMO HebaraTo MicCIe3HaXOJDKEeHb, TPOTE
BOHH, OYEBUIHO, € (OyJIN) HaliTaBHIIINMH | HAUMIOTYKHIIIMMH (IUB. Tabmd. 2). TakuM € moceneHHs y
Bepepunniii 6anmi mix Xepconom [Gizenko & Shevchenko 1973]: Tyt Ha mowatok 1970-x pokis
obikoBaHo 011. 6,5 THC. 0cOOMH, Yy T. 4. 3,5 THC. Ha YTiIOX, IO OXOPOHSIOTECS. bamka Mae mpoTs-
KHICTh 7 KM, CXOBAaHKH KpOJIB PO3TAaIIOBaHi y YACICHHUX MOPOKHUHAX 1 ITeYepax Ha MiCIli JaBHBOI
BHOIpKM PAaKyIIHSIKA; HABKOIO OAJKH PO3TAIIOBaHI Cagu, ropoau Ta caaubu. TyT Oyio CTBOpeHO
nam’siTKy npupou «Kouomis aukux kpouis» [Boyko & Chornyi 2001]°.

Husky cnpo6 axiiMartusarii Kpoiisi mpoBeieHo B YOpHOMOPCHKOMY 3allOBiJHHKY, IIO OITHUCAaHO
B onsizi 3. Cemroninoi [Selyunina 2014]. 3okpema, «B 1931 p. na KinGypHchKiii koci Oyio BHITy-
uieHo 1,2 tuc. ocodun. [Ipotsrom aBox pokis Bci Bouu 3uukau [Kolosov 1975]. V 1962 p. Ha octpis
OproB ConoHOO03epHOT AUTSIHKH YOPHOMOPCHKOTO 3alOBiAHMKA B IITYYHI HOpU OyJIO BHIIYIIEHO
11 camuiB Ta 11 camuup. Uepes Tpu Micalli AuKi KpoJli 3HUKIH, i 10 iXHS HeBimoma. IIpumycka-
F0Th, 110 MPUYHUHOK 3HUKHEHHs Oymu xwmwxaku.» (c. 75). JlogatkoBo 3’sicoano inme. Y 1957 p. B
IBOMY 3aIOBITHUKY C(OPMYBAIHU JBi HOBI KOJOHIT — Ha KopAoHax «Slropmumbkuii Kym» Ta «Kymna-
HKa» (4 kM onuH Bin ogHoro) (3. Cenronina, oco0. moein.). L{i mocenenns npoicHyBamu 10 1992 p.
017151 KOPAOHIB, i HArAIOM erepiB. OHE MOCENeHHS iCHYBaJIO HABKOJIO CTAPOTo 3aBaJICHOTO ITOT-
peba, npyre — Ha BifBaJi cTaBKa; B 000X BHIagKax OYJIO peryispHE «IOMIITyBaHHSA KPOBi» OlIb-
IIMX CBIHCHKUX KPOJIiB; IUX KPOJIiB (PAKTUYHO TPUMAaJH SIK CBIICHKHX, a TICIsl 3MIHU €repiB KOJOHIT
saukm (3. CemoHina, 0co0. moBixn.). llle omHa BimoMa KOJNOHIS B Ti caMi YacH iCHyBaia B OKOIL
c. 30yp’iBKa, Ha TepUTOPil «30HW» [MeHiTeHIiapHOoTO 3aKany] (ibidem).

Tepnoninna. Micnie3naxomkeHHs kpoiiiB y KacmnepiBcbkoMmy aHmmaTHOMY 3aKa3HHKY, 10 B
nomuHi p. Ceper (auHi y cxmani HIII «/IHICTpOBCHKUI KaHBHOHY), IO Y 3aNiMIMIBFKOMY paioHi,

8 Jlo BosHeceHChKOro paifoHy HaNeKHTh TAKOXK ypounie «PaliHChKa Aauay, UIs SIKOTO TOCETCHHS KPOJTiB BKa3yBa-
i panimie [Brauner 1923]; us naya — e npaBoGepexoxs Byry, Ha cepe/iuHi aBTONUISIXY «Bo3HeceHChK—€naHensy.
® BianoBigHmii HAKC PO 1O TAM’SITKY 3 KPOJISIMHK Y HasBi € y Bikinexii, mpoTe KpostiB TaM HeMac.
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3rajaHo B omuci napasutodaynu kpomis 3 [pumaictpos’st [Kuzmovych & Pyliavsky 1980]. 3a omu-
caMH 3aKa3zHUKa y Bikinenii, «6eperu piuku i BOJOCXOBHIIA BUCOKI, CKEJISACTI 3 BAITHSIKAMU OpHUTiHA-
JTEHUX (OPM BUBITPIOBAHHSY. 3aCEIISUTH CIOIA KPOJIIB 3 XEPCOHCHKOT KOJIOHI1, 1Bivi: y 1964 p. (0e3-
pe3ynbTatHo) Ta 1976 p. Apyruil BUIyCK AaB MOMITHHIA PiCT MOMYJIALIT — SIK Y YACENBbHOCTI (2 THUC.
0c.), Tak i y mpocrtopi (pamiyc poscenenust — o 5 km) [Talposh & Pyliavsky 1998]. 3 pokamu ko-
JIOHisi 3HMKIIA Yepe3 IPUPONHUX BOPOTiB i GpaxoHbepetso [ibid.]. 3a ouminkamu 0. IMpokimayka®™,
pict momyssnii OyB e 6inpmmM — 3a 4 poku 31 150 BceneHUX 0cOOMH BOHA 3pociia 10 5 THC., IPo-
Te 3HMKIA Os1. 1980 poky uepes siKych emifeMito. bpakoHbepCTBO, Ha HOro AyMKy, HE MOIJIM OyTU
MPUYUHOIO ii 3racanHs. OYeBUIHO, III0 MOBA Ma€ WTH PO MIKCOMAaTO3 (IHB. Jali).

3 JcTa CyIpoBOY A0 HaJiclaHOI aBTOPY KapTOCXEMH:

«Y 1976 p. 3animuyvka pationna opeanizayia YTMP ompumana yenmpanizoeano 6auszeko 150 ocobun xkpoas
ascmpiticokoi [ “ascmpaniiicoxoi”’] nopoou. Kponi 6yau eunyweni y 6onvep nobausy oyounky ... YIMP, una
bepesi  Kacnepiscvkozco eodocxoeuwa, migxe cenamu Kacnepisyi ma [oniepaou ... (48°40'45.81" nm,
25°51'29.71" cx). Yepes niemopa poky 36ipKu HOMIMHO 30LIbUUIU C80I0 YUCEAbHICMb | SULULTU 30 MEXCI 60-
avepy. Hacmynni 4 poku kponi po3nogciooscysanucs no cxunax y3006xc aieozo bepeea p. Cepem Hus no me-
yii 0o c. Kacnepisyi, a séepx — 0o c. Binvue 3onome. 3a oanumu obaixy [6n. 1979 p.] ixnsa uucenvricmo nepe-
pocia 3a 5 muc. ocobun. AkmusHe 3000Y8aHHA KPOII8 MiCYe8UM HACENEeHHAM He Cmaio Gaxmopom oenpecii
nonyasayii. 3nuxaa nonynayia uepes 4 poxu, moomo y 1980 p., uepes enioemiro [Hegioomoi] xeopobu.»

Honmaewuna. bynu kinbkapa3oBi iHTpoAyKuii aukoro kposns Ha [lonraBmmai. HaiinaBHimn
Oymu y cepenuni 1970-x, mo ommcano y b. I'omosa [Golov 2010]: «Y 1975 pomi 95 xponukis 6yiu
BHITYIIIEH] Ha CXwJiaX KopiHHOTO Oepera Bopckim B KoGensipkomy paiioHi. OOIiKM B HACTYIIHI pO-
KH TIOKa3aJii, 10 KPOJIMKU TaM PO3MHOXKYIOTHCS 1 PO3IIMPIOIOTH CIIOYATKY 3alHATY HUMU JUISHKY.
Y 1977 poui obaikoano Bxe 230 kponukiB. Ha »ainb, moganbina A0y HBOTO MOCETICHHS MEHI HE
Bimoma» (c. 116). IIpote mani: «340 kponuKiB 1o 06IacTi 00sikoBaHo 1988 poky, 3a HACTYITHI POKH
Bimomocri BimcyrtHi» (ibid.). 3rogom, y cepenuni 1990-x pokiB (ToUHilIEe HE BiTOMO) JIICHUKH BHITY-
CKaJH cepito KpoiiB Ha maropbax B paiioHi c. JlsmiBku, 6ins ycrs Cynu (HopHoOaiBChbkuUl p-H).
IepeBipka moceseHs uepe3 aBa pOKHM He J03BojHIa BHIBHTH KpoiiB (M. KiectoB, 0co6. moBim.).
Bpemuri, Tpets iH(opmaris, HalcBiXila, MOXOIUTh 3 Memia-pecypciB KpemeHuyka (TeiekaHal
«lentpansuuii» Ta foro cropinka y mepexi ®eiicoyk https://shorturl.at/rAJWX), 3 nocunanssm Ha
[TosrtaBchKke oOIacHe YIPaBIiHHS JIICOBOTO Ta MHUCIUBCHKOTO rocronapctsa: «8 kBitHa 2021 p. ... Y
KPEMEHUYIBKHIA JIiC BUITYCTHIM aBCTPATIHCHKUX JAUKHX KpouiB. JIICIBHUKK MarOTh HaJito, IO TBa-
PHHH OCBOSITH TEPUTOPIO 1 3acemsATh yriaas». Ilomyk mepBUHHUX JDKEped uepe3 KONer T03BOJIMB
3’5ICyBaTH, 10 KPOJIB IIPUBE3IH He 3 ABcTpaii, a 3 JIbBIBIIMHY, 3 AKOroch po3mwIigHuKa’ . XKoxHoi
iH(pOpMAIIil Ipo BUNYIIEHUX B YTiIAAX palioHy KPOIiB 3M00yTH Yy MICIIEBUX IPUPOIOKOPUCTYBAUIB
He Brayocs (M. Knectos, 0co6. MOBif., MOMIYK Ha IPOXaHHS aBTOPA).

Kpumcokuii nisocmpie. Builie 3rajaHo Tpo HEBIAy CHpPOOY IHTPOIYKINI CBIHCHKHX KpPOJIiB
(1931 p., 2575 ocobun) B baxuncapaiicekomy paitoni [Kolosov & Lavrov 1968]. Hagani 6ysu nc-
JIEHH1 CIIpoOM IHTPOAYKIIiT AUKHUX KPOJIB 3 XEPCOHCHKOI momyJsimii (3 BepeBunHoi Oanku), BHaCHi-
nok goro y 1966—1970 pp. ixHs gyucenbHicTh B KpuMy cranoBmia 4-5 trc. oc., a 3a 10 pokis (1975—
1979) nocsirma 20-25 tuc. oc. [Volokh 2012]. V mogansmiomy movanacst (asa 3racaHHs HOITYJISIIT
BHACII{IOK BIITy4dCHB (BHJIOB Ha PO3CENCHHS 5,2 TUC. Ta BiACTpia 3,4 THC.), XBOpOoO Ta OpaKOHBEPCT-
Ba, II0 NPU3BENO 10 3HUKHEHHs BHAY y Olmbimocti Micupb iHTpomykmii [Shuliatiev 1987; mur. 3a:
Volokh 2012]. ¥ 1993 p. 8 Kpumy o6mikoBao numie 400 oc., 1996 — 67, a 3 2000 — xoxHoi [Vo-
lokh 2012]. Ha nouatky 1980-x pokiB cTabiibHa KOJOHIsI THKOT0 KpoJjis icHyBaja 1 €BIaTopiero,
Oinst auTsgoro croptuBHOTO Tabopy (B. Tumenko, oco6. mosin.), mpore 1982 p. eBmaropiiicbka
KOJIOHIsI 3aruHysa Bix mikcomarosy [Sokolov et al. 1994]. Onse 3i cTabiIbHUX MOCEIECHD KPOJIS Y-

10 TIpokimayk IOpiit IBaHoBHY 6yB TONOBOIO 3amiMHIEKOT paitorHoi oprauizanii YTMP i Gpas yuacTs y 3axomax 3
inrponykuii. Ils icropist omybnikoBaHa y oquomy 3 mornepentix tomis [Vikyrchak & Bachynsky 2019].

! Moni6rux mponosuwiii 6arato. Hanpukmaz, ofuH i3 KHIBCHKHX PO3ILTiAHKKIB IPOMIOHY€E KYIMHTH FEHETHIHO «UHC-
THX» 1 IETUIeHHX AMKUX KpodiB 1o 1ini 1000 rpH. 3a mapy: «30upajiy 3 Kpymulb Halle cTaJo Mo Bciil YkpaiHi, 3
5 nmpuBaTHUX rocroaapcTB, 2 3aMoBiAHKKIB, Ta caMiliB 3-3a KopaoHy» (13.06.2023, https://shorturl.at/IOSX7).
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cenpHicTIO 300-500 oc. icHyBaso Ha KepueHcbkoMy MiBOCTpoOBi, B MapiiHCbKOMY JIicrocIi, Ha Aifs-
Hii 611. 1000 x 500 M; #oro MoHiTOpHiM Kojeru mpotsroMm 1986-2001 pp., mpote i #oro noHuImmIa
ermi300Tis Ta «HoomIm» 6pakonsepu (I. €BcTad’eB, 0c06. MOBIL.).

IIle oaHy MajgoBiZOMY KOJIOHIIO omucaHo mapasuroioramu [Vaschenok & Shuliatiev 1990], sixi
y 1987 p. 30upanu ekromapasuTiB 3 KpOJIiB B KOJOHIT Ha Oepe3i BojocxoBuia Ha p. bitok-Kapacy,
1o 6inst M. Binoripeek (mpaBa mputoka Canrupa). Ile moceneHHst, 3a I0BiIKOI0O B IIUTOBaHIH mpaii,
BUHHKJIO 1973 p., KoM TYT BUIYCTUTH 25 KpOJIiB, NpuBe3eHHUX 3 BepeBunHoi Oaiku: Kpoui 3acemu-
JU CXWJIM MaJIUX OajIoK, IO CHANaroTh 0 BOJOCXOBHIIA, HOPOCIi YarapHUKaMH i CTEIOBUM Pi3HOT-
paB’siM, Ha BiIpi3Ky OnmM3bKO 8 KM y310BXK Oepera, 1 Ha yac ooctexernHs (TpyaeHb 1987 p.) Tyt ix
Memkano Omm3pko 1000 ocobun. Ilicms 1poro >xomaHoi iH(opMarmii mpo e moceneHHs He OyIio.
HaiiimoBipHilre, BOHO 3HHKIIO, 5K 1 €BIIATOpiliChbKe, HAa ToYaTKy 1980-X pOKiB.

Onucu apeanig. IcHye B1 cIpoOM OKpECIUTU apeai KpoJs Jukoro B Ykpaidi. Ilepmuil onuc
apeairy kpoisi B Ykpaini € B mparii O. I'izenka Ta JI. [lleBuenko [Gizenko & Shevchenko 1973]. As-
TOpaMH BIMIUEHO 8 MICIIE3HAXO/KEHb (TYT KapTa Ha pHUC. 2), PO3TAIIOBAaHUX MaiKe BHKJIIOYHO Y
MPUYOPHOMOPCHKUX pErioHaX, 3 HUX TUIBKH JBa € BEIMKUMH 32 PO3MIpOM IIOMYJISILiN KpOJIs
(XepcoHChKe Ta TapXaHKYTChKe ToceleHHs). [lompu 1e, aBTOpU MpPOBOIATH MEXY apeayly 3HauHO
MIBHIYHIIIE, ITO MBHIYHIN MeXI1 CTEMOBOI IPUPOIHOT 30HH.

CxeMa JaBHIX i CydaCHHX MICII€3HaXOKEeHb Kpouis Ha Teperax konuimasoro CPCP [Sokolov et
al. 1994; Bobrov et al. 2008] noBoui cxemaruuna (puc. 3), mpoTe € AeTaabHi TeKcToBi omucu. Cepen
iHImUX (bakTiB 3BepTae Ha cebe yBary BijjaleHa TOYKa 3HaXiAKH Kpois 1o JloHenbkoMy Kpsiki 3i
CTaTyCOM «CTiiika momyJsish» (diTko Ha kapti B: Bobrov et al. 2008]. 3 nosicuens y texcri [Sokolov
et al. 1994] sicho, o moBa npo IlepeBanbChKuii p-H .HyraHH_II/IHI/Ilz, okouuli ¢. «Maia IBaHiBKay». 3a
B. Cokonosum (ibid.), y me mictiesnaxomkenns 1978 p. 3aBe3nu 200 TuKHX KpOJIiB, MPOTE 3a 8 po-
kiB (1986), BusiBuim TUTbku S xuwinx Hip (20-30 ocoOuH), 1 B mOJaIbIIOMY ISl TOMYJIALIs 3racia.
HamnerHo, MoBa ipo MasoiBaHiBKy, IPOTE MepeKa3iB CTAPOIKUITIB PO KPOJTIB TaM HE BiOMO.
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Puc. 2. Mamna 3 BiJOMHMH MiCIIE3HAXOKSHHAMH KPOJIS JUKOTO B
Vkpaini, HaBeneHa B orsiai 3a 1973 p. [Gizenko & Shevchenko
1973]. Toxa3zaHO MOXXJIMBI MEXi apeay Ta MiCLE3HAXOIKCHHS 3
BHCOKOIO YHCENbHICTIO (3—5 THC. 0OCOOMH) Ta MEHIIOI YHCEIb-
HicTIO (10 1 THC. 0OCOOMH).

Fig. 2. Map with the known places of occurrence of the European
rabbit in Ukraine as presented in the 1973 review [Gizenko &
Shevchenko 1973]. Possible range boundaries (and locations with
high numbers (3-5 thousand individuals) and lower numbers (up
to 1 thousand individuals) are shown.

Puc. 3. Micue3HaxoKeHHST KPOJsl TUKOTO B
Vkpaiui 3a ganumu 3 giteparypu [Sokolov et
al. 1994]: A crifiki momymsinii, A iHTPOAYKIIis
HeBIAJIa, ® PO3CENICHHS MUKUX (opMm, + 3Ha-
X1JIKW 3AMYaBIIMX CBIHCHKHX (popMm.

Fig. 3. Places of occurrence of the European
rabbit in Ukraine according to the literature
[Sokolov et al. 1994]: A stable populations; A
introduction failed; e dispersal of wild forms;
+ findings of feral domesticated forms.

12 ABTOpH Ha3uBalOTh ioro «KoMyHapchKuii», X04a Taka Ha3Ba paioHy OyJIa JIMIIe y Meplili TpHU POKU HOTro iCHyBaH-
Hs1 (1965-1968, a nocmimkenHs Tam nposezneHo y 1978 p. (mocnimkenns B. ['py3nesa).
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Kanactp nenasnix (1960-2000) i cygacnux (3 2000 p.) 3Haxinok

IIpu noOGyn0Bi Many BUKOPUCTAHO TPU TPYNHU JPKEPEN: HAyKOBI MyOmikamii 31 3rajkaMu KpoiB,
KaTaJoru KOJEKI[M MPUPOTHUYNX MY3eiB Ta pe3yJbTaTH OMHUTYBaHHS Koier. Y konekmisx HHIIM
[Shevchenko & Zolotukhina 2005] € 84 3pa3ku kposs, y T. 4. 27 3paskiB aukoi Gpopmu 3 OmeruHu,
5 3 Xepcoumwmny, 49 3 Kpumy Tta 3 ex3. «O. ¢. domesticus» 3 Kuesa.

Jo rpynu «aaBHIX» BiJHECEHO BKa3iBKM Ha 3Haxiaku Buay Ao 2000 p., dakTudHO 3a mepiof
1960 mo 1990 p. [o rpymu «cydacHuX» BKIIFOYeHO 3Haxiaku miciast 2000 p., mpoTe Ba)IIUBO 3a3Ha-
YHUTH, 1[0 YaCTHHA IX BXKE CTaNa MICIIMU KOIUWHBO20 TIONIMPEHHS KPOJIsi OUKOTO, ¢ Hapasi BiH
3HHK. [0 KamacTpy BKJIFOUEHO TUTBKH JIaHi, SIKI CTOCYIOThCS (DOpMyBaHHS CTIHHUX TOIMYJSIIHN, SIKi
JEMOHCTPYBaJIM 3HAYHUN PICT YUCENLHOCTI Ta iICHYBaJH 3HAYHUHN Yac, MPUHAHMHI KiJIbKa MOKOIIHb.
Hespani iHTpoAyKIil TyT HE HaBeJEHO (IIpOTe IX YaCTKOBO 3raflaHO B MEpILill YaCTHHI).

Jlo neperniky 3HaxiJIok (B HOro KiHIIi) JOAAHO KiJbKa MiCLIE3HAXOMXKEHb y BigaaneHux Big [Ipu-
YOPHOMOp’sI perioHax, Ae Oyau cmpoOu iHTpOAYKLii Kpois, mpoTe nmomynauii 3racnu. Taki gaHi
BKIIFOYEHO 10 orsimoBoi kaptu (puc. 4). CyuacHi 3uaximku (micist 2000 p.) mo3HaYEHO OKPEMUMHM
3Haukamu (KolaMu Ha puc. 5), Ui Bipi3HEHHS Bl JaBHIMIMX 3HAXIMOK (MO3HAYEH] KBaIpaTaMu O),
11X MOJJaHO 3 HOMEPAaMH BiJMIOBITHO JI0 OMHUCIB Y KaJacTpi.

Ooecvka o6a. (15 micuesnaxooicens)

JaBHi Bka3iBku. Tpu rpynu noceneHs, ONMCaHi 1aHI OKPEeMO:

Xamxubelichka cepiss moceneHb: 01-3) XamkuOeHCbKUN JTHUMaH, TPH MiCIE3HAXOIKEHHS
(18 ex3. 8 HHIIM, 1970-1977 pp., leg. JI. IlleBuenko), y T.4.: 01) «Xonoaxa Gankay [= c. XomoaHa
6aska, binsiscwkuii p-H] (10 ex3., 07.1970, 07-08.1975, 07-08.1977), 02) «/losra 6anka» [= 2-3 km
Bixg Xomoxauoi 6anku: JI. llleBuenko, oco6. mosia.] (5 ex3., 07.1977), 03) «banka I'mubokwuii sip»
[«xinpka kM Big momepenHix Micipy: JI. [lleBuenko, ocob. moix.] (3 eks., 08.1975, 05.1976).

KysabHHIbKA Cepisi MiCIe3HAaX0KEHb : 04) saxigamii Geper miBHiuHOI yacTian KysumbHu-
Ka, Ha TmiBAeHb BiJ c. CeBepuHiBKa; KoyOHisg 3 011. 100 ocobuH xwuna y 6ammi mo 1986—-1987 pp., ane
MICIIS eImi300Tii OPaKOHBEPCTBO Ta XIDKAKW 3HUIIIN iX octatouHo (P. Tumodees, ocob. moBim.);
05) cepenus yactuHa KysibHUIBKOTO JTUMaHy, OKOIL. C. LiutiHKa, BCe Te came, 11O i B MONEPEAHBOMY
nyHkTi (P. Tumodees, 0co6. noBia.); 06) 3axiguuii 6eper KysipHuKa Ha miBaeHb J10 ¢. JlatiBka (Ko
«KoToBkay), 0ankwu, mo crnagarTh 10 JIUMaHy, BHACTIIOK emizooTii 1986—1987 pp. moceneHHs 3HU-
kiu (P. Tumodeer, 0co0. TIOBI. 3 TOCHITAHHSIM Ha MHUCJIHBIIIB).

Puc. 4. 3aranbHui OIS TOMMPEHHS
KOJIOHIH Kpouisi eBponelicekoro (Ory-
ctolagus cuniculus) B Vkpaini y
npyriii momosuHi XX cr. (O0) 1 Ha
moyatky XXI cr. (e). [deramizarmis
3HaXiJoOK — Ha puc. 5. 3eneHi -
Hii — MeXi IPUPOTHHUX 30H.

Fig. 3. A general overview of the
distribution of European rabbit
(Oryctolagus cuniculus) colonies in
Ukraine in the second half of the 20th
century (O0) and in the early 21st
century (e). Details are shown in Fig.
4. Green lines denote the boundaries
of natural zones.

3 Bei Tpu Toukn y3mosx Kysmsruka (CeBepuuiska, nminka Ta JlatiBka) posTamoBani Ha ofHiit imii i € mume mpu-
B’s13KaMH, a KOJIOHIH KpoJIs Ha LIbOMY BiATHHKY OyJ10 3HauHO Oiiblue. Bei moceneHHs 3HUKIM IPUOINU3HO OHOYACHO,
y 1986-1987 p.; sik 3a3Ha4alOTh MiCLIEBi KOJIETH, «BCIM MHCIIHBIISIM B TOW 4ac MPOHOHYBAIN 3pOOUTH IETUICHHS BiJ
tymsipemii» (P. Tumodees, 0cob. mosiz.).



The European rabbit (Oryctolagus cuniculus) in Ukraine: 140 years from introduction to decline 137

Puc. 5. MicuesnaxokernHs kpous eponeiicekoro (Oryctolagus cuniculus) y IlieniuHo-3axinHoMy IIpuuopHOMOpP’
ta Kpumy y npyriii nonosusi XX cr. (0) Ta Ha noyarky XXI ct. (0). HoMepu BinoBinaroTh HABEJCHUM y TEKCT.

Fig. 5. Record localities of the European rabbit (Oryctolagus cuniculus) in the North-western Black Sea and Crimea
in the second half of the 20 century (0) and early 21st century (o). The numbers correspond to those given in the text.

Tunirynschbka cepisi mocesneHb: 07) BepesiBchkuii p-H, bepe3iBchKuii Jic, akiMaTH30BaHHUH,
MOCEJIEHHS cepel COCHOBHMX HacapkeHb [Pysareva 1960: 389]; 08) Tuiirynschkuii TMMaH, 3ax. Oe-
per, BepxiB’s, Oiinst c. BoBkoBe (kon. TaniBka), MH.-3X. OKOJ., MUCIIMBChKE rocroaapcTso, 1996—
1997 pp., xpoai Memkanu 1o sipax A0 camoro Oepera nmumany (/. AxpameHko, 0co0. MOBif.);
08a) mix cc. Jlonceka banka i BoBkose (TaHiBKa), «4arapHUKOBUI APYKHHUH 0I0TOM 3 YaCTHUMHU [i-
JTHKAMH BAITHIKOBHX BiJICIIOHEHBY, JAaBHIMII BiJ MOTIEPEIHIX 3TaJKH, TYT KPOJiB 3100yBamm 1992 p.
(I. Hakoneunwuii, oco6. noia.); 08b) Boskose (TaniBka), ma.-CX. OKOJL., 3 OOKy JUMaHy, OISl XyT.
ComoBiioBe, kpoii Oymu B onHiii Oami, B ii Bepmmai g0 1996 p. (I. Hakonewunwmii, 0co6. mo-
BizL.); 09) Jlumancekuit p-u: 09a) okoiu. c. Kypicose (= «IlerpiBka» y 1937-2016): B excro3uiiii
3MOY € cepist onyaan IUKHX KpodiB, 3100yTux B «IletpiBii» y cepenuni 1960-x pp. (puc. 6), 3ara-
JIOM JUTS PO3CEJICHHS Y 1HII Micus TyT 3j10BjeHo a0 1000 oc.; konoHist Menikana B «[leTpoBCbKOMY
Jici» (y3miccsi Ta rajsBuHH), 3HUKIA B 1980-X pp. BHACHiIOK emi300Tii mikcomaro3y (B. JIoOkos,
0c00. noBiz.;); 09b) Jlumancekuit [«KomintepHiBebkuii»] p-H, «c. [Tokposkay [[lerpieka?], [lerpis-
cokmit mic™ (9 exs. B ko, HHIIM, 02.1975, leg. JI. IlleBuerKo).

Cyuacni BkasiBkm (Tpu komoHii icmyiors goremep)'® 010) IamiBcokmit p-H, Ois
c. 3HaM’sTHKa, BiJOMOTO CEePEI MIiCIIEBUX K <<KaTap)KI/IH€>>16; HaKO1IbIIA 3 TPHOX BiIOMUX Ha CHOTO-

4 Cena 3 Hasoro «IlokpoBka» B JImMaHChKOMY paiioni Onemunn He icuye. HameBHo, MoBa Mae iftu mpo IleTpiscs-
KHii 3arajibHO300JI0TYHHHN 3aKa3HHK, cTBOpeHuit 1974 p. 6ins c. Kypicose. Binomo, 1o meii «3aka3HUK CTBOPEHO IS
OXOPOHH CTEMOBOT0 ypOUHIla, Miclsd akiiMaTu3auii ¢as3aHis, ouxux kponis...» (Bikinenis).

15 HasericTs Takux KOMOHIH € 3araJikoro; st myHKTiB Ne 10—12 Bimomo, o B i Micus KpoJiB Mmiacersin (1 HeoTHO-
Pa3oBo), IPOTE HiJie HEe BKAa3aHO, 3BiJKH, 1 PO >KOJHE 3 ITOCENICHb HE HAIMCAHO SIK PO JOHOpHE. Sk mpukiaz, y 3BiTi
mpo ctaH noBkiut y 2007 p. MoBa mpo mepeceneHHs 41 kpous, 6e3 BKazaHHS, «3BLAKI» 1 «Kyaum». MoXHa MpHIyc-
TUTH, IO JPKEPEJIOM € sKach ITy4YHa momyssinis. B Hapuci mpo B. JloOkoBa Bka3zaHO, IO BiH yIpPOJOBXK 0araTbox
POKiB PO3BOJIUTH KPOJIiB 3 METOKO BUMYCKY B mpupoxy [Oleinik & Suvorov 2022] (puc. 7).

16 3a Bikinesicio, «3HaM’sHKa» Majia Killbka Ha3B-IIONIEPEAHUKIB, 30kpema: 10 1930 — Karapxuue, y 1930-1961 —
Cranine, B 1961-2016 pp. — UepBoHO3HaM sTHKa.
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JTHI KOJIOHIH; 3a octaHHi 20 pokiB ctoau mincesieHo > 100 oc. mukoro KpoJist (OCTaHHI MiICceNneHHS —
«5-6 pokiB ToMy», To6TO O1. 2010-2012 p.), Ha 2017 p. Komouis HapaxoBye monan 100 oc.;
011) PozpineHstHCBKHI p-H, c. [leTpo-€BokiiBka, Giuspko 2012 p. 6ymo miaceneno 6. 20-30 oc.,
Ha 2017 p. KONOHIsS BKpaif HEBENMKa, JeTalli MO0 YHCENBHOCTI He Bimomi. 012) BinsiBcekuii p-H,
Oins c. [TamiiBka (mo-micrieBomy — [lamieBe), 6eper Xamkuoerickoro mumany ([TamiiBcbka 3aToka),
BiTHOCHUTBCA N0 BuromsHcpkoi cimppaan (Buroma Hamexama g0 BONONIHE MalaxOBCHKHX), Ha
2017 p. xoJOHIs HapaxoBy€ NeKiibKa IecATKIB Kpoiis; 013) BingiBcekuii paiioH, c. AnrecTose,
npaB. Oeper XamkuOeHCHKOTO JTMMaHy, JIICOBUA MAacWB, TalIBUHH B JIiCi 1 Ha Horo y3mccsx, O.
2000-2010 pp. (O. l'aiipam, 3a mosixn. JI. Hazapenka, 10.09.17; npo 1o >k KOJIOHIIO HEOJHOPa30BO
TOBOPWIIM W iHINI OJIeChKi Koyern 3 ymcia ydacHuKiB 24 Tepiomkonu); 014) BepesiBchkuii p-H,
c. Kypicore (mo 2016 sk «IletpiBka), okos. THITYIbCHKOTO JIUMaHy, JICOBHI MaCHB, TAISIBUHH B
Jici 1 Ha #oro y3micesx, 6i1. 2000-2010 pp. (O. Taiigamn, 3a nosia. mictieBux); 015) cxignuit 6Geper
KysnpHuipkoro umany, Mixk c¢. KpacHocinka i Ky6anka; 61. 2005 p., HOpU COB y CXWJIi 3 YUCIICH-
HUMH KICTKOBUMH PELITKAMHM XKXEPTB, 30KpeMa i KpoJiB (IeKiNbKa YeperiB nepeiaHo aBTopy); Haii-
MOBIpHillle, Terep TaM kpoiiB Hemae (M. CuHHIL, 0c00. TOBIA.).

Puc. 6. Kpinb eBponeiicekuii (Oryctolagus cuniculus) B excriosuuii 3oosoriuHoro Mysero OJecbKOro yHiBEpCUTETY:
JMBOPYY — «AMKHI» OKpac, MpaBopyd — rpymna 3 pi3sHUMH BapiaHTamu 3a0apBieHHs. 3pa3ku 3100yTo B 1960-x
pokax B okoi. c. Kypicose («IlerpiBka») JIumancekoro p-Hy; konekropu 0. Bysnos Ta 1. I'ypcbkuii, Takcuaepmict
C. Muxaiinos (B. JIo6koB, 0c06. nosia.). ®oto O. [IsarioBoi. [ToniMopdizM Moxke CBITYNTH HA KOPUCTH IPHITYIICH-
Hs, o Ha OJemyHi oMo «IUKUX KPOJIiB» c(hOPMOBAHO 31 CBIHCHKHX KPOJIIB.

Fig. 6. The European rabbit (Oryctolagus cuniculus) in the exhibition of the Zoological Museum of Odesa Universi-
ty: on the left—a ‘wild’ type of colouration, on the right—a group with various types of colouration. The specimens
were obtained in the 1960s in near the village of Kurisove (= Petrivka) in Liman Raion; collectors Y. Buianov and
1. Gursky, taxidermist S. Mykhailov (V. Lobkov, pers. comm.). Photo by O. Diatlova. Polymorphism may support the
assumption that the free population of ‘wild rabbits’ in the Odesa region emerged from domestic rabbits.

Puc. 7. TIpakTHKH pO3BEICHHS KPOJIB AJIs BHIYCKY B MpHpoay: «Boo-
muamup OnexciifoBud JIOOKOB BHITycKae ITUKHX KPOJHMKIB Y MHCIHBCHKI
yrigast. 2014 p.» [3a: Oleinik & Suvorov 2022], 3 no3sony 0. OuniitHuka.
3a IMTOBaHUM JDKEPENIOM: «SIK TOCBIIUEHHUH TOJIBOBUK i 3aTATUH MUCIH-
Bellb, Bosomumup OmnekciiioBuu JIOOKOB ... Ge3mocepeHbo 3aiimMaBcs i
3aifiMa€ThCAd NMUTAHHAMH 30aradeHHs MiCLEBOI MMCIMBCBKOI (ayHH, B
T. 4. IUIAXOM PO3BEACHHS Ta IHTPOIYKIIT TUKUX KPOJIHKIBY.

Fig. 7. Rabbit breeding practices for release into the wild: “‘Volodymyr
Lobkov releases European rabbits into hunting grounds. 2014’; after:
[Oleinik & Suvorov 2022], with permission from Y. Oleinik. According
to the cited source: ‘As an experienced field scientist and an avid hunter,
Volodymyr Oleksiiovych Lobkov ... has been directly involved in the
enrichment of the local game fauna, including through the breeding and
introduction of European rabbits’.
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Mukxonaiscoka oon. (1 micye3naxooscents)

JlaBHi Bka3iBkn. m1) BosHeceHchKuii p-H, Bo3HeceHChKe MUCTHBChKE rocrmogapeTo’’, y 1974 p.
ctoau 3 Xepconmuuu mepeceiero 100 aukux kpomis [Archipchuk & Gruzdev 1986], i y 1978-1982
pp- ix 6ymo 1500-2000 oc., mpote y 1982 p. micisa emizootii MikcomaTo3y ix 3ammmminocs 70 oc.
[Sokolov 1994]. V nomanburomy oaaux 3ramok (B. Kupuuenko, 0co6. mosi.).

CyuacHi Bka3iBku. He Bimomi.

Xepconcvka 0on. (4 micye3naxooricenns)

Hdasui Bra3iBku. k1) «okon. m. HoBa KaxoBka, ['pumrHCEKe MHUCITHBCBKE TOCI-BO» [«Oist pyiH
camubu O. danpi-deiina Ha BUcOKoMY paBoMmy Oepesi [uinpax: JI. llleBuenko, ocob. nosif., T0oO-
TO B 0KoJ. ¢. HoBoonekcanapiska, HOBOBOPOHIIOBCHKOTO paﬁOHy]ls, xoi. HHIIM, 1 ex3., 03.1974,
leg. JI. llleBuenko); K2) oxon. Xepcona, BepeBuuna Oanka [«BepeBounas 6am<a»]19, xos. HHIIM,
1 ex3., 02.1962, leg. MummHcbkuit; 3 ex3., 05.1970, 09.1974, leg. JI. llleBuenko); k3) HopHomop-
CBKHH 3aIOBITHHK, KOpIOHU «Sropiunpkuii kyT» Ta «KymaHkay, moceleHHs mpoicHyBamd 3 1957
10 1992 p. mpsimo Ginst kopaoHiB, mia Harmsaom erepiB (3. CemtoniHa, oco0. nosia.); k4) oxomn.
c. [Crapa] 30yp’iBka, ['onmonpucranchkuii paiioH, CTaOUTbHI KOJIOHII KpOJIST Ha TEPUTOPIi «30HM»
(TononpucTaHchka BHIpaBHA KOJIOHISE Ne 7), mpoicHyBajM AOBLIE, HiX Ha SropiMIbKOMYy KyTYy,
npoTe 3HUKIH gaBHO, 10 2000 p. (3. CenroHiHa, 0C00. TIOBIT.).

CyuacHi BkasiBku. He Bigomi (B. Kupnuenko, oco0. nosin.).

3anopizvka 00n. (2 micye3naxoorcenHs)

HaBHi 3naxigku: z1) 3amopispka 061, 3anopi3bkuil paiioH (MpaBoOEpeKHA YACTHHA), BCEICHHS
B MUCIIHBCBKE TocrmomapcTBo y mepion 1960-1970-x pp., mocenenns 3uukio (H. Jlebenera, 0coo.
MOBIJI., HA OCHOBI MOBIJIOMIICHB TPAIiBHHUKIB 3amopi3pKoi paitoHHo1 opranizamii Y TMP).

CyvacHi Bka3iBku. z2) 3anopispka 001., cMT MuxaiiniBka (niBodepexoks Juinpa), yriaas Mu-
xainiBcbKoi paiioHHOT opranizauii YTMP (3a 2Tn-MHUCIHUBCTBO, 3 MiATBEPAKEHHSIM MUCIUBCTBO3HA-
BueM), mpotarom 2011-2015 pp. — 104—-144 ocobunu 1m0poKy (AaHi 2TII OKA3yIOTh JIMIIE el me-
pion, micas 1960-1970-x pp.), cuiBpobitHukn YTMP BBaXkaroTh, mo «Kpoii Oynu 3aBxam»; odi-
niitHo1 iHdopMarii mpo Te, sk BoHH 3’ sBWIHCS, He 3HaiineHo (H. Jlebenera, 0co0. moBia.).

AP Kpum (8 micyesnaxoosicens)

JaBHi BKa3iBKu. Hmkue ONHMCaHO SIK YOTHPH BiJJaJeH] i i30Jb0BaHi OJHA BijJ OJHOI TPYIH IO-
CelleHb — TapXaHKYTChKa, €BIATOpiiichKa, OUIOripchko- (eoociiichka, KepYeHChKa.
TapxaHKkyTCchKa rpyma moceneHb: €1a) miBoctpi Tapxankyt, mix cc. OneniBka i HopHOMOD-
cbke, YopHOMOpPCHKUIt p-H, MoceneHHs: ¢(hOPMOBAHO IUIIXOM IHTPOAYKIIi TMKHUX KPOJIB 3 XepCoH-
muHA (?) y NOBO€EHHUIT yac; Ha yac obcrexkeHHs 6. 1000 oc., B rimbokii 6aiii; npoicHyBana Jo
6s1. 1980 p., BCi 3aruHynu miciis 0araTOCHIXKHOI BECHHM, JSSKUil yac 30epiraiacsi HeBEJIMKa «OidHay
KoutoHist 10 50 oc., mpote i Bona ckopo 3racna (JI. [lleBuenko, 0co6. mosiz.). [Ipo crabinpHy KOJIO-
Hifo B YopHOMOpchkoMy p-Hi moBimomisie A. dymunskuii [Dulitsky 2001]; clb) YopHomMopchkuit
p-H, 3a11. ypou. «Benukuii sip» (mo 1948 p. sk «Benuknit Kocrenby», abo «Benukuii Kacrensy; B 6a3i
nannx HHIIM sik «banka Bonbinoit Kocreny), 25 ex3. 8 HHIIM (07.1973, 04.1974, 07.1974,
08.1974, 11.1974, 07.1975, 07.1975, 08.1976, 08.1977, leg. JI. 1lleBueHKo).

7 Ogic uporo rocrmomapcTea — B . BysbKke, 10 HOro ck1agy BXOAATH YOTHPH JTiCHHITBA: ApOy3HHChKe, Bo3HeceH-
ceke, [Ipubyseke, [llepbaniBcrke (BeO-caiT 11 «Bosnecencoke JII'y). [IpuitMaemo, 1o 1e crocyetsest yp. «Pauns-
ChbKa Jlauay, Jie TIOCEJICHHS KPOJIiB BXKe CTBOPIOBAIM Ha movatky 1920-x pp. [Brauner 1923]. T1oB’s3aHHs 3HaXiI0K y
BoszneceHcEKOMY paiioHi 3 PanmHCHKO0 Aadero miATpUMYIOTH i Mictesi kojern (1. Hakonewnuii, 0co0. mosin.).

'8 Mopyu 3 muM HaceneHnM MyHKTOM € ¢. I pHTOpiBKa, i MECIHBCHKE TOCIIOAAPCTBO MOLIIO MaTH Ha3BY «[PHropiBCh-
Ke», a He «[ pummHCchKe» (ToOTO, MOXKITHBO, 1110 1ie laps. calami?).

'° Hasea yrounena 3a apxiBanmu mkepenamu [Pyvovar et al. 2010]. Icroprdni mkepena BKa3yroTh, mo «Beime i
HIKe ropoaa mo J{Henpy pacmonaraiuch cagsl. OcoOSHHO MHOTO MX OBUIO BbILIEe Topoja 1o Gainke BepeBouHoi.»
(«XepcoH B 19 Beke», Xepconcbkuit Bicuuk. 23.10.2008). e xonumns p. BepeBunna. Bona Oyia cyaHoxinHoro 10
nepioly po3poOKH KaMEeHOJIOMEHb IIPHHAMMHI Ha AinsHLi Oinst ¢. CrenaHiBKa.
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€Bmartopilickka rpyma HOCEJEHb: €2) M. €BIaTOpisi, OKOJ., MAropou OISl AUTAIOTO CHIOPTUB-
HOTO Tabopy, KOJOHIS 3 KiJIbKOX AECATKIB ocoOmH, 01. 1982—-1983 p. (B. Tumienko, oco0. mogiu.);
¢3) okoi. €BmaTopii, KOJOHISA B 3aKHHYTOMY Kap €pi B okoi. c. KameHomoMHs, npuHaiiMHi y 1982—
1983 pp. (I. €BcTad’eB, 0cob. noBix.); c4) €Bnaropis, €BHaTOpifichke MUCIUBCHKE TOCIOIAPCTBO,
13 ex3. 8 HHIIM, 07.1975, 08.1976, 08.1977, leg. JI. llleBuenko; KoJoHis mix €BmaTopieto (He sSCHO,
sKa 3 HUX, IMOBIpHO, CyMapHO Bci) 3aruHyna 1982 p. Big Mikcomarosy [Sokolov et al. 1994].

Bimoripcrka Ta ¢deonocilickka Tpynu moceleHb: ¢5) okon M. binmoripcek, Oeper Bacx Ha
p. birok-Kapacy, cxunmm 6anokx Ha mpoMixKKy 071. 8 kM; KoJoHis copmoBana 1973 p. 3 25 ocobuH (3
Bepesunnoi 6anku), y rpyaHi 1987 p. 6ymo 6. 1000 oc. [Vaschenok & Shuliatiev 1990]; xomnonis
3racia, O4eBHIHO, OJHOYACHO 3 CYMIKHHUMHE €BIIATOPIHCHKIMH MOCeIeHHAME. ¢6) Deomocis, oKoIL.,
3 ex3. B HHIIM, 08.1977, leg. JI. IlleBuenko.

Kepuencpka rpyma moceneHb: c¢7) JleHiHChkuil p-H, c. Map'iBka, Map’iBCbke JiCHHUIITBO:
Map’iBcpKe IICHHLTBO, PO3PIMKCHUN IITYYHHWN JIICOBHHA MAacHB, IOCEIEHHS HAa IUIONI ONHM3BKO
1,0 x 0,5 kM, gncensHicTiO 0611. 300-500 OC., icHYBano (cnocTepiraii) npuHaiMHI y mepiox 3 1986
1o 2001 p., Bumepau BHacainok 300H03Y (I. €BcTad’eB, 0cod. moBix.); ¢8) KepueHncrkuii p-H, «muc-
JMBCHKeE roct-Bo BucokiBekka [lauay [ypod. «BucokiBcbka naya» — gacTuHa Map iBCBKOTO JIiCHH-
1TBa, AuB. Buile], 8 exk3. B HHIIM, 12.1974, 02.1976, 08.1977, leg. JI. 1lleBucHKo.

CyuacHi Bka3ziBku. He Bimomi (I. €Bcrad’eB, 0cob. moBizn.).

Inwii pezionu, npasoodepescrnca (3 MiCUe3Haxo00 HceHH)

HaBHi 3Haxigku: dl) TepHOmimbChKa O0II., 3aminuIbKiA p-H, noiuHa p. CepeT, okoi. ¢. Kacme-
piBui, KacnepiBcbkuii 3aka3HuK, ycmimHa iHTpoaykuis y 1976 p., pict nomymsiuii o 2—5 Tuc. oc.,
[Kuzmovich & Pyliavsky 1980; Vikyrchak & Bachynsky 2019] (omuc konoHil muB. BHIIE);
d2) Kuiscrka 00:1., bina Ilepksa, okonuii [Sokolov ef al.. 1994, 3 mocunanasM Ha kosekiii 3SMMY
ta I3AH 1933 Ta 1951 pp.*); B HHIIM € 18a 3pasku (uepern) 3 BII 3 etuxerkoro «bina Lepksa, ex-
criep. 6a3a [u-Ty 300morii, 7.02.1951» (komekTop — ?, HaneBHo B. AGenennes”'; 3pasky mo3HaueHO
SIK CBIACHKUH Kpisib: «O. cuniculus domesticus») [Shevchenko 2007].

CyuacHi Bka3iBku. He Bigomi, npoTe € AaHi Npo HamiBBUIbHE YTPUMaHHsI, 30KkpeMa B Mixrip’i:
d3) KuiBcwka 0611., Bumropoacekuii p-H, okou. c. Hogi IlerpiBii, mapk Mexurip’s, XM napky B
6ix Kuiscekoro Bacx. (C. I'purop’es, 0co6. mosin., GoTo Ha puc. 8).

Puc. 8. Kpine eBponeiicekuit (Oryctolagus cuniculus) B 3amOBiTHUX
yrignax Mexurip’s: TyT Kpodi, sIK i 1HIIi BHIW TBapHH, YTPUMAIOTh y
HamiBBUTBHHX yMoBax (y 1935-2002 pp. sk [epkxaBHa pe3umeHwis, y
2002-2014 pp. six mpuBatHa pesuaeHis B. SxnykoBuua). [ToxomkeHHs
1i€i JOKaNbHOT MOMyJIsilii HEeOJAHO3HAYHE; B JOKYMEHTaX BKa3aHO, LIO
kpouti 3 Acrpanii (C. I'purop’es, oco6. nosiz.). @oto C. I'purop’esa.

Fig. 8. The European rabbit (Oryctolagus cuniculus) in the protected
lands of Mezhyhiria (in 19352002 as State Residence, in 2002-2014 as
the private residence of Viktor Yanukovych): here rabbits, like other
animal species, are kept in semi-free conditions. The origin of this local
population is unclear; documents indicate that the rabbits are from Aus-
tralia (S. Hryhoriev, pers. comm.). Photo by S. Hryhoriev.

20 OueBmHO, 110 Le TIOCHIAHHS CTOCYeThCs K KuiBmmm, Tak i [lomraBuruau (1uB. HacT. myHkr). Cyasan 3 mopsi-
Ky HaBeZIeHHS Miclb 1 nat, y bimiit Llepksi marepian 3100yTo 1951 p., i BiH 30epiraetecst B HHIIM, no3asik marepian
3 [TonraBmman — y 1933 p. i 36epiraersest B SMMY.

2! QueBnmHO MOBa Mae HTH IPO CTAL[iOHAp B AeHApomapky «Omekcanapis» (3 1946 p.), Ae € MiNSHKA 3 FPAHITHIMH
BI/ICIIOHEHHSIMH Ha CXUJIi, 110 CXOAMTH A0 p. Pock; Hapasi Tam aie cranionap Iuctutyty riapobionorii HAHY.
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Inwii pezionu, nisodepescoca (3 micuesnaxooscenmsn)

HMasui 3uaximku: el) [lonraBa, okoi., SIkiBuaHChKa Topa, HUHI cenmine «SIKiBii» B KuiBcbkomy
p-ui [TonTau (IH.-CX. OKOJI. MiCTa, OITMCAHO sIK «SIKOBYMHCHKA Topa, I[loaraBcekuii OBIT») [Soko-
lov et al. 1994]; e2) ITonrackka o6, KoGemspkuit p-u [Golov 1981], «kopiuuuii 6eper Bopckmm»
(yroun. 3a: [Golov 2010]), y 1975 p. Bumyck 95 oc., B HACTYITHI POKH aKTHBHE PO3MHOXEHHS 1 pO3-
cenennst, y 1977 — 230 oc. [Golov 1981, 2010], npote Hamami J0Ist TIOCENCHHS HE BiICIiKOBaHa;
1988 p. B obumacti oGikoBaro 340 oc. [Golov 2010], 6e3 merasneii, Hamami KOIHUX TTOBiTOMIICHD;
e3) Jlyraunceka o6, [lepeBanbcbkuil p-H, okoil. ¢. ManoiBaniBka («Maia IBaniBkay), 1978 p. Bce-
aeHo 200 oc., y 1986 p. Tinbku 5 xunux Hip, Hagani 3aukiu [Sokolov et al. 1994].

CydvacHi BKa3iBKH: €2a) € BKa3iBKH MPO HEJABHIO TIOBTOPHY cIipo0y inTpoaykmii B KoGemskax
(microcm) y xBiTHI 2021 p., mpo mo Oynu noimomieHHs B 3MI, mpoTe pesymbraTtu ii HeBioMi i
HaitlimoBipHie BiacytHi (M. KiectoB, 0c06. MOBi.; JeTaNbHIlle UB. BUIIE).

Oo6roBopenns

IIpo mesxci apeany

®dopmantbHO BHJ OOMEXKEHHUH Y CBOEMY MTOIMTUPEHHI CTEIIOBOXO 30HOI0, ajie TUTLKU B MEXKax Ipa-
BoOepexks Ta Kpumy [Pysareva 1960; Dulitsky 2001]. Ha i migcrasi #oro Oyino BigHECeHO 0
ctenoBoro (aynictuunoro siapa (CDS) 3 o4ikyBaHUM MOMIMPEHHAM Ha MaTepUKy HA TPHOX MEXKH-
piuusx — Jyuaii—uicrep, Juictep—byr, Byr—uinpo [Zagorodniuk 1999], nporte dhakTuyHO BHUI
icayBas nume Mk J{HicTpoM i Byrom Ta i3ompoBano y Kpumy.

3arajyioMm apeail KpoJis €BPONCHCHKOTO B YKpaiHi MOKHA OKpeciuTd [IpudopHOMOp M, TIpoTe,
CXOJKe, 11 JKOTHUM YIHOM HE IIOB’S3aHO 3 MPUPOIHUMHU 30HAMHU. ToMy MPOBOIHUTH MIBHIYHY MEXY
apeaiy (TUM Ma4e Takoi HEMae, IO MOLIMPEHHS CIIOPATUYHE) IO MEXKI JIICOCTEIY i CTeIy, SIK IIe Po-
nouytotsk O. Tizenko ta JI. leuenko [1973] (aus. puc. 3 y wiii nparii), HegopeuHo. PaKTUYHO BECH
BIIOMHI apeall B Mekax YKpaiHH CKJIQJCHHH 31 MITYYHHUX Ta MOBHICTIO 130JbOBaHUX (h)parMeHTiB
(puc. 5), MiXk SIKHMH TIEpECEICHHS 3MIMCHIOBAIMCS HE CAaMHUMH KPOJISIMH, a JIFOABMH, SIKi iX po3cers-
nu. BinnoBigHo, mosiBa HOBUX TOYOK Ha KapTi BU3HAYajacs HE MOXJIMBOCTSIMHU TBapHH, a OakaHHS-
MU JIFOJIeH. 3BiCHO, IPHPOa KOperyBaa Iii MOTYTH, i YaCTHHA HOCENICHb KPOJIS 32 MeXaMH 30H TO-
JIEPaHTHOCTI 3HUKANA, IPOTE aHTPONIOTCHHIH YHHHHK TYT BCE PIBHO OCHOBHUIA.

ITo-npyre, Miciie3HaxoKEHHS 111 (OPMYBaHHS HOBHX KOJIOHINA oOupanucs (JIIOJbMH) HE TaKk
3a IXHBOIO THIIOBICTIO JJISI CTETIOBOI 30HH, K 33 HasIBHICTIO IIEBHUX JAHIMAPTHAX CTPYKTYp (ropOwu,
CXWJIH, KaM STHUCTI PO3CHITH, BUPOOKH PaKyIIHSAKA), 1[I0 MAlOTh BAaXJIMBI [ KPOJiB YMOBH — SIK
3aXMCHI, TaK 1 KOPMOBI, SIK TiPOJIOTiUHi, TaKk 1 MIKpOKIiMaTHuHi. ToMy 3arajgbHi KOHTYpH 30HU
«IIOIIHUPEHHS» KPOJIS € CIENM(PITHAME 1 HE MOSCHIOIOTHCS IPUPOIHOIO 30HAIBHICTIO. 3 1HIIOTO 00-
Ky, IIeBHI apeaJIoTiuHi aHAJIOTH BCE XK €, X04a BOHHU JyXe He uncieHHi. Jlo meBHOI Mipu moAiOHuH
apeas Ma€ B Mexxax YKpaiHu sfipka kpuMmceka (Podarcis tauricus), mpore 3araaom apean KpoJisi He
CXOKHi1 Ha apeany iHmmX BuAiB. CydacHuid ckopodeHuii oro Bapiant ([IpugopHomMop’st) momiOHUM
10 apeany ciinmaka noatuaroro, Nannospalax leucodon [Zagorodniuk et al. 2017].

IIle otHA 0COONMHMBICTE — «TSKIHHSD TIOCENECHB J0 BOIOWM. [IpHYMHOIO ITLOTO € Te, IO B TAKUX
MICIIE3HAXOKEHHSIX OLIbII PI3HOPITHUEA penbed, € CXUI0BI AUITHKH, BIICYTHS aKTHBHA TOCIOAAp-
ChKa JIsUTHHICTB JIFO/ICH Ta iHIIIE, 110 HAIIEBHO CIIPUSE IIbOMY BUIY TIIpECiB.

Ilpo 6iomonu

Tompu «cTenoBuit» apeain, Lei BU He € CyTo cTenHskoM. Bimmiuena O. Bpaynepom [Brauner
1923], M. TTucapesoto [Pysareva 1960] i aBropom (iist mpaiist) MpUypOUYCHICTh BUAY A0 Pi3HOMAHIT-
HUX PO3PIIKEHUX JEPEBOCTAaHIB — JIICOBHX MACHBIB, CaJKiB, HapKiB, MPU3ATI3HUIHUX CMYT — €
MPUMITHOIO OCOOJHBICTIO TUKOTO Kpoiisi. Came Mepekero TakuxX Oi0TOMIB LEH BUA PO3CETUBCS JI0-
Boui mmmpoko Ha mouatky XX cr. Ha yac ormsimy O. Bpayunepa [Brauner 1923], to6to 3a 25 pokis
TicIs IHTPOAYKIIi1, apea KpoJst po3LIMpHUBCS Bix okonuits Omecu 10 BChOro Mexupivds Bif JHicT-
pa no Byry, To6T0 Ha QpoHTI mHUpHHOIO O61I3bK0 300 KM. 3HAYHOIO MipOIO IILOMY CIIPHSUTH SIK TPH-
POIHI CTPIYKOBi O10TONH (BUCOKI OEepery JIMMaHIB Ta IpY’KHA CHCTEMa), TaK 1 JIAHIIFOTH MaroleHO031B
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(IpuMiChKi Aa4Hi CeMIIa) Ta MPUAOPOXKHI OioTonu (Y3H0BXK 3amizHUIE). OcTaHHI BiIOMi MicIie3Ha-
XOJDKCHHSI TaKOK OOMEKEeHI 3aKpUTUMU OioTomamu Ha 3axigHux Oeperax XamkuOes Ta Tuiirymy:
MEPEBAYKHO II€ TASIBUHU B PO3PIHKEHUX MPHIMMaHHKUX JTICOBUX MacUBax (IuB. puc. 5).

Joxnagauii onvc rnoceneHHs y BepeBunniit 6amniii (okon. Xepcona) HaBeneHo y 1980 pp., komu
OyB po3kBiT MicreBoi momysii kposie [Vaschenok & Shuliatiev 1990]: «Kpomi 3acenstors TyT
HIDKHIO 9acTHHY OalIK¥l Ha BiJpi3Ky 5—7 KM, CMYToOl0, IO He repeBuinye B mupuHy 150 M. ... Ha
cxmiax OaJky 3/71aBHA BeIyTh PO3poOKy pakyIiHsKa... [IoknHyTi kamM’sSTHHII YTBOPIOIOTH pO3TralIysXe-
HY CHCTEMY MiI3€MHHX XOJIB 1 MaJICHBKHUX TIe4ep 3 MPOBAICHUMH CKIICIIIHHAMH, 5IKi 3BIPKH BUKOPH-
CTOBYIOTh SIK CXOBHIIA. POCIMHHICTD Mpe/cTaBieHa pyAepaibHUM Pi3HOTPAB'SIM, OOpiITHUM Yarap-
HHUKOM Ta OKPEMHMH JiepeBaMH LIOBKOBHIII, a 110 JHY OaJIKy, Jie MPOTiKae Nepecuxaroya BIITKY pid-
Ka, — 3apocTamu odepery» (c. 148). B paiioni Tamirymay miciid MIlTHHX KOJIOHIH KPOJIS XapaKTepu-
3YIOTBCS CYXHM JICCOBO-IIIIAHUM IPYHTOM 3 BAITHSIKOBHMH BiIICJIOHEHHSIMH, Iiji YarapHUKaMU; He-
pinko 3 mocankamu cocuu (1. Hakoneunwii, 0co6. mosiz.).

Binpi nocymiMBUME € Miclie3HaXoKeHHs BUAy B KpuMmy — Bix TanbBeriB 3 0OpiAHUMHU yara-
pHUKamMu Ha TapxaHKyTi JI0 JICOBHX TaJsIBUH Ta y3i1ick Map ’iBchkoro JicHHUITBa Ha KepueHchkoMy
MiBOCTPOBI (AOKJIAIHIIIE KPUMChKi MiCIIE3HaXOJPKEHHS OMTUCAHO BUILE, B TEKCTI Ta KagacTpi).

Y 6inbIIOCTi BUMAJKIB MOCENCHHS KPOJs OyiaM «CTPIUKOBOIO THITY» — Y3JOBX MEBHOTO TaK
caMo cTpiukoBoro Gioromy. Sk mpaBuiIo, 1ie OYJIM CXHMIH PIYKOBUX AOJIHMH abo nuMaHiB (puc. 9).
Came Taki mocereHHs chopmyBanmcs mo Oeperax Xamkubes, Kysipanka 1 Twniryny na Onemusi,
Ceperty Ha Tepnominni, Bepepunnoi Ha XepconuuHi, bitok-Kapacy B Kpumy. Iloni6Hi 3a cTpykTy-
poto moceneHHst Oynu Ha cxuiax JlHinpa B okos. HoBoosekcaHapiBKU Ta B TajbBerax Ha TapxaHKy-
Ti. PiukoBi cxwim 3a0e3rmeuyroTh HH3KY OCOOJHBHUX MOTpPEO, MOMIOHUX A0 MOTped iHIIMX BUIIB 3
MOMIOHMMH BUMOTaMH (30KpeMa i XOBpaxiB): 30epeKeHHs IIUIMHHOCTI, TOMipHE TTACOBHUIIHE HaBaH-
Ta)XXCHHS, HAsBHICTH (200 JerKicTh ()OpMYBaHHsS) MOPOXHHH Y SIKOCTI CXOBHII, TapHUU JApPEHAK,
HasSBHICTh OOPIHOT YarapHUKOBO-IEPEBHOT POCIMHHOCTI 1 TYCTOTO TPABOCTOKO TOIIIO.

BaxiuBo 3a3Ha4YMTH, 110 TAKWH THI O10TOMIB € HAMMEHII TPUBAOIUBUM JJISl TOCIIOAAPIOBAHHS 1
TOMY JIOBTO 30epirae cBOi IPUPOJIHI BIACTUBOCTI, 110 MPHUBAOIIOE 1 XMXKHUX, SIKI aKTHBHO TIOJIOOTh
Ha KpoIiB. Y aBTOpa B OCTEOJIOTIUHIN KOJEKIIi € cepis deperiB Kpos, 3i0paHux B HOpax COB Ha
6eperax KysupHunpkoro auMany 6nmsbko 2005 p. (Marepianu Big M. Cunuiti).

Puc. 9. Buzg Ha BepxiB’st KysJIbHUIIBKOTO JIMMaHy 3 HOro mpaBoro Oepera, mopizaHoro GajakaMu 3i CTEOBOIO POC-
JIMHHICTIO Ha rop0ax i yarapHUKamMy B MOHIDKCHHSX Ta BUXOJAaMH 4epernamHuka. Y 1pomy Micui g0 1990-x pokis
icCHyBaJIa cTabinbHa KOJNOHIs JuKoro kposs. PoTo mix yac ekckypcii Ha 24-ii Tepiomkomni (2017), aBrop — M. Com.
[MpaBopyd — mocuix Oinst Hip KpoJist Ha cxmiax Tuirymscekoro nmuMany, 14.03.2020, poto H. Bpycenmnosoi.

Fig. 9. A view of the upper part of Kuyalnyk Estuary from its right bank, which is cut by gullies, with steppe vegeta-
tion on the hills and shrubs in the depressions and shell rock outcrops. A stable wild rabbit colony had existed here
until the 1990s. The photo was taken during a field lesson at the 24th Theriological School by M. Son. Right, drop-
pings near rabbit burrows on the slopes of Tylihul Estuary, 14 March 2020, photo by N. Brusentsova.
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Ilpo o6ean uucenvrnocmi y 1980-1990-x pokax

Ha mouatky XX cT., y TIepioJ Ticlis MIEPBUHHOTO CIIANaxy YUCENbHOCTI, BIIACTHBOTO 0araThboM
IHTPOAYLIEHTaM, YUCENbHICTh KpoJis cTabuIizyBanacs Ha piBHi 611. 10 Tuc. ocobun. Tak, Ha 1925 p. B
VYkpaiHi MaB Micie picT momyJIsimii KpoJist 1 Toai 6yio 3arotosiero 5 tuc. mkipok (Kysueros, 1929);
BXKe Ha moyaTtky 1930-x pp. momyssito kposs B Ykpaini onintoBanu y 10 tuc. ocobun (I'entrep,
1933). Ins nepiomy mix 1933 ta 1970 pp. gaHi mpo 4MCeNbHICTs BUAY B YKpaiHi He BigoMmi (BiacyT-
HI Yy IOCTYITHHX JpKepenax, 30kpeMa Komocor ta JlaBpos (1968) He momaroTh JaHUX 1100 YHCEIh-
uocti Buny. Bike 1971 p. obmikoBano 8 tuc. ocobun (I'msenko, IlleBuenko, 1973). HuceabHicTh
Buay y 1970-1980-x pp. nume y BepeBunnoMy moceneHHi (XepcoH) omiHroBajacs y 6,5 THC. oco-
6uH, y OneHnicekoMy (Tapxankyt) — y 1000 ocobus (qus. Bue). Lle o3Hauae, 1110 Ha TOH mepiox
(1980 p.) moxkHa 6yito roBoputr Tpo 15—20 Trc. 0cobuH y Beiil Ykpaiuu.

OO6BaJ movaBcs Ha moyatky 1980-x: y BepeBumHiii Oammi y 1981 p. mpoiinuia emigemis Mikco-
MAaTo3y, 1 YACENBHICTh KPOJIiB Pi3KO Brajia, a Ha BecHy 1987 p. ix Tam 3amummiocs ymiie 250 oco-
6un [Vaschenok & Shuliatiev 1990]. V 1990-x pokax curyaitis He nokpamuiacs (puc. 10): 3a mep-
YKABHOIO CTATHCTUYHOKO 3BITHICTIO «2TI-MUCIHMBCTBO» AJisi OcTaHHIX 20 pOKiB MOBa Wje JUIle Mpo
100-300 ocobun Ha Bcro Ykpainy. ToOTo, mamgiHHs ywceabHOCTI ckiano ~100 kpaT. AHamoriuHi
nani HaBenero mist Kpumy [Volokh 2012; nus. Bure]: y 1975-1979 pp. umcenshicTts kpoinis B Kpu-
My csarana 20-25 Tuc. oc., npote Bxe 1993 p. — mume 400 oc., a 3 2000 — HyJIb.

IcHye mymMka, 10 pUYMHA 3TacaHHs MOMYJALiN Kposst Oyna caMe MOMyJSIiifiHO 1 He TIOB s-
3aHa 3 xBopoOamu [Lobkov 2007]. Tak, sracanus momyisiii mix Oxgecoro, 3a nanumu B. JloGkoBa
(loc. cit.), tpuBano npotsrom Bciei |l yactuau XX cr., i HaOya0 3HayHuX TemmiB y 1970-x pokax,
KOJIM KpOJIi 3HUKJIM HaBITh Y MICIISIX, IO HE € MUCIMBCHKUMH YTiIIsMU (TIapKH, IPUMOPCHKI CXH-
mn)*. 3a THME K JaHHMH, eIi300Tis MIKCOMaTO3y MOUIMpHIIAcs TYT Mi3HILIE BiJ I[bOTO 3racaHHs, Ha
nodatky 1980-x pp. (o 36iraersest i 3 Hammmu ouinkamu). 3a nanumu I. Hakoneunoro (0co6. mo-
BiJl.), MIKCOMATO03 KPOJIiB Ha MiBJHI YKpaiHu 3’ iBUBCs O1m3bK0 1982—1983 pp.

[Ipote, nosicHIOBaTH OJHOYACHE 3HUKHEHHS 130JIbOBAHUX IIOCENCHD MOITYJIMIHHIMA ITHKIAMA
3aHAJITO CMIJIUBO, 1 BXKKO YSIBUTH TaKi MOMYJISAIINAHI IIUKIIH, SIKi O BeJIHW 0 BUMUpPaHb. THM made, 1o
00BaJI YHCEIBHOCTI MPOXOJMB Ha (POHI 3aHENaay CUIBCHKOTO TOCHOJApCTBA 1 TJI00AILHOTO MOTEM-
JIiHHA, TOOTO MO3UTUBHUX JUIS KPOJIS MPOIlECiB. 3 iHIIOTO OOKY, 300HO3M SIK MOMYJIALINHHI CHCTEMH
TaKO’K MalOTh CBOIO IMKIIKY (Hamp. B yMoBax Kpumy — 7—8-piuni uukim Tymspemii [Evstafiev &
Tovpinets 2003], 1110 MOTIIO HAKIAAATHCS Ha MTOMY/ISIIHHI [IUKIH KPOJISL.
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Fig. 10. Rabbit population dynamics in Ukraine based on the sum of all available data. Arrows indicate two periods
of population decline (before 1940 and before 1990). The data on the number of rabbits before 1990 is taken from the
literature, while the data for the period after 1990 is taken from the ‘2tp-hunting’ statistical reports.

22 [ToHax Te, TIOMIOBAHHS HA kpoist 10 1968 p. 3aboponsum. [lonpu me, y koMeHTapi 10 rurosaHoi mpani B. Jlookosa
Hallli KOJITH, 110 TPALOBAIH B Ti POKH Y THX CaMHX MICIISX, 3a3HaudaroTh: «I1lo % crocyeTbcs qoOyBaHHS, TO BOHH
[kpomni] — my»xe Bxke 3py4HUIi 1 JOCTYMHUI 00'eKT [uis "TUXOro" MONIOBaHHS, SIK HaM i€ JOBOJMIIOCS CIIOCTEpiraTH
Ha CXWJIi cXimHOT excrio3uuii Xamkuoeiicekoro mumany y 1979 p.» (1. Tlomintyk, oco6. mosiz.).
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Ilpuyunu 32acannsn nonynayii

Tpu KITIOYOBI CKIIaI0BI 0a30BOT HOPMYITH TOMYIAIIHHOT JmHaMikn™ — HapOKyBaHICTh, iIMMi-
rpalis Ta eMmirpauis — Maiud OyTH BIZHOCHO CTaJIMMH, MPOTE CMEPTHICTh MOTJIa 3MIHUTHCS KapIu-
HaJIbHO. | HANEBHO IIe 1 BIUIMHYJIO HAWOIIBIIOK MipO0 Ha MOMYJIALIi TUKOTO Kpois. dakTopamu
BHCOKOi CMEPTHOCTI MOTJIM CTaTH 1 HAIMIPHUN MTPOMHUCEI, 1 PICT YUCENBHOCTI XMKHUX, 1 TOMIUPCHHS
300HO3IB, fKi € KPUTHYHO HEOS3MEUHUMU JUTS KOJIOHIANBHUX 3BipiB. OCOOIUBICTIO CTAJIO OJJHOYACHE
3HHKHEHHS KPOJIB SIK Y 3aIIOBITHUKAX, TaK 1 B MUCIIUBCHKHUX YT1UISIX.

Enizoomisa sk ¢haxmop. 300H03H, Cy[SUM 3 JIITEPATYPH, CTAIH KIFOYOBUM (PaKTOPOM 3HUKHEH-
Hsl OUIBIIOCTI MOCETIEeHb Kpoist Aukoro Ha OxemuHi Ta B Kpumy. OnHi€ro 3 KIIOYOBUX NPUYUH BU-
MHUpPaHHS KpOJIiB y €BpOIIi CTallo BBEACHHS iM HOBOTO IITaMy Bipycy Mikcomu (mram CaHapeiut,
1952 p., ®pan1iig) g NIPUTHIYEHHS KPOJIB i 3MEHIIEHHs 30MTKIB Bil HUX, IICJIS YOTO MOYaJIoCs
MOIIUPEHHS IIbOTO BIpYCY, SKHil epeHocsTh Oitoxu i komapi, Ha cxix [Pontabla & Lucas 1976; VVo-
lokh 2012]. 3a po3’sicHEHHSIM KPUMCHKHX €ITi300TOJIOrIB, «3aXBOPIOBAHHS HIXTO HE iAeHTH)IKY-
BaB. ToMy He BiIOMO, 4 OyB MiKCOMAaTO3 4H, MOXJIHBO, 1€ Oyja TyJspeMis, 3a sIKOK CTENOBi Ta
MIPUMOPCHKI perioHN YKpaiHu 3aBkau OyiH i € eH300THUHUMU...» (1. €BcTag’eB, 0co6. mosixa.). Ta i
emni300Tii B KpuMy BizioMi JaBHO: Tak, iIHTpOAYKIis 2575 ocobuH kpois 1931 Joxy B Baxumcapaiicb-
KOMY paiioHi 3aBepImacs MopTalbHIM 300H030M [Kolosov & Lavrov 1968]%.

BumupaHHs KOJOHIH KpoiB BiJx XBOpoO 3a3HAYarOTh pi3Hi AocaigHuku. [Ipo ooBan y 1980 p.
Ha TepHormmiuti (OyJI0 10 5 THC. 0C.) BHACIIIOK SKOiCh HEBiIOMOi XBOpOOW BKa3aHO BHIIIE Yy ITii mpa-
ui. Y BepeBuuHiii Oanti, ne Oyna oaHa 3 HalOUIBIIKMX B YKpaiHi KoJoHii (10 6 Tuc. oc.), y 1981 p.
cTanacs emi3o0Tis MikcoMarosy, i Ha 1987 p. ix 3anuumiocs nume 250 ex3. [Vaschenok & Shulia-
tiev 1990]25. Ha niBHOYI MukonaiBmmHy, y Bo3HeceHCbKOMY p-Hi, Jie Oyiia KOJIOHIS 3 2 THC. OC., Y
1982 p. Takox mpoinua emizoorist, i Tam mutumnocs 70 oc. (3,5 %), mprUrHOK Ha3BaHO MIKCOMATO3
[Sokolov 1994]. Komnowist mix €BnaTopiero Takoxk 3aruuyna 1982 p., i OpUYIWHOIO BKa3aHO MiKcoMa-
t03 [Sokolov et al. 1994]. TTonpwu e, Bizomo, mo Ha KepueHChKOMY MIBOCTPOBI MUKIIYHO CTAIOTHCS
po3nuTi eni3o0Tii Tymspemii, y T. 4. 1981-1982 pp. [Evstafiev & Tovpinets 2003]

OdeBUIHO, 10 HA TIOCEIICHHS KPOJIS MOTJIM BIDTMBATH W 1HIII 300HO3H, 30KpeMa i Tysspemis Ta
BipycHa remoparis kpouiB. [IpoTe y «miarHo3ax» (a TOYHiIIe B MyOJIIKAIisgX) Maike BUKJIIOYHO (¢i-
rypye mikcomaro3. KpomiBHuKH, OnHCyrOUH icTOpito momupenns Mikcomarosy [Kolomytsev & Bud-
rinskaya 2006], 3a3Ha4aroTh, IO MITYY4HO CTBOpeHa y 1952 p. emi300Tisi MIKCOMATO3y B IOIYJIALIT
kporiB y @panmii Bxe y 1954 p. mommpuiacs mo Bcid €Bpomi cepex AoMammHix kpoiis, y 1955 p.
nocsaria Himeuunnu, YexocnoBauunnau, ABctpii, [Tombmii. Hamani 300003 3atyx, mpote 3a 13 pokiB
mimoB HoBHH cnanax — y 1973-1974 pp. iioro Bim3Haumm B IOrocnagii, y 1974 ta 1977 pp. — y
Opannii, a 3 1989 p. — y CPCP. 1li natu € Tpoxu 3aIi3HIJIMMH TOPIBHSAHO 3 BUIIAIKaMH, BiIMide-
HUMU BUIIE 4151 YKpainu (movyatok 1980-x). MokiuBo, iHQEKIiIo «IpOomyCTHINY KPOJIIBHUKH, TIPO-
Te il He «IIPOIYCTUIN» IUKI KPOJIi, MOMHNPEHHS SKUX B YKpAiHi OB S3aHO 3 MPUMOPCHKUMU PETio-
HaMU (0TXKe ¥ MPHITOPTOBUMH MicTamMu — OJiecoro, MUKOIa€BOM, XEPCOHOM).

[Hmum HuiBHEM 300H030M Mir ctati BI'XK (Bipyc remopariunoi XBopoOH KpodiB). Briepime
0 XBOpoOy 3apeectpoBano B Kutai y 1984 p., 1986 p. ii Bigmiueno B KpacHomapcekkomy kpai, a 3
1987 p. — y 5 obnactax Ykpainu (Cymcbka, XapkiBcbka, KuiBcbka, 3amoposska, Onecbka), B bimo-
pyci, Monnogi, JIaTBii Tomo, milnuia xBopo6a i a0 Itaiii; ramy3p KpoiBHHIITBA TTOBCIOTHO 3a3Halia
Besmkux 30uTkKiB [Shevchenko et al. 2011, 2014]. Okpim Toro, moxiona mo BI'XK emizooTist, Bigoma
SIK «CUHIPOM KOPHYHEBOI medinku 3aiiiBy [ibid.], mpusBena no macosoi 3aruberni 3aiiiis y [Iseril
y 1983-1984 pp. i, iimoBipHO, Takox y 1980 p., a ciigom nommupuiacs no Beiil LlenTpanbHiit €Bpo-
i, Biot. HiMewuanny i Yropimsy (Matepiaiu 3 GpopyMmy KpOTiBHUKIB YKpaiHun®).

2 Morouna uncensHicts (Ny) = N, + HAPOIKYBaHICTh — CMEPTHICTB + iMMirpatis — emirpais.

2 qx BiIMiU€HO BHIIE, 30yIHNKA HE 0YyJI0 BKa3aHO, MPOTE SICHO, IO IIe He MOTJIM OyTH MiKCOMaro3 abo remoparis,
MPOTE HAIICBHO MOTJIa OYTH TYJISIpeMisi, XapaKkTepHa 0araTboX paiioHiB MiBIHA YKpaiHu (1€ MpUMyHIIeHHS MATPUMY-
101h kosteru 3 CEC: 1. €sctad’e, B. Kupuuenko, 0co0. mosiz.).

% Txepeno indopmaLii mpo MIKCOMATO3 aBTOpaMH oIy HE BKa3aHe.

% opym kponisuuKiB Ykpainn. Bipyca remopariuna xsopo6a kpouis (http:/krol.org.ua/forum/7-347-1).
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T'inome3a nepenpomucny. J1o6pe Biomo (i HEOAHOPA30BO MOBIJOMIIEHO MICIIEBUMU MpH 300Dpi
MaTepiaiB Ui LbOTO AOCIIIXKEHHS), 0 KPOJli OyJIH XapuoOBUM PECypCOM JUIsl MICLIEBUX JKUTENIB.
Tomy He MOXHa BUKIIIOYATH, IO HA 300HO3M MOTJIH «CIUCYBaTH» IE€BHY YacTKy ITOIMYJIANii KPOJIiB,
SIKY TIPOMUILIISIII KOPUCTYBaui yFiI[L27. VY 3B’S13Ky 3 LIUM: € IEBHUH 30ir IOBHOI'O 0OBATy YHCENBHO-
CTi IMKOTO KPOJIS 3 EKOHOMIYHOIO KpU3010 Yy Ipyrii monosuHi 1980-x pokiB B Ykpaini. Ll nunamika
€ aHAJIOTIYHOIO 10 JHHAMIKH YMCEITbHOCTI Kpois B Ykpaini (puc. 10).

Ha minTBepmkenns miei aymku nporuryemo A. Bonoxa [Volokh 2012], sriguo 3 sikum «Ilompu
BHCOKY CMEPTHICTb IIMX TBApPHH BiJl MPUPOIHUX YNHHUKIB, HA KpUMCBKOMY TIIBOCTPOBI BOHHU OYIIH,
HacaMIiepes, 3HUIIEHI OpaKOHbEPaMHU Ta MUCIHMBIIME.» (c. 248). Le#t mocainHuK 3a3HadaE, Mo I1mo-
nymsnist y Bepeunniii 6anmi mig XepcoHoM 3a3Haa 3aHeNaay BHACHIIOK BUITyYeHHs 3HAYHOI KiJIb-
KOCTI 3BIpiB IIJIS ITepecesieHb Ta CYTTEBOT TpaHCPOpMaIlii MiCIie3HaX0KeHHS, a HalOba B Kpumy
€BIIATOPIMCHKA KOJIOHIA, 3 SKOi MPOTATOM 6 POKIB OYyJIO BHIYYEHO MOHAA 6,5 THC. KPOJIB, BPEIITI
sanenana [Archipchuk & Gruzdev 1986; VVolokh 2014]. Tomnpwu 1e, 1. €Bctad’eB (0co6. moBi.) 110-
10 HaBeAeHoi uTaTH Ipo KpuM 3a3Havae: «aie TOYHO HE aKTyaJ bHO Ui Map’iBCHKOTO JIiCHHIITBA
[To6TO mst KepueHchKoro miBOCTPOBa], OCKUIEKH TOMYJIAIS KPOJIiB TaM YCi POKH KHJIa Ha OKOJIH-
X OyJMHKIB JIICHUKIB, SIKi, AK 3alliKaBJICHI JIFOJU, HIKOJIN HE JOIyCKalu OpaKOHBEPCTBA Ta BUIIY-
YeHHs KPOJIB Y BEIMKUX KUJIBKOCTAX...». ToMy, Ha QyMKy I[boTo KoJjerd, «HaiiiMoBipHimow 3aru-
OCJUTIO Ii€T TOMYJIIAIIT KPOIIB € eIMi300Tis TYJIApeMii 3 TaKUX MPUYHH: TO-TIepIIie, e BiJIoMe aKTHBHE
BOTHHUIIE TYJISIpeMii; MO-Apyre, Kpoii € OAHUMH 3 HaluyTIMBIINX 10 1i€l iH(eKIii TBapuH, sKi TH-
HyTh Maiixe Ha 100% mnpu 3apaxenti» (I. €Bcrad’es (0cob. moBiz.).

Knimamuuna zinome3sa. Bci 1ocaiTHUKY BIIMIUalOTh, 10 3HA4HA KiNbKICTh IHTPOAYKIH Oymu
HEBJIATMMH 4epe3 HempoayMaHuii 106ip perioniB ta micip iHtpoaykuii [Kolosov & Lavrov 1968;
Gizenko & Shevchenko 1973; Volokh 2014]. 3Haunoro Mipoio e BH3HAYAETHCS SK IJIOPIYHOIO
AKTUBHICTIO KPOJIB, fKa BKpall HENMpocTa B 3UMOBHI Yac, OCOOJIMBO B Yac BUTAAiHHA cHIry. IIpo
KJIIMaTU4HUH (PaKTOp SK OCHOBHY IMPUYMHY 3arubeini TapxXxaHKyTcbkoi nmomyisnii B Kpumy BHacmi-
JIOK BEITMKOTO CHITY HaBecHI Ha movatky 1980-x pokiB moBigomisie JI. IlleBuenko (0co6. moBi.,
nuB. Buiie). Ty caMy NMpHYMHY 3HHKHEHHS moceieHb Ha Jlyranmmui HasuBae A. Bomox [Volokh
2014 (3 mocunanusm Ha 0co6. nosia. H. Haymosa)]: cyBopa 3uma 1978/79 pokiB pi3ko CKOpOTHIIA
norouie’s (1o 3pociio 3 200 Bcesenux y 1976 p. 10 600 HasBHKX) y IT’SITH BiZIOMHUX TaM KOJIOHISIX.

ITonpu 3araneHuii picT Temneparyp i HOM’SIKIIEHHS 3UM YIPOIOBXK BChOro XX CT., III0 HAIEB-
HO MaJIO CHPUSITU PO3BUTKY MOIMYJIALIM KPOJIst, KJIIMAaTOJIOTaMH BiIMIUY€HO OAMH BUPa3HUI KOJAIC: Y
1976-1980 pp. mo Bciit YkpaiHi, 30kpemMa i y HIBISHHHUX PETiOHAX, CIIOCTEPIrajocs IMOMITHE 3HH-
KEHHS CyMH aKTHUBHOI Temreparypu, 3 TunoBux 3200-3400 rpaxg. no 2900-3000 [Barabash et al.
2007]. Oxpewmi ¢parmenTn 1ux rpadis, Mo CTOCYOTHCS JTiBobepekHoro (Ackanis-Hosa) i mpaBobe-
pexHoro (Omeca) cremiB, mpeAcTaBIeHo Ha puc. 11.

O4eBHIHO, IO YIPOAOBXK I’ ATUpiudsa «1976—80» Majo miciie CyTTEBO MaiHHSI CYMH aKTHUBHUX
TEeMIIepaTyp 3 OAHOYACHAM 3POCTaHHAM KTBKOCTI omaiB. Lle MOTIIo mo3HaYuTHCS HA JKUTTE3AATHO-
CT1 MOMYJISIIINA KPOJisi, 30KpeMa Ha 3MEHIIICHHI KUTbKOCTI JJOCTYITHOTO KOPMY Ta 3pOCTaHHI TPUBAIOC-
Ti CHiroBoro nepioxy. Ctapuri gocuigHUKH 100pe mam’sTatoTh Beauki cHiru Ha mexi 1970/1980 pp.,
a JI. [lleBueHko po3mnoBigana (0co0. MOBIJ.), O BENHKI CHIrOMaaud CTAIHW OIHIEI0 3 MPUYHH 3HH-
IICHHS HU3KH JIOKAJIbHUX TIOMYILAIIH, SIKi BOHA JOCIiKyBaia, 30kpeMa B Kpumy (1uB. BuIIE 3amiic
«cla» B posnini «TapxaHKyTChKa Tpyma MoceneHby). CydacHl KIIMAaTHYHI 3MIHH € CIPUSTINBUMHU
JUTSL KpOJIsi, ITPOTE Ha ChOTO/HI IXHI KOMOHI{ B a0COMIOTHIH OLTBIIOCTI MiCIlb 3HUKIIH.

Komoinauia gpakmopie. OueBUIHO, 1O BIUIMB MaJH BCi Tpynu (akTopiB — i 300HO3H, 1 mepe-
npoMucel, i kiaimar. [Ipu KuTTi mo3a MexaMu IPUPOJTHOTO apeany Takuii Habip ¢aktopiB Gopmye
BEJIMKI PU3UKU 00Bay YHCENBHOCTI 1 TOAATBIIOr0 3racaHHs MOMYJISALiN, THM ade BUAY, HE TPHUC-
TOCOBAHOTO IS TPUBAJINX CHITOBHX 3UMOBHX YMOB Ta iCHYBaHHS B CHCTEMi ITOBHICTIO 130JIb0BaHUX
MOCEIIeHb, SKi KOPCTKO OOMEKEH1 HETIPUIATHUMU JIJISl ICHYBaHHSI YTiAIIMU.

21y Tj poku aKTHBHO NPOJABAIIH B CINECHKUX i PAifOHHMX MArasMHax HaBiTh GabaKis, 4OMY aBTOpP HEOAHOPa30BO OYB
cBiKOM, Konu OyBaB B excrienunisx Ha Jlyranumni. [Ipote mpo npogak TyIIOK KpoJliB HIKOJIH HE YyB.
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Puc. 11. 3MiHM KiTBKOCTI OmaniB 3a Mepio] aKTUBHOI BereTalii Ta CyMH aKTHBHHX TEMIICPATyp Y ABOX KIIOYOBUX
MPHUMOPCHKUX CTEMOBUX perionax — Ha Opemuni Ta B Ackanii-Hogiit (3a nanumu 3: [Barabash et al. 2007]).

Fig. 11. Changes in the amount of precipitation during the period of active vegetation and the sum of active tempera-
tures in two key coastal steppe regions, Odesa and Askania-Nova (according to data from: [Barabash et al. 2007]).

BaxuBo TakoxX 3ayBaKUTH, IO y Pi3HUX reorpadidHux MOMyNIALisX (perioHax) Moriau OyTu
Ppi3Hi CHIBBITHOIIEHHS LIUX TPHOX (PAKTOPIB, 1 BCI Taki MOMYJIALI] iCHYBaJ M 1 BUMHPAIH SIK 130JI50Ba-
Hi mocesieHHs. ToMy (akTopu Mamu OyTH CUCTEMHHMHU, 3aralIbHUMH, a HE JIOKAJILHUMH, SKi BU3HA-
yaJia BHUITaJIKOBA CMEPTHICTh 4Yepe3 Malli po3Mipu abomro. | ogHUM 3 KITFOUOBHX (aKTOPIB, OKPIM
MIKCOMATO3y, € 300HO3H, 3HaTHI «BUKouryBatu» 90-95 % momynsiii, Hacammepes, SK BiAMi4eHO
BUIIIE, TYJISIPEMist 3 BOTHHIIAMHK cteroBoro Tuity [Evstafiev & Tovpinets 2003].

CyuacHi pewtmku KOJTUWHIX ROCENEHD

I'padik quHaMiky momyssimid AUKOro Kpois B YKpaiHi (quB. puc. 9), mobpe meMOHCTpye nBi
nemnpecii (mokasaHi ctpinkamu): 1) y nepiox I'omogomopy ta pyroi cBitoBoi BiitHu (1930-1940-Bi
POKH), 2) y TIepioJT BETMKOT €eKOHOMIUHOT KpH3H B YKpaiHi (moyatok 1990-x pokis). SAkiio 3 nmepiroi
(ha3u BHJ BUHIIIOB 3aBISAKH MKOPCTKIM CHCTEMI IIEHTPaIi30BAaHOTO JEPKABHOTO YIPABIIHHS pecyp-
caMM MHUCIHBCBKUX TBApHH, TO 3 APYroi a3y BiH BKE HE Ma€ IIAHCIB BUUTH.

Xoda KpoJis 3rafyloTh OPOKY y JIep>KaBHIA MUCIIUBChKIA CTATUCTHIN, Y T. 4. i y TaOJIHIIAX 3a
2010-2016 pp., y xinekocTsax 200-300 ocoOHH, pealbHO TAKUX TBAPUH HE 3raJylOTh Hi B TEKCTax
3BITIB UKy «PerioHanbHa J0MOBiIb PO CTaH HABKOJUIIIHLOTO MPUPOIHOTO CEPEeIOBUINA Y [BiAMO-
BifHiii| obmacti 3a 2015 p.», BUKIageHUX Ha BeO-caiiti MiHnpuponu Ykpainu. BuaATKOM € e
3BIT 13 3amopi3bpKoi 00:1., A sikoi Bkazano 0 ocodun 3a 2013 p., 104 3a 2014 p. Ta «maHi BiACyTHI»
3a 2015 p. [Regional... 2016]. 3a yrounenumu manumu (H. JIeGenesa, 0co6. MOBIJL.), KOJOHIsS KPOJIiB
3Gepermacs Ha yrizusix MuxaiiniBebkoi paiforsoi opranisanii Y TMP?, mosasik Bei iHuni moceneHHsx
IpOro BUY icHyBamu jumie y 1960-1970-x pp.

OcTtaHHs BHSBJICHA 3rajka Ipo KPOJiB y JOKYMEHTaX — IOBIJOMIJICHHS PO PO3CEICHHS Y
2007 p. 41 ocobunu B Onecekiit 06a. [Report... 2008: 69]. ITicas 1poro 3rajok mpo AUKOTO KPOJist
Ha OpenivHi 3HAWTH He BAajocs. Ha Ti ) poKW MpHIiafae i 3racaHHs XEPCOHCHKOT MOMYJIAIil, 10
xwia y BepeBuunHiii 6ami: SKIIO Ha 9ac CTBOPEHHS TYT IaM’sSITKU IPUPOJIH, 110 Majia Ha3By «Komo-
Hisl IMKAX KPOJMKIBY», B Miil Oanmi memkano 5 tuc. ocobun [Boyko & Chornyi 2001], to y 1999-
2006 pp. 3amummiocs 18-30 oc., a micns 2006 p. — xonHoi. ToMy 115t maM’siTKa pupoan Oyia cKa-
coBana Pinrennsm o6spanu 6.01.2005, mo cranocs Ha ¢a3i 3racaHHs i€l KOMoHil.

2 Ipu ToMmy 1 imdpa (104) Ha [UBO iAEHTUYHA 10 HACTYITHOI'O B TaOJHII YnCiIa OCOOMH BUBIPKH.
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OnutyBaHHS MUCTHBIIB 3 OJEIHUHU T03BOJIMIO OMUCATH TPU KOJIOHIT JUKOTO KPOJIsl CyMapHOIO
yrcenbHicTio 120150 ocobun: B IBaniBchkomy (Oist ¢. 3Ham’stHka), PosainbHsHCEKOMY (C. TTeTpo-
€BIoKiiBKa) Ta binsgiBchkoMy paiioHax. L{e ocTaHHI TpH MOCeNeHHs, Mo 30eperircs Bia 9aciB iCHY-
BaHHS KOJIUCH MOTYXHUX KOJIOHIH, 0 HAPAXOBYBAIH THCAYi OCOOUH.

Iliocymku i nepcnekmugu

[puiiMaroun JaTy MOSIBH MEPITUX KpouriB sk 1882 p., MO’KHA TOBOPHTH, IO BUJI MPOICHYBAB B
VYkpaini qume 140 poki. | B ocTaHHE BiIMiYeHHH TaM camo, Jie 1 OyB IHTPOJYKOBaHUH BIiepIie —
nix Onecoro. [Torouna ¢asa riro00ansHOro NOTEIUTiHHS, aHAJIOTiYHAa repiuiii ¢a3i iIHTpoayKIil BUIY B
VYxpaini Moria Ou cIpusTH HOBOMY PO3KBITY BHay. IIpoTe 3HauHMil piBeHb TpaHchopMmarii Ta 3a-
OpyIHEHHsI CepeOBHINA, HaJIMIpHA YHCEIBHICTh JIMCHIIb 1 OC3MPUTYIIBHUX TICIB, HAJBHCOKI MOXITH-
BOCTI Il OpaKOHBbEPCTBA, IBUIKUI PO3T0JI0C iHPOpMALIii IPO HasIBHICTh TAKUX «PECYPCIBY» Ta 3Ha-
YHE MMOLINPEHHS 300H031B POOJIATH TaKi MPUIYIEHHS HA/ITO IITOTeTUIHIMH.

3a Cy4acHHX YMOB PO3BOJUTH 1 €KCIUTyaTyBaTH MOIYJILii JUKOT0 Kpojis B YKpaiHi MOXkHa xi0a
110 y IIPUBATHHUX TOCIIOJIAPCTBAX, [IPOTE LI 03HAYAE MMOBHY BTPATy BUIY Y IPUPOAHUX yMOBax. Bia-
CHe, IIe 3aKOHOMIPHHH (hiHAIT 1 TO3UTHB YIS ICTOPIT Ty>KOPITHOTO BUAY, IIPO KUK Xi0a 1110 MPIIOTh B
ABcrpainii abo CepemHiii €Bpolli, J1e KpiJlb € IIKOJJOYNHHAM BUIOM.

BucHosknu

1) auki popMu KOS TOXOAATH 3 PI3HUX MATEPUHCHKHUX MOMYJISALIH i, OYSBUAHO, TPUBO3HITUCS
10 YKpainu He3allexkHo 3—4 pasu pisHuMH JitoapMH, B KiHI XIX c1. OKpiM NOMHMPEHOT TOUKH 30pY
PO Te, IO MOMYJIALIT TUKAX KPOJiB B YKpaiHi € pe3ybTaToM iHTPOIYKIIii, € CBIIYCHHS MPO TOXO0-
JDKSHHS YaCTHHH IONYJISALIA BHACTIOK 3AWYaBiHHS CBIHCHKHX (OpM, TIpH TOMY, OUEBHJIHO, He3a-
JISKHOTO y 0arathox Miciisax, Bix Oxeman ta Ackadii 10 Kpumy ta Jlyranmunuy,

2) HaOLIbII YCTIITHUMHU JIOKAJIBHUMU MOCEICHHAMH BUSABUIMCS Ti, IO c(hOpMYBaIUCS HA MiB-
nHi Ykpainy, y [IppaopHOMOp’T, IpU TOMY He Ha CTENOBUX AUISHKAX, @ B PI3HOMaHITHHX IIepeBax-
HO MTYYHHX JIEPEBOCTaHaX (JIICHUIITBA, JauHI CaJIK/, ITAPKH, MPU3ATI3HHYHI CMYTH);

3) BUA Ma€ BUCOKI 3IIOHOCTI 0 POCTY YHCEIBHOCTI Ta MOAAIBIIOTO CaMOPO3CEICHHS YIPO-
JIOBX 2—3 JeCATHIIITH 3 MICI[b HOrOo BHITYCKY Y HOBI NMPHPOJHI MiCIIE3HAXOKCHHS Ha IHPOKOMY
npoctopi Bix duictpa 10 byry (300 km). ¥V 6araThbox MiCILIIX CBOTO iCHYBaHHsI KpoJii 3a 3—5 poKiB
HapONIyBaJId YHCEIbHICTh Bijl KITbKOX JAECATKIB OCOOMH 710 1—3 TUCSY Ta HaBiTh OiblIe;

4) ob6Bai YMCETHHOCTI UKOTO KpoJisi B YKpaiHi cTaBcs y mepiiit monosuni 1980-x pokiB, mpu-
YMHOIO YOT'0 HaiiMOBipHillle cTau AB1 MPUBO3HI €Mi300Tii — MIKCOMAaTO3 Ta FeMopariuHa XBopooa;
JI0aTKOBHMH, NTPOTE KITIOYOBUMH (haKTOPAMH 3racaHHs MOIMYISAIIA CTaldy MeperpoMHucel Ta KiliMa-
THYHI aHOMAJIIT (TTOTPH 3arajoM MO3UTUBHI KIIIMATUYHI 3MiHH);

5) GinbIIicTh OMUCAHMX 3 TEPUTOPIT YKpPaTHH «IMKHX» (BKIIOYAOYH W 3MHYaBIINX) TOMYJISII
KpOJIsi BUSBUJIMCS HEJIOBFOBIYHMUMH 1 Ha CHOTOJIHI MIPUITMHWIIA CBOE 1CHYBaHHS;, O1IBINICTh 3 HOBOCT-
BOPCHUX TOCEJICHb iCHyBaja Juie 3—5 poKiB, a HaiilaBHINI Ta HAHOUIBII )KUTTE3AATHI 3 HUX MPO-
icHyBanu g0 0mm3bko 2005-2010 pp., To6TO Gsm3bko 100 pokiB. Hapasi Bigomi Jiuiie mMaii KOJOHiT
grcenbHIcTIo 10 100 0coOuH, sKi iICHYIOTh (PaKTUYHO 3a MIATPUMKH 1 M HATIISIOM JFOICH.

Iloasikn

Baxnusi Qakté npo 3Haxinku TBapuH (a00 3HHMKHEHHs mnoceneHb) mosimommn [l Axpamenko (ITUI, Opeca),
H. Bpycenuosa (HITIT TyzniBebki Jlumanu), O. Bikupuax (HIIIT uicTpoBcbkuii kaHbiion), C. I'purop’es (30omapk
Mesxkurip’s), 1. €scrad’es (Kpumcoka CEC), JI. Hazapenko (OHY, Ogeca), B. Kupuuenko (MukosaiBcbka o061
CEC), M. KnecroB (Hmwxubsocynbscbkuii HIIIT), M. Kopo6uenko (HHIIM, Kuis), H. Jle6enesa (3ITY, 3amopixoks),
B. Jlo6koB (Onmechkuiit HY), I. Hakoneunwuit (Mukonais), 1. Iomingyk (B3 Ackanis-Hosa), O. CaBuupkuii (HimkHbO-
cynbeskuii HIII), 3. Cemronina (Yopromopcekuit B3), M. Cunnus (HHIIM), P. Tumodees (YTMP, Opeca),
B. Trmenko (HYBill), JI. lllesuenko (HHIIM), sikum aBTOp BHCNOBMIOE mupy monasky. Jsxyro H. Bpycenmosii,
C. I'purop’esy, O. Jatnosii, FO. Oniiinuky ta M. Cony 3a HagaHi y KopucTyBaHHA (ororpadii, a Takox [I. Sky-
mwenky ta I'. [Tanaxun 3a JonmoMory B aHaJli3i HepIIoKepelt MoIbChKOK MOBOIO.
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Le nocmiukeHHST He OTPUMAIIO CIIEIiaNbHOTO (DiHAHCYBaHHS Bif XKOMHOI OpraHi3amii; 9aCTKOBO (CTOCOBHO KOJIEKIIiH-
HUX 3pa3kKiB) Woro miarpuMano HaykoBoro Temoro HHIIM HAH Vkpainu «®yHaameHTanbHi 1 IPUKIAAHI aCTIEKTH
BUBYEHHS O10TMYHOTO PI3HOMAHITTS Ta MPEACTABICHHA HAyKOBUX JOCATHEHb B €KCHO3MLII 1 MPOCBITHULIBKIHN Hisb-
HocTi My3eiB» (2021-2022, lepxaBHuii peectpauiitauit Homep Temu 0122U000701).
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Abstract

The Lower Bug region is the habitat of the Eurasian otter (Lutra lutra), which,
relying on channel reservoirs as reserves, also exploits the seasonal and permanent
resources of small steppe rivers. With the climate-driven decrease in surface run-
off, small rivers have become subject to complete or partial drying up, making it
difficult for semi-aquatic mammals to live. The survival of the otter in the Southern
Steppe is ensured by its use of the static and foraging potential of channel reser-
voirs and ponds. The latter are the key sites that serve as permanent and off-season
reserves for the species, ensuring the survival and sustainable existence of otters in
the small river network. The habitat specificity of the otter's sustainable habitats
covers areas with different spatial and landscape characteristics, and hydrological,
and foraging features, which allows us to distinguish three ecologically and etho-
logically distinct forms of the species. The first is the primary riverine form, repre-
sented by animals inhabiting the Southern Bug, Syniukha, and Ingul rivers, the
second is the lyman-estuarine form, and the third is the river-pond form associated
with small rivers. The current number of otters in the Lower Pobuzhzhia is estimat-
ed at 86108 individuals, which is 38.5% more than in 2000—2005 and 58.1% more
than in 1992-1995. The average breeding density is 0.489 individuals/10 ha of
water area (excluding the coastal and marine zone). In some habitats, the local
density of otters ranges from 0.181 (Berezansky estuary) to 1.14 individuals/10 ha
(lower reaches of the Syniukha River, Kovalivsky plains). At the same time, the
main reserves of the species generally remain unchanged—the channel-floodplain
habitats of the Southern Bug, Ingul, and Ingulets, from which the animals disperse
to the tributaries of these rivers and adult males migrate through local watersheds.
Some small otter habitats are associated with the peaks and banks of the Tiligul and
Berezan estuaries. The least studied was and remains the Ingulets centre of exist-
ence of the species, which was significantly affected by the consequences of hostil-
ities.
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Buapa piukosa (Lutra lutra) B mepe:ki (maymmx) crenoBux pivok IliBHiunoro
IIpu4opHomop’s

Irop Hakoneunmii, FOuisn Hakoneuna

Pesrome. PiukoBa mepeska IliBHiuHOTO [IpHa3os’s B minomy, 3okpema Hmkuboro IToOyxoks, € apeHoro icHY-
BaHHs BUApPH piukoBoi (Lutra lutra), sika omuparodrcs Ha PyCIIOBi BOJOCXOBHINA B SKOCTI Pe3epBaTiB, OCBOKOE
TaKOX 1 CE30HHO-CTALllaJIbHI pEeCypCH MaJIUX CTEMOBUX pidok. [1o Mipi KIIMaTHYHO 3yMOBJICHOTO 3MEHILICHHS
MOBEPXHEBOr'0 CTOKY MaJli PiYKH CTalH MiJaBaTUCh HOBHOMY, 200 YaCTKOBOMY MEPECUXAHHIO, YCKIIaTHIOIOUN
ICHYBaHHS HaIiBBOJHUX ccaBLiB. BrkuBaHHA BuIpu B ymoBax IliBmeHnoro Cremy 3a0e3led4eHO OCBOEHHSAM
HEI0 CTalliaJIbHO-KOPMOBOT'O MOTEHIIIANY PYCIOBUX BOAOCXOBHUIN i cTaBKiB. OCTaHHI € KIIOYOBUMHU 00’ €KTaMH,
SIKi CIYTYIOUH MOCTIHHUMH, TaK i MDDXCE30HHHMH pe3epBaTaMH BUY, 3a0€3NeUyIOTh BIKUBAHHS 1 CTale iCHY-
BaHHS BHAPH B TiZ[poMepexi Malux pidok. bioTonHa cnenudika ocepeakiB cTaaoro iCHyBaHHS BUIPU OXOILIIOE
MICIIEBOCTI 3 PI3HUMH IPOCTOPOBO-ITAHIIIA(GTHAMH, TIAPOIOTIYHUMH i CTalliaIbHO-KOPMOBHMH XapaKTEPHCTH-
KaMmH, L0 JO3BOJISIE BHUAIIMTH TPU EKOJIOTIYHO Ta eTOJOTiuHiI BinMiHHI ¢opmu Bunmy. Ilepma - mepBHHHO-
piuKoBa, mpeacTaBlieHa 3BipaMu, ki € Memkanusamu [liBagennoro byry, Cuntoxu Ta [aryny, npyra — IuMaHCh-
KO-€CTyapHa i TpeTsi — PiYKOBO-CTaBKOBA, IIOB’s[3aHa 3 MAIMMH piukamu. CydacHa YHCeNbHICTh BUAPH B Hik-
HbOMY [ToOyxoki ominena B 86—108 ocobun, mo Ha 38,5 % Oinbme piBast 2000-2005 pp. i Ha 58,1 % Oinbiue,
HiK y 1992-1995 pp. [IpuBeneHi moKa3HUKK CBiqYaTh PO YTPUMAHHS TEHCHIIIT 0 MOBUTEHOTO 3POCTAHHS YH-
CENBPHOCTI Ta po3IupeHHs apeany. CepeaHs po3paxyHkoBa miibHicTh — 0,489 ocobun/10 ra akBaropii (0e3
ypaxyBaHHsI IPHOepEKHO-MOPCHKOi 30HH). [0 OkpeMuM AinsHKaM iCHyBaHHS IIOKa3HUKH JOKaJbHOI MIINEHOCTI
Bupyu KonuBaroTbes Bix 0,181 (Bepesancekuit muman) 1o 1,14 ocobun/10 ra (monusss Cunioxu, KoBasiBebki
waBHi). [Ipy IbOMy OCHOBHI pe3epBaTH BHAY 3arajioM JIMIIAIOTHCS HE3MiHHHMH — L€ PYCJIOBO-IUIaBHEBI 0i0-
toru IliBnennoro byry, [arymy ta IHrymbI, i3 AKX 1 BiZOyBa€eThCA PO3CENCHHS 3BIpiB IO MPUTOKAX IUX PIYOK
Ta Mirpamis AOpOCIHX CaMIiB uepe3 MicleBi Bomoposninud. OKpeMi HEBENMKI OCEpeIKd iCHYBAaHHS BUIPH
noB’s13aHi 3 BepmmHamH i 6eperamu Tuniryiscbkoro 1 bepe3zancekoro mmmaniB. HaliMeHmn gociimxeHuM OyB i
JUIIaeThes [HrymenpKuii ocepeok iCHyBaHHS BUAY, SIKHI 3a3HaB 3HAYHOTO BIUIMBY HACHIIKIB BiICEKOBHIA Hii.

KnrodoBi cnmoBa: Bumpa piukosa, Lutra lutra, cygacua gucensricts, Maini piuku, Hmkae [To6yxoKs.

Beryn

Buspa piukosa (Lutra lutra Linnaeus, 1758) e npeacrasuukom poauuu Mustelidae, pizko Bif-
PI3HSAIOYUCH B HHOMY BHPAKEHOIO E€KOJIOTIYHOI Ta MOPQOJIOTIYHOI aJanTaIliero 10 BOJHOTO cepe-
noBuIIa. [cHyBaHHSI BHIy ITOB’S3aHO 3 MPiCHOBOIHIMU 1 COIOHYBAaTO-BOJHUMH BOJOHMaMU — 03€-
pamu, piukaMy, iX AeIbTaMM Ta ecTyapismu. Lle Tumosuil TpaHcmaneapkT, a0OpUIeHHUH KOMIIOHEHT
YKpaiHCBKOI TepiodayHH, KUK 3[1aBHa 3acemse Bci piukoBi Oaceitau Bin [lomices 1o YopHOMOpPCH-
koro ysoepexcks [Korneev 1959]. TloBcroan Maao9rCeNsHUM 3BIp, SIKHE 10 Mipi BOIOrocmoaapuol
Tparcdopmallii pidok y Apyrid monoBuHI XX CT. CTaB pikicHUM i1 B 1994 poui HaOyB «4epBOHOK-
umwkHoro» crarycy [Volokh & Rozhenko 2009]. TIpote, 1ocuTh HEOUiKYBaHO, BIPOJOBK OCTAHHIX
30-40 pokiB To BCiif €BpOIIi CTANH BIAMIYAaTH 3pOCTAHHS YHCENBHOCTI BUIPH Ta YaCTKOBE BiJTHOB-
JieHHs i apeany. [I[puuuHaMu [IbOTO SIBUIIA CTAJIO MaiKe MOBHE MPUITMHEHHS MUCIHBCHKOTO Mepec-
JiyBaHHS 3BipiB Ta YaCTKOBE BiJHOBJICHHS MPUPOIHOT CaMOPETYISAIIl PiYKOBO-ECTyapHUX €KOCHC-
TEeM, 110 B MOETHAHHI 3 BUCOKUM PIBHEM €KOJOTIYHOI INIACTUYHOCTI BUAY 3a0€3MEUHIIO YCIIIIHICTD
posmuokenHs Buapu [Hung & Law 2016].

Cynsu 3 OrIsIoy JITepaTypH, IMOKH IO CICIiaTbHAX y3arajbHEeHb M0 TaHOMY BHIY U TePH-
topii by3pkoro [1oHU33s1 HE BUKOHYBAJIOCS, IO ¥ CTANO OAHIEIO 3 MPUIHH MiATOTOBKU JaHOI CTATTI.
OxpiM 1poro, B yKpaiHCBHKiH JiTepaTypi MPaKTHYHO BiACYTHI JOCTIIHUIBKI MaTepiany MO0 Mpoc-
TOPOBOT'O PO3MOALTY Ta crielu(iku iCHyBaHHS BHIPU B MaJIHX PidKax CTEIOBOI 30HH, CTaH 1 CTPYK-
Typa OiOIIEHO3IB SKUX KPUTHYIHO 3aJICXKHI BiJl CE30HHUX TiIpopekuMiB. TakuM 4YHMHOM, OCHOBHHUH
00’€KT yBaru — CKOJIOTiYHI aCIeKTH 1CHYBaHHS I[bOTO HAIIBBOJSHOTO XIKaKa B TIAPOMEpPExXi Ma-
JUX PpIYoK, Mo 30iraroTh 70 JuMaHiB Ta [liBgeHHOro Byry i KOMHMM YHMHOM HE 3ITUBAIOTHCH MiXK
co0or0, (hOpMYIOUH Cepito cyOmapaliebHUX IPIOHUX 1 HECTAOUTBHUX 32 T1APOPEIKUMOM BOJOTOKIB.
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BiolieHO31 OcTaHHIX JOCUTH «301IHEHI» B TUIaH1 010pI3HOMAHITTA, 0COOIMBO 3a JOHHUMH T1IpoOiOH-
TaMHU Ta 1XTi0(ayHOI0 1 BIANOBIAHO, MaJ0 NPUBAOIUBI U1 BUIPH.

OKpiM LbOTO, HEBEIHKI PIYKH, PO3TAIIOBAHI IIIIKOM B OTOYEHHI CTENO-MOJIbOBUX JaHAMADTIB,
BIIITKY-BOCEHH MEPECUXAIOTh 1 MEPETBOPIOIOTHCA B KACKaJ PYCIOBUX CTaBKiB, BIIUIICHUX NiISTHKA-
MU Oe3BogHOTO piuniia. Came HasBHA Mepexka IITyYHHX CTaBKiB (opMye 0cOOIMBI yMOBH ISl Me-
LIKAHHS HaIliBBOASHUX CCAaBILIiB, TO3BOJISIIOYM 1M BIKMBATH B CYTO CTENOBHX paioHax. Takum uu-
HOM, METOI0 POOOTH CTaJI0 BUBUEHHS CY4aCHOTO CTaHy, YACEIbHOCTI Ta MOLUIUPEHHS BUIPH €Bpa3iid-
cekoi (Lutra lutra) B rigpomepexi manux pigok Hmwkaboro [To6yxoKs.

AHaJ1i3 0CHOBHHUX J0CTizKeHb i myOaikamiii

Cyu4acHi, IepeBaXHO 3aX1IHO-€BPONEHCHKI MyOTiKaIlii 3 pi3SHOMaHITHUX MMUTaHb 010JI0Tii BUAPH
3HAYHO PI3HOMAHITHI, OXOILTIOIOYU B T.4. FCHETHYHI ACHEKTU JOKATGHUX HOMYJIALINA, OCOOIHUBOCTI
Xap4yBaHHS, COIIAIbHO-TIOBEIIHKOBY Crienn(iKy pi3sHOBIKOBUX 0COOMH Tomo. Haitbinpina KijbKiCTh
IPYHTOBHUX POOIT 3aKOHOMIPHO HAJIEKHUTHh IOCTIMHUKAaM 3axijHoi €BpONM Ta CKaHIWHABCHKUX
KpaiH, JI¢ BHJ OXOPOHSETHCS 3 CEPEAMHU MUHYJIOTO CTOPIYYs 1 3 THX YaciB MiNAHUHA CHUCTEMHOMY
monitopunry [McCafferty 2005; Quaglietta et al. 2014]. Takox HaOyBarOTh PO3BUTKY AOCIIIKEHHS
II0JI0 POJIi BUIIPH B TiAPOIIEHO3aX, aKTHBI3YETHCS 11 BUBYCHHS SIK IEPCIIEKTHBHOTO 00’ €KTY 0101HHU-
KalIlil eKOJIOTIYHOr0 CTaHy piuok Ta ix ectyapiis [Smiddy 2016].

Iepii moBiOMIICHHS TIPO HAsIBHICTH BUIPH B paiioHi By3bpkoro [ToHu33s Hanexarts me borura-
ny [Boplan 1651], npucytHi Bonu Takox B «Omnuci OuakiBcbkoi 3emiti» Maiiepa [Meyer 1794]. Bung
y Meskax 3ooreorpadiunoi cnenugiku JIHicTpoBchko-/IHITPOBCHKOrO Mexupivyus Bigmiuas M. Illa-
premans [Charlemagne 1937]. Ilocriiine icuyBanus Buapu B IToGyxoki miarBepmkeno O. Kopre-
esum [Korneev 1959], sskoMy Hale)KHTh OHA 3 MEPLINX y3aTATbHIOIOUUX POOIT MO0 AaHOTO BHIY
B YKkpaiHi, a TakoX y MOHOTrpadiuHOMY Orisiai KyHuneBux B. Abeneniiesa [Abelentsev 1968]. Te-
MaTHYHO-CIIEIiaTi30BaHi myomiKarii, IpUCBsYeHI YKpaiHChKil Buapi, Hamexkath A. Boioxy [Volokh
2003] ta I'. ITanoBy [Panov 2002]. Marepianu came 10 MiBASHHUAM iISHKAM apeany IMyOrmiKyBaiu
€. Poman [Roman 2000] ta M. Poxenko [Rozhenko 2006]. IIpore, nuTaHHS B3a€MO3aJI€KHOCTI
TepiodayHH, y T.4. IO BHAPI, BiJ CTaHy TiAPOMOP(HHX OIOTOMIB B yMOBax MPHYOPHOMOPCHKOTO
Cremny po3risiHyTi suie B po6oti 3. Cemoninoi ta O. Ymanens [Selyunina et al. 2006], Bukonanoi
Ha Matepianax YopHoMopcrkoro 3anoinnuka. [l{omo MukomaiBcbkiii 00macTi, pe3yabTaTu J0Ci-
mkennst Buapu B ymoBax HIIIT «Byspkuii Tapm» omy6iikoBano A. Auapycenkom [Andrusenko
2012], oxpemi ominku uncenpHocTi Buay npuseneHi 1. Haxonmeurnmm [Nakonechnyi 2012], mpote
y3arajJpHIOI0UI MyOUTiKalliil 11010 HOMyJIALiil BUAPH B cHcTeMi Maiux pidok IliBHiuHOTO [IpHuopHO-
Mop’s (Hacammepen Hkaboro [100yskks) MOKHU BiICYTHI.

Tepuropis nociaigxens (puc. 1)

Jocmimkeni piakoBi Mepexi po3ramoBaHi B Mexax MukomaiBcekoi oomacti Ykpainu. [Ipu 3a-
raJIbHO-CTETIOBOMY XapakTepi TepHTopii obsacTi B il Mexax HamiuyeTbess 121 piduka (ZOBXHUHOIO
nmoHax 10 kM), cyMapHa NPOTSDKHICTE SKkUX ckiamgae 3609,34 kM, a 3arajgbHa BOJOBKPHUTA ILIOIIA
(MOpChKa, TMMAaHChKa, PIYKOBA, CTABKOBA akBaropist) craHoButh 182,44 Tuc. ra (7,3 %). Okpim npu-
POIHHX, MPUCYTHS 3HAYHA KUTBKICTh IITYYHUX BOIOWM, moOynoBanux y 1967—-1994 pp., cepen sikux
39 Bomocxosuin Ta 1158 craBkiB i3 CyMapHOIO TUIOIIEIO BOAHOTO J3epKaia 16,2 Tuc. ra, me 5,6 Tuc.
ra 3aiiMaroTh KaHaJIH, KOJEKTOPH 1 KaHaBu. ['oioBHOMO piukoro € [liBnennuit byr, okpim skoi icHye
7 cepennix Ta 113 manux pidok. Takox € 26 o3ep 3arajapHOIO wiolieto 1,37 Tuc. ra, OiJbIa YacTH-
Ha SKHMX 3HAXOIUThCsA Ha miBocTpoBi KiHOypH. BonoTsHO-TmaBHEBi MacwBH 30€pexeHi B 3arliaBi
Byry, Kogumu, Iaryny Ta Iaryneus, ix cymapsa mioma 11,1 Tuc. ra.

VY3110BX MOPCBHKOTO y30epeksi pO3TalllOBaHI COJIOHYBATOBOJHI JIMMaHUM — bepe3aHChKHH,
Betikymcokuit, By3pkuii, [IHinpoBceko-by3pkuit, Kapabymicekuit (vactuna), Turirynscekuii (dac-
tnHa) Ta CacuKChKUH, 3aranpHO0 momer 90,1 Tuc. ral. [ToBepXHEBI BOJAM CYXOJIIBHUX BOJONM
XapakTepu3ye 3HauHUM piBeHb Minepanizamii (800—1700 mr/am®).

Y Boonuii poun Muxonaiscokoi o6racmi. Muxonais. 2018. 1-178. pdf: https:/bit.ly/3mX2dka
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3a TiIpOXIMIYHUM CKIIAJ0M BOHH HAJIEKaTh TiAPOKapOOHATHO-KAJIBIIEBOMY THIY 3 BHCOKHM
BMICTOM XJIOPUAIB, CyIb(}aTiB i cronyk MarHiro. Ce30HHI 3MiHU BOJHOCTI Pi4OK CIPUYUHSIOTH TTH-
00Ky TpaHchopMallito TiIpOXIMIYHUX XapaKTePUCTUK BOJOWM, Yy T. 4. BHACHIZAOK eBTpodikarii Ta
«UBITIHHD). [APOIOTIYHO Ta TAPOXIMIYHO BiTHOCHO CTaOUTBHUMH € BOAM IUIOPIYHO MPOTOYHHUX
[liBnennoro byry, Cuntoxwu, Iaryny, Inrynems, Koguvu Ta MepTBoBOIy. B 11X ke piukax MocTiiHO
MPUCYTHA i pi3HOMaHITHa iXxTiodayHa, sSika B MaJIUX [EPECUXAIOUUX BOJOTOKAX BHXKMBAE JIUIIE B
PYCIOBHX CTaBKax. 3aKOHOMIPHO, III0 HAWOUIbINE MPHPOTHO-BUIOBE PI3HOMAHITTS TiApOOiOHTIB
xapakrepHe st [liBaennoro byry, Cunroxu, [Hryny Ta [Hrysasms, ne npeacrasieno 20—30 Bugamu
pub, 3—4 BUIaMM JABOCTYJIKOBHX MOJIOCKIB, 2 BHJaMHU pakomofiOHux Ta 4-5 Bumamu amdiOiit
[Nakonechna 2020]. TakuM 4nHOM, CTEOBa YacTHHA MHKONAIBIIMHU Ma€ moHaa 28 THC. Ta mprbe-
PEKHO-BOJHHX YTi/Ib, SIKi TIOTCHIIIHHO MOXXYTh CIYTYBaTH apeHOIO ICHYBaHHS BUJIPH.

Marepiaa Ta MeToaH

®DaKTHYHUM MaTepiaioM, BUKOPUCTAHUM Y JaHii poOOTi, CAyryBaiy pe3ybTaTH TPHUALSATHPIY-
Hux (1992-2022 pp.) mochijkeHb eKojorii BUuapu Ha TepuTopii MukomnaiBcbkoi obnacTi. 3a Bkasa-
HUH IepioJl Majdyu Micue AesKi TepUTOpialbHI BIIMIHHOCTI B peaji3amii OKpeMHX eTamiB JOCI]if-
)eHb — y 1992—-1995 pp. oOcTexeHHs BOJAOWM aKIIEHTOBaHI 0 piYoK i JmMaHiB Twiiryno-by3s-
Koro Mexwupivus, B 1995-2000 3mimieHi Ha TEPUTOPIFO MIBHIYHO-CXITHUX paliOHIB y Mexax [HTryIo-
Iarynenskoro mexupivus. Brnponosx 2001-2009 pokiB ekcrieAnIIiiHI BUI3AM OXOILUTIOBAIH MIPAKTH-
YHO BCIO TEPUTOPIT 00J1aCTi, 3 HEBEIIMKAMHU 1HTEpPBaJIaMU MPOIoBXKyrouucs 1o 2018 poky.

HogiTHiit eran gocnimpkens y 2019-2022 pokax moB'si3aHU 13 eKCIEAUIIHHO-eKCIIEPTHIUMH PO-
00TaMu OO OIIHKK IPOEKTIB BIPOBAHKEHHS IPHUPOTHO-BITHOBHUX KEPENl €HEPrOBHPOOHHIITBA,
aKICHTOBAaHUX JI0 IIEHTPAJIbHUX 1 MiBIECHHUX paiioHiB HmkHbOro I100YKKS Ta 4aCTKOBO IO CYMiXK-
HUX TepuTopiit OmecsKoi o0acTi.

OCHOBHHM 00’ €KTOM JOCIIJPKEHb CIIYTyBaIX Oi0IEHOTHYHI KOMIUICKCH PIYKOBOI TiIpoMepeKi
Tuniryno-Iarynernpkoro Mexupivds. B rigporpagdidHoMy BigHOIIEHHI BOHA HAJICKUTH TPHOM PiUKO-
BUM OaceiiHam — Oaceiiny piuok [Ipudopromop’st (Lapuron, Cacuk, bepesans), Oaceiiny IliBneH-
Horo byry — mpaBobepexui (Koguma, Urmauknis, bakmana i Yaprana) ta miBooepexHi (CuHroxa,
Yopuuit Tanumk, Benuka 1 Mana Kopabensni, 'apOy3unka, MepTBoBin i3 mputokamu, I'nunmmit
€nanenp, [Hryn i3 mpuTokamu), a Takox 6aceiiny Hiwknrsoro lninpa (Bucyns, bokosenrska, Bep6o-
Ba, [urynens). IIpuTOoKOBi GajKy BKa3aHWX PIYOK i APIOHO-TOKANBHI, THMYACOBO 3BOJIOXKEHI BOJO-
TOKH 0OJIKOBYBAJIH, IIPOTE TTOJIHIIAIN 11038 MEXAMH MOIBOBUX 00CTEXEHb.


https://bit.ly/41ro3eW
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Buxopuctanuii B 1aHil cTaTTi MaTepian HoeHye O6araTopiuHi aBTOPChKi JaHi, OTpUMaHi 3a pe-
3yJIbTaTaMU TiAPOEKOJIOTIUHUX JOCHIIIPKEeHb OCHOBHUX pidok Huxuboro IloOyxoks Ta 6araropiuHu-
MU JTOCTi THUIIFKO-00JIIKOBIMH TaHUMH MO0 BHIPH.

OIiHKK €KOJIOTIYHOTO CTaHy 1 BOAOrocnoaapyoi Tpancdopmaiiii pidok, iX riapoorivHi Ta rij-
POXiMiuHiI mapaMeTpH MPHBEACHI B aBTOPChKuX myoOsikamisx 2015-2022 pokis [Nakonechnyi &
Khrystych 2015; Nakonechna et al. 2021, 2022]. JlaHi 111010 HasIBHOCTi Ta YUCEIBHOCTI BUAPH TEPi-
OJIMYHO BiZIOOpakail B aBTOPCHKUX ITyOJTiKamisX, MPUCBSYEHUX OTJIsIaM (ayHICTUYHHX KOMILIEK-

ciB rigpomopdHuX JaHAmadTIB 1 MATPEMYBaHHX HUMH mapasuroreHo3iB [Nakonechnyi & Poletaev
2005; Nakonechnyi 2012; Nakonechnyi & Serebryakov 2013].

JlolaTKOBO BHKOPHUCTOBYBAIM KapTorpadiddi MaTepialid IIoI0 OCOOIUBOCTEH penbedy, opo-
rpadii, mepeciyHuX i a0COMIOTHUX BUCOT MICIIEBOCTI Ta HASSBHUX BOJOTOKIB 13 BUKOPUCTAHHAM T'€O-
noprany Gis Map Server?. Jlis netansHOro kaprorpadyBaHHs Micllb Bi3yaibHOT (Gikcallii TBapuH un
iX CXOBaHOK BUKOPHCTOBYBalH Kpocraatrdopmeny reoindopmaniiiny cuctemy QGIS ver. 3.28.33
(momaroxk SAGA GIS 7.8.2). Jlanmmradtu mocmimpkyBaHoi TepuTopii ineHTH(]IKYBamH 32 €IUHOIO
Ki1acubikamiero IPUPOAHUX 1 AHTPOMOTEHHO 3MiHeHMX NaHAmapTHUX KoMiuiekciB [Sorokina 2019],
Giotoru — BianoBiaHO 3aransHoi knacudikaiiinoi cxemu [Didukh 2020], ocenuia — 3a knacudi-
kariero EUNIS [Onyshchenko 2016]. OnparpoBanmii i 3HaYHAN 00CAT PETPOCIIEKTHBHOTO MaTepia-
7y 10O TiAPOJOTIYHOTO PEKUMY, 0OCATIB 1 CE30HHOCTI CTOKY PiUOK, 3alI03WYECHUM i3 CIeIialbHOT
JiTepaTypH, T1IPOJIOTiYHUX JOBIAHUKIB Ta 3BITIB, 10 MO3HAYEHO B TEKCTI BiATOBIAHUMHU MOCHJIAH-
HAMHU. AHQTITHYHE y3araJlbHCHHS MaTepialliB IMOI0 EKOJIOTii BHUAPH Ta TiIPOCKOJOTIYHOTO CTaHY
MiCIIeBO1 TipoMepexi (K cepeloBUINA iICHYBaHHS JaHOTO BUAY) JO3BOJMIO OTPHUMATH IEPBHUHHI
MOpPiBHJIBHO-MOHITOPUHI OBl BUCHOBKH, NIPUBEJICHI B IaHii poOOTi.

Memoou Oocnidxcenv, BIINOBIAOYM 3asBlIEHI MeTi Ta 3alayaM, MOEAHYBAJIM JABa Pi3HO-
CIIPSIMOBaHI METOMUYHUX KoMILUIekcH. [lepiimii i3 HUX MaB TiIpOJIOTIYHO-BOJOTOCIIONAPYE CIIPSIMY-
BaHHS (CKOJIOTIYHHM CTaH 00CTEeKYBaHUX BOJOMM, IX TIIPOJIOTIYHHHA PEXHM i CTATYC, FAPOXIMIYHI
0COOJIMBOCTI Ta OaraTopiuHy AHMHAMIKY MPOTOYHO-CTOKOBHX XapaKTEPHCTHK), & IPYTHHA MOEIHYBAB
3acobu 1 MmeTou, 6e3MmocepeIHbO CIIPSIMOBaH1 Ha BUABIICHHS BUJPHU Ta CIIIB ii JKUTTEMISIIBHOCTI.

Ix MoxIHBO JIeTalli3yBaTH y BiJIMOBITHOCTI BiJl 0a30BUX METOJIMK 3a TAaKOK TPaJialli€ro:

a) PI3HOCE30HHI MapIIPyTHO-TIOJIHOBI 00CTEKEHHS BOAOKM Ta iX MPHOEPEKHUX CMYT 13 METOIO
Bi3yallbHOT (hiKcarlii XapaKTepHUX CIIIIB JTiSUTBHOCTI BUIPH 1 CaMHX 3BipiB, 0OMIKYy X CiiloBOi Ta
KOPMOBOT aKTUBHOCTI, YKPHUTTIB Tomo. Beroro BukoHano 311 obcTexens, i3 skux 292 npoBeaeHO
Ha CEepEeHiX 1 MaJINX piuKax;

0) aHOHIMHE ONMUTYBaHHS MICIIEBHX KUTENIB, ACTYXiB, pHOATIOK, MUCIHUBIIIB 1 BIACHHUKIB CTaB-
KiB IIOJI0 3yCTPivil BUAPH Ta CIIH 11 )KUTTEIISUTBHOCTI, MICIIsSl IEPEXOIiB, PO 3HAXIJAKH 3aruOIuX 4u
3100yTTs 3BipiB. 3a 30 pokiB onmuTaHO 96 NMrOCH, OUIBIIICT 13 IKUX HEOTHOPA30BO;

B) aHaJITU4YHE ompalroBaHHsa odimiiiHoi 0071iKOBO-3BiTHOI iH(OpMaIIil 00 BUAPH Ta ii unce-
JILHOCTI B OKpPEeMHUX IiJsHKax Timpomepexi HwxHboro IToOyxoks, a TaKoX YCHHX IMOBIJIOMIICHB,
OTPUMAaHWX BiJI MpAIiBHUKIB NMPUPOIHUX TAPKIB 1 3alOBIJHHUKIB, BJIACHUKIB MHUCIMBCHKUX YTilib,
mpaiiBHUKIB MuKkonaiBchkoro Ynpasminas Jlep:kaBHOro AreHTcTBa Mesiopalii Ta puOHOTO rocto-
napctBa, (axiBliB MUKOIAaiBCHKOTO 0OJACHOTO YIIPABIIIHHSI JIICOBOTO i MUCITUBCHKOTO TOCIIOIAPCT-
Ba. 3 YMCIIa OCTaHHIX onuTaHo 57 (aXiBUiB (erepi, IHCIIEKTOPH, MHUCIMBCTBO3HABII, HAYKOBI CITiB-
POOITHUKY, JTICHUKH, JIOIMAaHH).

Oxpim 116010, B 2019 Ta 2020 pokax BUKOPHCTOBYBAIH Ha/laHI BIACHUKAMU MHCITHBCHKUX YTiIb
TpH HiuHi potomactku Moultrie Game Spy M-880 Genl, siki po3miriryBaiti B pisHHX JUISHKAX PidoK
Bepesans, Yapramm i MepTBoBia. CymapHo 3a 35 Houeil i3 101OMOroro (POTOmacTok (ikcoBaHO cca-
BIiB 11 BUAIB, IPOTE BHApA KOJHOTO pa3y B 00’ €KTUB HE TOTpAITHIIA.

2 Gis Map Server. I'padiunmnit cepsep ms porpamu IIC 6, Map Draw 2 u Gis Web Client. T'eomopran koMImekcy
GaHKy M(POBKX KapT i JAaHUX AUCTAHIIHHOTO 30HAyBaHHs 3emii. http://globalgis.com.ua/products/

3 QGIS Desktop — nactinsna I'IC ans cTBOpeHHS, pefaryBaHHs, Bizyalizallii, aHajli3y i my6JiKallii reonpocTopoBoi
indopmanii. URL: https://www.qgis.org/uk/site/about/features.html
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Bcest HakommueHa 3 1992 poky aBTOpchKa, 0QilifHO-3BiTHA Ta aHOHIMHO-aHKEeTOBaHa iH(popMa-
i, SIKa OPSMO YU OIOCEPEKOBAHO CTOCYBajacs 3HAXiMOK 1 OLIHOK OIHOK YUCEIbHOCTI BUIPH,
(bikcoBaHa B cIeIliaIbHOMY OOJIIKOBOMY JKypHAJIi, 110 JIO3BOJISIE BUKOHYBATH I'py0i MOHITOPHUHTOBI
y3arajJbHEHHS B PO3pi3i POKIB Ta OKpPEMHX CyOTEpUTOpiil 30HU HOCIIIKEHB.

Juis 1iporo HEepBUHHI AaHI MiATaBaid CTATUCTHYHOMY TPYIYBaHHIO 3 OJHOYACHHM ypaxyBaH-
HAM CYNYTHIX JaHAMA(THUX, TiAPO-KIIMAaTHYHUX, TiAPOJIOTIYHUX, TiAPOEKOJIOTIYHMX, TiIpOXiMid-
HUX Ta 3arajbHO-CKOJOTIYHHX XapPaKTEPHCTHK MICIIEBOCTEH, PiYKOBUX BOJOTOKIB i HAJCKHHX iM
MITyYHUX BoxoWM. OTpUMaHi pe3ysbTaTh MOPIBHIOBAIHN 3 PETPOCHEKTUBHUMH JTaHUMH IIOA0 CTaHy
piukoBux Bomonm mepioay 1970-x pokis [Long-term... 1985], Hamararo4rcs BUSBUTHU 1 TPOCTEIKUTH
MOXJIMBI 3MiHU BOJOMMHUIIHUX 1 HABKOJIOBOJOWMHUIIIHUX O10TOIIB, MOB’A3aHUX 13 BILTMBOM MPHUPO/I-
HOTO (IIepeCUXaHHs BOJOIMM, BITPOBI HArOHW BOIHU TOIIO) YH aHTPOIIOICHHOTO, 200 TEXHOTEHHOTO
xapakrepy (Memopailis, yTBOPEHHS BOIOCXOBHIII, CTaBKIB, 3aJIiCHEHHS TOIIIO).

Pe3yabTaTu gociaigxeHb

3araibpHO-€BpOIIeHChbKa TEHJICHIIISI CTa0Ii3alii Ta YaCTKOBOTO BiJHOBJICHHS apeayly BUAPH Ha
MEXKi CTOPiYb MOIMPUIACE 1 Ha TEPUTOPiK0 YKPaiHU*, 110 CYIIPOBOIKYBAIOCS PO3LIMPEHHAM apeaiy
BUy Ha TiBaeHb i cxin Crenosoi 30uu®. B HmwkuboMy [100yskoKi 30UIbIIEHHS TTOBIIOMIIEHD MPO
Bi3yaJlbHE CIIOCTEepEeXXEHHs 3BipiB npunagae Ha 1998-2001 poku, pu 1bOMY BUAPY Ta CIIIAM 11 Tis-
JIBHOCTI HalyacTillle BiAMiYanu B piukax MiBHIYHO-CTEIOBUX paioHIB — BiA cMT BpapiiBka 10 cMT
€nannsg. Cami aBTOpH 3a LI mepioj] JUIlle OJHOTO pa3y BidyalbHO croctepiranu Buapy B lllepbOa-
HIBCHKOMY BOJIOCXOBHII (Ha TepHTOpii €JaHebKOro paiioHy), 27 pa3iB Ha Oeperax piyoK i JMMaHIiB
(ikcyBaym cBiXki ¢y (y T.4. Ha TepuTopii M. MUKoJIa€Ba), ABiYi BHSBIISIIN JKUAJII HOPOBI CXOBaHKH
3Bipa Ha IHryni. 3a 1i > poKH, 3TiIHO 3 MOBIJOMIEHHSIMU MUCIMBLIB, BiIOMO NP0 ABa BUIAIKHU 3/10-
OyTTs BUIpH (0OMaBa Ha piuni bakmana), mpo 1 BHMagok 3aru6esni J0pociioi 0cCOOMHU Ha aBTOTpaci
(KazaHkiBCchKHid p-H) Ta JBOX 0COOWH y Arepax (piduka [Hrynens i ctaBok Ha Bucyni). OkpiM 150r10,
3a pe3yiapTaTaMM ONUTYyBaHb (DikcoBaHo Oinbine 30 MOBIJOMIEHBH NPO BHUMAAKOBI 3yCTpidi 3Bipa,
MepeBaXHO HA MEepexojax Yepe3 aBTOTPACH. 3arayioM, aHaji3youn (GakThuHi Marepianu 3a 1992—
2010 pokH 1 OMHPArOYHCh Ha Pe3yJIbTaTH ONMMUTYBAHb Ta aBTOPCHKI OOJIKH, CUTYaIlito 10 Buapi Huxk-
HBOTO [100YXOKs JUIS BKa3aHOTO MEPioy CINiJl BBAXKATH HEJOCTATHHO BUBUYCHOIO, a JIJIS TiApOMepexi
MaJIUX PiYOK — MPAKTUYHO HE 3 SICOBAHOIO.

3a nepioxn 2011-2022 pokiB 00CSTH Bi3yalbHUX CHOCTEPEKEHb BUIPH Ta CIiNIB 11 JKUTTENISANb-
HOCTI 3pOCJIM Ha MOPSAJIOK, aKIIEHTOBAHO YTPUMYIOUH 3aJIeKHICTh 1010 noiuHau [liBnenHoro byry i
BOJIOMM MIBHIYHUX paiioHiB MukoiaiBcbkoi obiacti. BoxHouac, i3 2017 poky pi3KO MOYACTIIIATH
MOBITOMJIEHHS pUOAJIOK MPO 3yCTpiui BUAP y CTaBKax rigpoMepexi Meprtosoay, I'Humoro €nanus
Ta npuToK [Hrymy. Indopmartis npo HasBHICTE BUAPH B OCTaHHI POKU IMPUCYTHS B 3BiTax Ta Ha oi-
MIHHUX caiiTax MPaKTUYHO BCIX 3aMOBIIHHUKIB 1 MPUPOTHUX TAPKIB.

KopucTyrounch HaKOMMUCHUMH JAHUMHU 100 MICI(b Bi3yaJbHOTO CIIOCTEPEXKEHHS 3BipiB (Bif-
KHMJIAI0YM TIPH 1TbOMY BCi CyMHIBHI TIOBiJIOMJICHHS), OYJI0 TOOYIOBAaHO JBI KAPTOCXEMHM JIJISl TPOCTO-
POBO-4acoBOi OMiHKK TomupeHHs Buapu B HikHboMy [loOysxoki. Kaprorpadiune BimoOpakeHHsS
JaHWX IMOMO Micllb 3HaxojpkeHb BUIy B 1992-2010 pokax BimoOpaxeHo Ha puc. 2, a. Ilopsa
(puc. 2, b) BimoGpaskeHO pe3yabTaTH MPOBEACHUX OMMTYBaHb Ta HOBimIMX obcrexens (2019-2022)
PIYKOBOI TigpoMepexi, CTaBKiB 1 Bogocxosuml. Ha 000X prcyHKax MO3HAYCHI TOUKH 3yCTpidi 3BIpiB 1
CHIJIB iX JISUTBHOCTI, TIPH IIbOMY Y€PBOHUM KOJIHLOPOM TMO3HAYEHO MICIIs 32 aBTOPCHKUMH JaHWMHU,
JKOBTHUM KOJILOPOM — 3 OIIUTOBUMH JAHUMH.

AHati3 KapTOCXeM CBiTYHTH, IO B I[IIOMY, IIPU SIBHO PI3HUX KUIBKOCTSIX OOJIIKOBHX IaHHX Y
gaci, IPOCTOPOBUIA PO3MOLN MicIlb BUSABIEHHS BuapH 3a 30 pokiB (1992-2022) ne 3a3HaB 0coOn-
BHX 3MiH. OCTaHHI YiTKO TSKIIOTH 10 pycia i Bogocxosuml byry, HmkHiX nurtHok Komumu ta Cu-

4 YncenbHicTs, pocernenns i nodysanns suap (Lutra lutra) B Vipaini. 3a caiitom «Mownimopune 6iopiznomanimms 6
Vkpainiy. http://biomon.org/cadastre/2tp-hunting/lutra-lutra/

5 Cropinka «2010 pik — pix Buapu (Lutra lutra) B Ykpaini» (aBt.: €. Cxopoboraros, 1. 3aroponniok): BeGcaiit
VYkpaincekoro tepionoriudoro toapuctea HAHY. http://www.terioshkola.org.ua/ua/fauna/totem/lutra-2010.htm
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HIOXH, IaBHIB IHrynmy, bepesani ta Hwxuporo Iuryneus. BogHodac, mOMITHO 3pocia KiTbKIiCTh
3HaXOJPKeHb BUJIPH Y IITYYHHUX BogoiiMax HaBkojo IliBnenHoykpaincekoi AEC, y BepxiB’sx Meprt-
BOBOJY Ta 10 JiBoMy Oepery TuiiryaschbKoro JuMany. BogHouac BiicyTHI AaHi PO 3yCTpivi BUIPH
B NIoHM331 by3pkoro niumMany, Butokax BucyHi Ta BokoBeHbKH, a Takox 110 YHUuKIIii.

IToTpiOHO BIIMITHTH, IO CyYacHe 3pOCTaHHS 4YacTOT 3yCTpPidi BHIPH YaCTKOBO 3yMOBJICHO I
30UTBIIEHHSM YHCIIA JIIOeH-CIOCTepiraviB Ta X TEXHIYHUX MOXKIMBOCTEH (aBTO, YOBHH, Pi3Hi MpH-
OopH criocTepexeHHs, €X0J0TH). SIBHO, IO BIIITKY B CTaBKOBHX BOAOMMAax KiJBbKICTb Bi3yaJIbHHUX
CIIOCTEPEKEHD 3BIPIB Ma€ XUOHO-BTOPUHHHUK XapakTep, CIPUIMHEHUH CyTO CUTYyalliiHUMU SIBUINA-
MH: @) CTalliaJbHO-KOPMOBUMH (KOHIICHTpAIlil TBAPWH Yy HAHOUIBIN CHPUATIMBUX Y KOPMOBOMY
BiJTHOIIICHHI CTaIlisX); 6) €TOJOTIYHUMHE (3POCTaHHS IEHHOI aKTHBHOCTI 3BIpIiB MPH BiICYTHOCTI Tie-
pECITiIyBaHHs); 6) MIrpaiiHUMK (aKTUBAIis] MDKCTAIIabHUX Ta MKBOJOWMUIIHUX TIEPEXOIIB).
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Fig. 2. Map of otter records in
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Tak, OCHOBHA 4acTKa MOBIJOMJIEHb IIPO 3YCTpidi 3BipiB MOB’A3aHA caMe 3 MEPEXOoJaMU BUAPHU
yepes aBTomarictpaii. [logiObHi nepexoan NOCUTh 3BUYalHI B pailoHi JaMOu CTaBKa-0X0JOKyBada
B pyciai Cyxoro Tanmuky mo6ins [TiBgerHoykpaincbkoi AEC, Ha okonmHIsgx cMT €aHenb, Ha JT0po-
rax y3nopx OeperiB OiekcaHIpiBCbKOro Ta bakmainHCBKOro BOJOCXOBHILL. I3 7 3ycTpidelt BUIpH
Janexo Bif Boau (3—7 kM), 6 BUNAJKIB SIBHO IOB’sI3aHi 3 MirpaliifHUMu nepexoaMu 3BipiB 10 cTe-
MTOBUX CTABKIB 1 JIWIIIe OJTMH MaB MicIie B cyxoMy pycii bakmanu (mo6nmsy c. Kysnenose). Cynsun 3
OIUCY TaKUX 3yCTpiuell, BC1 BOHU CTOCYBAIMCS JOPOCIUX CaMIIB, OJUH 13 SKUX BCTYNUB y Oiliky 3
naikoro, a Apyruil cipoOyBaB HalagaTd Ha MUCIIUBIIIB, SIKI IIIyKaJIK B Xalllax MifApaHka ¢a3aHa.

ITo3UTUBHUM HACIiKOM Cy4acHOi BIJCYTHOCTI HEpeCiiyBaHHS BUAPU CTaJ0 3MEHIICHHS ii
00EepEeXHOCTI, 10 I COPHUSIIO 3pOCTAHHIO YACTOT Bi3yalbHOT'O CHOCTEPEKEHHS 3BipiB, CTBOPIOIOYU
UTFO310 1X 3HAYHOI YMCENbHOCTI. B MesKuX CLIBCHKHMX CTaBKaxX MICIIEBI BUAPH Maiibke HE OOAThCs
JIIOJICH 1 HaBITh BJCHD YaCTO MPOIUIMBAIOTH KOJIO pUOAKiB Ta JIAKAIOTh KynaibHUKIB. [10/1i0HA moBe-
JIHKa XapaKTepHa Il OKPEMHUX OCOOMH i POIMUHHUX TPYII, IO MEIIKAIOTh Yy PYCIOBHX CTaBKaX Bep-
XiB’1B MepTBOBOMY, B paiioHi Murilickkux noporis Ha [liBnearomy by3i, B CodiiBcbkoMy BOJIOCXO-
Bumi Ha [arymi. Biitky 2021 p. Ha ckemscromy Oepesi KynpsBechkoro Bomocxopuima (y BEpUIHHI
piuku MepTBOBi) CIOCTEPIraji CaMKy 3 TPhOMa MOJIOJUMH, SIKi 3BUKIN A0 MOCTIHHOI IPUCYTHOCTI
niTeil Ha Oepesi, ane Bipa3zy XOBAIKCH KoK Oaumiin HOBUX Jtojeil. Lle BogocxoBuiie sBisie o000
BOJIOHATIOBHEHUH BY3bKHUH (10 50 M), IpOoTe TOBIHiA 1 TIMOOKUI KaHBHOH 13 TPpaHITHUMH Oeperamu,
B SIKOMY, 32 CJIOBAMH MICIICBUX YKHUTEIIB, BUIPH HKITH 3aBIKIIH.

BonoiimMa 1151 cTabiTbHO TPOTOYHA 1 JJOCUTH pUOHA Yepe3 3HaUHy TIIMOMHY (110 5 M) Ta HasBHICTh
IPaHITHUX IO Ha JIHI, SKi TEepPEeIIKOIKa0Th BUKOPHCTAaHHIO HeBOiB. OCHOBHI BHIU prO — Ka-
pach, ILTITKA, TOBCTOJIOOUK OiMMiH, OKYHB 1 0araTo IIyKH, 3aJULIKH (IIEPEBAXKHO T'OJIOBH) SKHUX IOC-
TIHHO BUSBJISUIA B MICIISIX TOMIBIII BHIpP Ha KaM STHUCTUX Oeperax. 3a 5 KM Bijl BKa3aHOTO BOJOCXO-
BHIIA, B HEBEIIMKOMY CTEIIOBOMY CTaBKYy Iutomero 2,3 ra (3a 0,6 KM clipaBa Bijx pycia MepTBoBOIY)
TEX MPUCYTHI JeKiIbKa BUIP 13 CHOKIMHUM BiIHOIIEHHSIM 10 Jrofeil. MoXIINBO, 1110 11 OJHA 1 Ta X
pPOIMHHA TPyIa, SIKa BIITKY TEPIOTAYHO NMEPEXOANTh Y CTABOK 13 BOJOCXOBHIIA (JIe TMOCTIHHO KyTia-
FOTBCSI JTIFOJTN ) Ta MOJIAIIAE HOTO BOCEHHU.

V3araJibHEeHHS TaHUX 11010 010TOMHO-TaHAMAPTHOI crienru(iKu MicIlb 3yCTpidi 3BipiB Ta CIIIB
X KHUTTEMSUTLHOCTI CBIAYWTH, IO BUIPY BUABISUIM B HAaWPI3HOMAHITHIIIUX MICHEBOCTAX — BiJ
pycnoBux ninsHok IliBneHHoro Byry 70 cTaBKiB i 3poIlyBajbHUX KaHAJIB 1 HABITh Ha CyXOJOJI.
IIpoTe, 3aKOHOMIPHO MPOCTEKYETHCS HEPO3PUBHUM 3B'I30K LIMX TBAPHH i3 MEBHUMH TipoMopdhHU-
MU CyOTEepUTOPISIMH — JIMMaHaMH, TUIABHSIMH, BOJOCXOBHIIAMH 1 CTABKAaMH, TOOTO 3 BOJIHUMH CTa-
LisMH, JIe IpUCYTHS puba. besnepedHo, Mo IUPOKUNA CHEKTP CyYacHHUX MICIb iICHYBaHHS BHJIpPHU
JIEMOHCTpPY€ 3HAUHY €KOJOTiYHY HOro IUIACTUYHICTh Ta 3JaTHICTh HIBUAKOTO ()OPMYBAHHS BY3bKO-
TPYMOBHX afanTalifHIX 31aTHOCTEH O BIDKUBAHHS B YMOBaX Pi3HOTHUIIOBOTO CEPEIOBHUIIIA.

AHaNi3ylouu pe3yNbTaTH TOJIbOBUX IOCIIIKEHb 1 JeTalbHO BHUBYAKOYM MICIS 3HAXOJPKEHHS
3BIpiB, aBTOPU BUALISIOTH JIEKIJIbKA MPOCTOPOBUX Ta JIOKAJIBLHO-TaHIIA()THUX ACIIEKTIB ICHYBaHHS
BHy. BilMOBIIHO 1M BUAUISIOTHCS TPU €KOTHIA BHIPH. Ix MPEICTABHUKHU 32 HAsSBHOCTI 0araThox
CHUIBHUX PUC MalOTh 1 TIEBHI JIOKAIIBHO-€KOJIOT1YHI BiJIMIHHOCTI, BUPaXeHI B KOMIUIEKCAaX MPOCTO-
POBO-TaHAMA(THOI, KOPMOBOI Ta €TOJIOTIYHOI CIICIH(IKH.

Exomun 1. Ilepmmuii 1 SBHO IEpBUHHMI €KOTHII, HAISKUTH CYyTO PIYKOBHM BHJIpaM, SKi MeIl-
KatoTh y piukax IliBgennuii byr, Cuntoxa, [aryn, Iarynens 1 HaJeXHUX iM PyCIOBHX BOJOCXOBHIIL.
Hait6inpm onTuMansHIMHU 32 KOPMOBAMH YMOBaMH Ta 3HMOBO-JTEOJJOBUM PEXKAMOM ISl iICHYBaHHS
3BipiB PiYKOBO{ €KOTPYIH € MBHAKOTEUiiHI AinsgHKM piuku IliBnennnit byr i iioro npurox — Cu-
Hiox# 1 YopHoro Tanumnky, cepenHs Ta HIDKHS YacTHHHM piukd IHTyn. PesepBarne, siBHO OiibII ce-
30HHE 3HAYCHHS YTPUMYIOTh TaKOK 03EPOIOAiOHI MIHOOKI Iuieca piuku KoauMu i mpupycioBi 1mia-
BHEBI IUIIHKHU pidok ['pomoxmis Ta IHTyners.

KirouoBuM pesepBaToM TBaprH PiuKOBOTO €KOTHITY Oyia i mumaerhbes ponuHa [liBgennoro By-
Ty, B MEKaX sIKOI PUCYTHI Bi OI0TOMIYHO Pi3HI JIISHKY (MIBHIYHA Ta MiBICHHA) TIOCTIHHOTO ICHY-
BaHHs BUy. IliBHIUHA minsgHKa Oy36KOT0 pe3epBaTry posramoBaHa Bix cena KpacHenske IlepBomaii-
CBKOTO paiioHy 110 Mmicta BosneceHnchka (pasom i3 monmsssMm Komgumu, Cunioxu, MepTBoBony), ae
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MO€AHAHI CYyTO KaHbHOHI MIBUAKOTEUiiHI YACTUHU PIUKH, OCTPOBH, MOpOrU 1 mepekaru. IliBaeHHa,
PIBHUHHO-TIJIaBHEBA YacTHHA piuku lliBneHHuit byr po3TaoBaHa BHU3 BijJ MicTa Bo3HeceHChK 1 10
MiBAEHHUX OKOJIHIb cella bajgoBHE, 0XOILTIOI0UM TaKUM YMHOM i BepmuHy byspkoro mumany. Lo
pe3epBaTHY IUISHKY MOCTIHHOIO iICHYBaHHS BUJPU O10TOMHO Bifpi3Hs€ pIBHUHHUM XapakTep piukd,
HasIBHICTh INIMOOKOTO pyclla, BEIMKUX IUIOL] IIJIABHIB 1 YHCEJIBHUX IIJIABHEBUX 03€p 13 YUCEIbHUMU
MPOTOKaMH MiX HUMH. [IpoTe, B IDIaBHSIX MPAKTUYHO BIJCYTHI MOXKIMBOCTI MOOYJOBH HOPOBHUX
CXOBAHOK, 1[0 B YMOBAaxX JIbOAOBOIO PEKUMY YCKJIQHIOE 3UMOBE BI)KUBAHHSA 3BIpiB, CIPUUMHSAIOUN
ix mepemimenHs o dapsarepy. banspkum o ymos IliBnenno-byspkoi 3ouu € HukHpo-IHTYyIbCEKa
nirstHKa (Bin yets I'poMoktii mo6mu3y cena HoBomerpiBka i BHU3 10 MicTa MUKOJIa€Ba), siKi paHimie
MIEBHO CKJIAJANIN €IMHE 11e. [HrybchbKa piukoBa apeHa iCHyBaHHS BHIPH TaKOX MICTUTH JB1 JaH[I-
m1aTHO-010TONHI YaCTUHU — MIBHIYHY IIBUAKOTEUilHY Ta MiBJEHHY PIBHUHHO-IUIABHEBY 1 CIIyTy€
JIOCUTh YOCOOJICHUM pe3epBaToOM BHUIY, HUHI Maiio 3ayiexkHuM Bin IliBneHHO-By3bKoi momysisimii.
OctanHs B KiHIi XX CT. BIipOTiIHO ¥ cTaima OCHOBOKO JUIsl HOBUX OCEPE/IKIB BUIY B PYCIOBHX BOJIOC-
xoBumax Ilisrennoro byry, Kogumu, bakiranu ta MepTtBoBoy.

Exomun 2. [Ipyra, exoioriyHo BiaMmiHHa rpyna (ekodopma) npeacTaBieHa MENIKAHISIMH JIH-
MaHiB Ta MOPCBKOTO y30epexoksa B Mexax OacelHy pidok IlpudopHoMop’s. UuM came 1 HACTINBKU
MPEJCTaBHUKHU I1i€i Ipyny MOP(OIOTiYHO BIAMIHHI BiJf CYTO PIYKOBUX BUJp, OLIHUTH BaXKO Uepe3
Opak criocTepexeHb 1 ooMipiB. [IpoTe, icHyBaHHS TBapyWH B EKOTOHHUX 010TOMAX PIYKOBHX €CTyapiiB
Ta COJIOHYBAaTOBOJHMX JIMMaHiB Oe3MepedyHO BUMArae BiJl HUX 3HAYHMX aJamnTalliil y xapdyoBomy i
MOBEIIHKOBOMY BiJTHOIIEHHI, B TAKTHII BUBEJCHHS MOJIOJHSKY TOILO.

Ha BigMiHy Bif CKaHAMHABCHKMX Ta OPUTAHCHKHUX MONYJALIH BUIY, B SKMX 3HAUHY YacTKy
CKJIQJIAI0Th TIPEICTAaBHUKH MPUMOPCHhKO-ecTyapHoro ekoruiy [Riley et al. 2020], myst miBaast Ykpai-
HU IIe CKopile 3racaroda Gopma. 3yMOBIICHO 1€ CYIUTBHAM peKpeamiiHuM MepeTBOPEHHIM MOPCh-
KOT'O y30epesxks 1 MPHOEPEKHUX CXUIIB OUTBIIOCTI JIMMAaHIB, IO MPAKTUYHO JTIKBIAYBaIO CTalliallb-
HUH IPOCTIp BUAPHU Ta IHIINX HAMiBBOASHUX ccaBLiB. OKpiM (aKTOpy HECTIOKOIO Ta 301JHEHHS iXTi-
odayHy TUMaHCHKUX aKBaTOPiH, HABITh Y OC3IIIOJHUX JUITHKAX Ha 1X Oeperax BiACYTHI W HEOOXiHI
3aXWCHI YMOBH JiJISl iCHYBaHHS BUAPHU. Tak, MpH JOCTIDKeHHAX OeperiB by3pkoro, THIIryIbChbKOro
Ta bepe3aHcbkoro aMMaHiB BiJMiu€HO Maiike MOBHY BiJCYTHICTh MPUTTTHUOICHUX AUISTHOK 3a Iepe-
BaXaHHA CYHUIBHHUX Tuionl npubepexHoro minkoBomas (0,2—0,4 M), sike MepiogMYHO MiANAEThCS
BHCHXaHHIO/3aTOTUICHHIO TTiJT BILIMBOM 3MiH BITPOBOTO pexXuMy. BkazaHi JUISHKHA akBaTopii Mpak-
TUYHO Oe3puOHi Ta HeOe3MeuHi A BOJHHUX CCaBIliB Yepe3 BiJICYTHICTh CXOBaHOK. Bujpa i ongatpa
B TaKUX YMOBaxX HE MalOTh 3MOTHU MOOYAyBaTH Ta BUKOPHCTOBYBATH HaJBOJHI YW HOPOBI YKPHTTS,
TOXXK 32 OCTaHHI POKH TOBIJOMJICHb PO 3YCTpidi IUX TBapHH Y3J0BX OeperiB by3bkoro nuMany
(Bum3 Bix MukonaeBa) BifcyTHi. BiporinHo, 1o mo 6eperam IMMaHiB BUIpA CTHKAETHCS 3 aHTAroHi-
3MOM 31 CTOpOHH IlIaKaja, OCHOBHUMH CTaIlisIMU 1 HUIAXaMH MOMHUpeHHs skoro B Hmxuapomy Ilo-
OYOKI CTaJTi MOPCHKI Ta JIMMAHCHKI CXHUJIH.

3aramoMm craHoMm Ha 2022 pik 3ycTpiui BHIPU UM CHIMIB i XKHUTTETISUIBHOCTI B MPHUMOPCHKO-
JIUMAHCBKUX 010TOMax BiOMI JIUIIIE JUIS BEPIIMHH bepe3aHchKOro JIMMaHy Ta HEBEIHMKOI JIISTHKH
niBoro Oepera THIITYJIBCHKOTO JIMMaHYy — B paiioHi ectyapito piuku Ilapuron. B manmmadtHOMY
BiJHOIIEHHI — II¢ JMMAHCbKa 3aTOKAa Ta HU3Ka HAMUTHX Y3JIOBX YPBHUCTOTO Oepera mMillaHo-
YEepEMaIHUKOBUX KiC, MOPOCIUX IIIJIBHOIO TPaB’ SHHCTO-9arapHUKOBOIO POCIMHHICTIO TYyraHOTO
THy. Bkazana micueBicTh BXOAUTh 10 Mex PIII «TriiryabChkuii» 1 miamaeTbcst MOCTIHHUM 00-
CTEXCHHSM 31 CTOPOHH OXOPOHH MapKy, TOXK BHUSBJICHHS CIiIiB BUAPH B IIil MiCIIeBOCTi (piKCOBAHO 3
2019 poky i mATBEpIKECHO aBTOPaMH TPH 3UMOBHX 007ikax nraxiB y 2021 1 2022 poxkax. IIpu o6i-
Kax 3uMyrounx nraxiB 18 motoro 2023 p. B mporouHoMmy ctaBKy Oanku Cyxwuit [lapuron sreprie
JUIS Ti€1 MICIIeBOCTI Bi3yalbHO CIIOCTEpirajy BUAPY, IO MOJoBaia Ha kadok. Takox B 2019-2020
pokax Oymu okpemi mosimomnenHs npariBaukiB HIIIT «binoGepexoks CBarociaBay mpo 3ycTpidi
BHIpH Ha y30epexoki Ta B o3epax KinOypry. [locriliHe icHyBaHHS 3BipiB Y MUIKOBOJHHX 1 IIEPECH-
Xalo4YuX 03epax MIBOCTPOBa YKpall CYMHIBHE, BIpOTiTHO IIO IIe OyJIH OCOOWHH, SIKi CE30HHO IOJIO-
BaJIM B THI3ZOBUX KOJIOHISIX KOJIOBOJHMX MTaxiB. HuHINIHINA cTaH 1i€l TepuTopii Ta i 3aramom Oio-
neHo3iB KinOypHy, B yMOBaxX BiiCBKOBHUX il € HEBIIOMHUM.
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OxpeMo MoTpiOHO BKa3aTU Ha BUJP, 10 MEIIKAIOTh Y3H0BX OeperiB By3bkoro auMaHy B Mexax
Micta Muxonaea. [Ipo Bi3yasbHe BUSBICHHS LIMX 3BIpiB Ta 3HAXOKEHHS CIIiJIB YacTO MOBIIOMIIS-
FOTh pUOAJKH, BKa3yFOUX Ha iX MPUCYTHICTH IO JIIBOMY Oepe3i Bijx ycTs [HTyIry 10 piykoBOTO MOPTY,
TOOTO Ha AUISHII JOBXHHOW 5,4 kM. IIpu HeoqHOpPa30BUX 0OCTEXEHHSIX MimaHux 6eperiB y 2019—
2022 pp. caiau BUAPU MOCTIHHO 3HAXOIWIN JIUILIE HA Kparo IITY4HOI KOCH B paioHI MikpopailoHy
«HamuBy. Cninn Hasexxainy MpUHAWNMHI TPHOM PI3HUM JOPOCITHM 0coOMHAM. Y MekaxX MIChbKOI aK-
BaTOpii IPUCYTHI A0 6—7 0COOUH, SIKi IO CE30HY Ta HASBHOCTI pUOU IMPOKO MEPEMILatoThCs.

Exomun 3. Tpers exosoriuno cnenudivna rpyna suap Hmwkaboro [ToOyxoks mos’s3aHa 3 Ma-
JIUMU pidKaMH Ta iX CTaBKOBHM BOJOWMaMmu. 3Bipi, IO MOCTIHHO MEIIKAIOTh ¥ CTaBKaX CTEHOBUX
PI4OK IPOCTOPOBO € AOCUTh YOCOOJIEHUMH Bijl OCHOBHHUX PE3€pBaTiB BUY 1 BIAPI3HAIOTHCA 3/aTHIC-
TIO ICHYBaTH TOps 13 JroauHor0. [Ipo Te, Mo 1e He cuTyariiiHa rpyna TBapHH-MITpaHTiB, CE30HHO
MITPYIOYHX 13 pivoK, a Irpylma caMe OCUTMX (YU JOBrOTPUBAIO ICHYIOUHX) Y CTaBKaX i3 JOCTaTHIM
KOPMOBHUM PECYpPCOM 3BipiB, CBIIYUTH iX MOCTiiHA MPUCYTHICTh TaM 1 HasBHICTh XHUJIUX HIp Ta CXO-
BaHOK. Ta i cama 31aTHICTh BHIPH J0 iICHYBaHHS B CIeIM(DIYHUX yMOBaX CUTLCHKUX CTaBKiB 3a TOC-
TIHHOT PUCYTHOCTI JFOAEH 1 CBICHKUX TBAapHH, TAKOXK BUMAarae aJanTailii Ta 3aKpilicHHsI BiAMOBI-
JTHUX TOBEAIHKOBUX KoMIUIeKkciB. Liif exorpymi BIacTHBa 34aTHICTh JJO YaCTHX 1 JOBIHX MEPEXOJIiB
Y3I0BXK PIUOK, a TAKOX yepe3 MiclieBi Bogopo3niiu. [lepexonu BinOyBatOThCS BOCEHHU 1 Ha TIOYATKY
3WMH, 1HOJI HaBECHI, TOOTO B TEpioJ po3CeNieHHS MOJOIMX 3BIpiB Ta B Iepioa TOHY. MOXIHBO 1
BJIITKY MarOTh MiCll¢ HE MEHII iHTCHCHUBHI IEpEeMIlleHHs, NMPOTe MOBIAOMIEHb MPO JITHI 3yCTpiui
BHJIp Ha IIEPEXOaxX UM iX CHIIIB 32 MEKaMM PIUYKOBUX JIOJIUH MOKH HE (DIKCOBAHO.

OcHOBHa 30Ha iCHYBaHHS CTaBKOBOI eKO()OPMH — II€ KacKaJu CTaBKOBHX BOJOIM Y JOIHMHAX
MepTtBOBOay, I'HIoro €nan i I'poMoKIIii, a TaKoX IXHIX NPUTOK. BUTOKM BCiX IMX pidOK 3HAXO-
IAThCSI Ha BoJopo3aini OaceliniB IliBgennoro byry, Hopnoro Tamumky Ta JIHinpa, SKAd MOXITUBO
CIIYTY€E MiCIIeM MDXKOACEHHOBHX MEPEXO0/IiB OCOOUH Pi3HUX CYOIOITYJISIIH.

YuceabnHicTh TA Il OMIHKH

AHauni3 myOmnikamii 3axiIHOEBPONEUCHKUX JOCIITHHUKIB, IPUCBAYCHUX OIlIHKaM YHCEIHHOCTI BUAPH,
MOKa3y€e 3HAYHY CKJIQJHICTh JIAHOTO MUTAHHSA, SKE BaXXKO IMIIAE€THCS BUPIIICHHIO HABITh B YMOBaX
JIABHO ICHYFOUMX OI0JIOTIYHMX CTalllOHApiB 3aIOBITHUKIB 1 MPHPOJHUX MapKiB. 3yMOBJICHO I B
MEepILy Yepry CKPUTHICTIO BUIPH B3araii, MiXKCTAI[iaIbBHUMH MIirpamisMy TBapHH, BiITHOCHUM Xapak-
TEPOM OCLIOro iCHyBaHHS 3BipiB B ecTyapisix pidok AHrmii, Ipmanaii Ta ckaHIUHABCHKUX KpaiH, a
TaKoX OOMEKEHICTIO METOJIIB OOJIKY. 3a PI3HUMH aBTOpaMH, TIOMUJIKH OIIIHOK YHCEIbHOCTI BUAPH
JUISL JIOKQJIBHUX CYOTIOMYJISIiM B MOHOTHIOBUX OioTomax ckiazaioTh Bif 20-30 % mpu BizyaiabHHX
obuikax 1 10 120-140 % mpu excTpamoALii JaHuX, IPU YOMY aMILUIITy1a KOJUBaHb PiBHA MOMWIKH
Ma€ HeraTHBHY, Tak i mo3utuBHy crpsMoBanicts [Chanin 2003; Findlay et al. 2015].

AHani3yrouu 3i0paHi 1aHi, y T. 4. i OMUTOBI MaTepialii, CEPEHIO YACEIBHICTh BUIPH B MHKO-
JIAIBCHKINA 007acTi st APYroi moyioBUHU XX CT. 3aKOHOMIpHO OIIHUTH B 25—30 ocoOuH, a 3 ypaxy-
BaHHSIM 3HAYHOT CKPHUTHOCTI BUY MaKCUMAJIbHUI 0OCST BIpOTITHO HE ITEPEBHIYBaB 35 0COOMH MpH
IIOPIYHOMY BHUJIY4YeHHI 5—7 0coOWH (IOJTIOBaHH, aBTOTPAaHCHIOPT Tomio). Ha Mexi cTopiub yncemnb-
HICTh BHJY 30UIbIIMJIACH 1 SBHO Oyja He MeHIIow 50—60 ocoOuH, 110 B IiJIoMYy H Bianoinae o0Ji-
KOBO-3BITHHM JIaHUM MHUKOJIAIBCHKOTO 00acHOTO yrpasiiHas JlicoBoro tTa MUCIHBCHEKOTO TOCIIO-
napctea. Yupoaosx 2005-2010 pokiB, Ha ¢oHI 3pocTaHHI MOBIIOMIIEHB LIOAO 3yCTpidi 3BipiB, Y-
CENBHICTh BUAY 3aJIHIIaNacs OJIM3BKOI0 A0 MOMEPEAHBOTO piBHA. ['0J0BHIM (akTOpOM CTpUMyBaH-
HS CTaja CE30HHO-AMHAMIYHA HECTAJICTh CTAIllaIbHOTO IPOCTOPY HYepe3 IepPEeCHXaHHs CTaBKiB i
MaJIUX PIiUoK, IIO CIIOHYKaJIOo 3BipiB J0 IepeMilleHs B iHmI Bogoimu. IlomiGHi mirparmii cympoBo-
JDKYBAJIMCS TIOPYIICHHSAM MEX CIMEHHHX IUISTHOK Ta BIITBOPIOBAJIHHOTO MOTEHITIATY TBAPHUH.

Onuparoyuch Ha pe3yiabTaTH o0cTexkeHb BosoiM y 2019-2022 pokax i BpaxoByrO4H 0COOIHBO-
CTi CTaHy PiUKOBOI rimpomepeski MukomaiBcpkoi 06sacTi 3a meit mepiof, aBTOpaMu IMPOBEAICHO aHa-
i3 PO3MOLTY HAsIBHAX JAHUX IIOAO OOJIKY 3BipiB y po3pi3i okpeMux pidok. OCTaHHI TpyITyBaH 3a
piUKOBHMHU OaceiiHaMU, IO JTO3BOJWIIO TIOEIHATH OLIHKA YUCEIBHOCTI 3 TAaHUMHM LIOJI0 TUIONI aKBa-
TOPI#l i TiIPOEKONOTIYHOTO CTaHy IUX BOAHUX 00’ €KTiB (Tabm. 1).
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OTpumaHi pe3yabTaTH MO0 MOKA3HUKIB YHCEIFHOCTI Ta JIOKAIBHOI MIUTBHOCTI BUAPH B MEXKaX
TepuTopii MuKonaiBcbKkoi 00JIACTI TO3BOJISIOTH OLIHUTH YHCENBHICTH Buay B 2019-2023 pokax y
89-108 ocobun npu cepenniii mimbHOCTI 0,489 ocobmu/10 ra akBaropii. 11i mokasauku Ha 38,5 %
BUIL 32 OLIHKH YHcenbHOCTI i nepioxy 2000-2005 pokis ta Ha 58,1 % Oinbure, Hix y 1992-1995
pokax [Nakonechnyi & Poletaev 2005; Nakonechnyi 2012]. Bisbin BiporigHo, 1110 BKazaHuii 00csr y
89-108 ocobuH BimoOpakae MiHIMAIBLHY OIHKY, B SIKii HE BpaxoBaHI OCOOWMHH, IOJIAIIEH] 3a Me-
XKaMu OOJIKY Ta OCOOMHHU-MIrpaHTd. BomHowac, MOKa3HUK JIOKAJIbHO-PO3PAXYHKOBOI MIUTBHOCTI €
BiTHOCHUM MO0 CEPEIHBbO-CE30HHOI IUIONII aKBATOPid, TOOTO BiH CTATHCTHYHO OULTBIN TSDKIE JO
MaKCHMAJIBHUX PIBHIB IPUCYTHOCTI BUAPH B OKPECICHUX TUISTHKAX CTaIliaJIbHOTO MPOCTOPY.

VY peanpHOCTI Mici icHyBaHHsS Buapu B Huwkapomy [1oOy»ioki Binpi3HS€ IpOCTOpOBa M0O3aid-
HICTB, 5IKa KOPCTKO IIOB’s13aHa 3 CTalliaTbHO-KOPMOBUMH XapaKTEPUCTHKAMH BOAOIM Ta iX Ce30HHO-
TiIPOJIOTIYHNME CTAHOM, a TakoX npodinem OeperiB (puc. 3—4). IIpore, TaHUM PO3PaXyHKOM He
BPaxOBYEThCS 3AJICKHICTh MICIb OCCIICHHS BHAPHU Ta JIOKAJbHA JUHAMIKA YHCENBHOCTI BiNl iHIINX
(axTopiB, AKi MOXYTh OyTH BU3HadambHUMH. Cepel OCTaHHIX — HASBHICTH YMOB JJISI HOPIiHHS i
BIJIMTOYNHKY, HASIBHICTh KPHTUYHOTO B TIEBHI CE30HH KOPMOBOTO pecypcy (paku, 0e33y0KH), 3aiex-
HICTb BiJ (hakTOpPy HECTIOKOIO Ta CTATEBO-BIKOBOI CTPYKTYPH MiCIEBUX TPYIIL.

IiymicHWA KOMITJIEKC BKa3aHWX YMHHHKIB caM 10 co0i € 6aratoakTopHAM i JUHAMIYHAM, MiH-
JIUBICTH SIKOTO MOMITHO BIUIMBA€ Ha Ti YU 1HII YMOBM iCHYBaHHS TBapHH, IO ¥ BiINOBiJaiOTh Ha
HUX NEBHUMHM €TOJIOTIYHUMHU PEaKLisIMU y BUTJISAI 3MiHM KOPMOBHUX 00’€KTiB, IParHeHHSIM 0 OCi-
JIOCTI, Y1 HABITAKK — IHTCHCUBHUM IEPEMIIICHHAM Y CTAIlisX TOIIO.

Posrmsn cymapHOi KiTBKOCTI OCOOMH BHIY B PO3pi3l piuKOBHX OaceiHiB TakoX IEMOHCTpPYE
MPSIMY 3aJISKHICTh ITOKA3HUKIB JIOKATBHOT YMCEIBHOCTI BiJl MOTY)XHOCTI PO3BUTKY TiIpOMEpexi,
TIPOEKOJIOTIYHOTO CTaHY BOJOWM Ta iX KOPMOBHX PECYPCIB.

Puc. 3. Tyrai p. bakmana ¢popmyioTs ontumansHi ykpu- Puc. 4. Bucoki rpynToBi Geperu piuku MepTtBoBox (Oist
BHI YMOBH JUIs OCiJI0OTO iCHYBaHHS BuapH, 12.08.2022. cMt bpatceke), mpuaaTHi A1 MOOYIOBH HOPOBHUX CXOBa-
Fig. 3. Tugai of the Bakshala River form optimal shelter- HOK Buapu. 24.01.2023.

ing conditions for the sedentary existence of the otter, Fig. 4. The high soil banks of the Mertvovod River
12.08.2022. (Bratske village) suitable for otter burrows. 24.01.2023.
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Tabmur 1. OniHKY 9UCENBHOCTI Ta IIIBHOCTI BUIPHU B piukax MuKoIaiBCchKoi 001acTi (3a piuKOBUMH OaceifHaMu)
Table 1. Estimates of the number and density of otters in rivers of Mykolaiv Oblast (by river basins)

Piuka XapakTeprCTHKa BOJOHMH B MICLSIX ICHYBaHHS BHIH anem,- [Hinsricts,
HiCTB, OC. |0c./10 ra**
bBaceiin pivox Ilpuuopromop s
Hapuron* COHOHyBaTOBonHHﬁ MiKpOJIMMaH rupna piuku Llapuron Ta 4acTKOBO mpu 2.3 0172
THpJIOBa AUISHKA JIiBoro Oepera Tuiiryascbkoro muMany (4,2x3 km) '
Cyxwuii llapu-  Kackan i3 4 pycnoBux craBkiB, Bix ¢. KpacHomims 1o Tuimiryiscpkoro muMany 2.3 0261
roia (3,2 xm) '
Cacuk He Bigmiueno 0 0
Bepesanb Ta a) [IporouHi BoJOHAKONMYYBaJIbHI CTABKU Y BEPXHIX AUISHKAX JIIBOTO BUTOKY Tpoxiani "
Bepeszanchkuii (B Mexax MiBIeHHO-By3bKO1 3poliIyBaibHOT CHCTEMM) 0coOuHH ’
JIMMaH 6) IpuponHe pycio Ta pyciIoBi CTaBKU CEPERHBOI 1 HIXKHBOT YACTHHHU PidKH, 1-2 0181
Bix c. Crenose 10 ¢. Heuasiue (18 xm) '
B) PyciioBe BOIOCXOBHIIE THPIIOBOI YaCTHHH, BHU3 Bif ¢. Heuaswe (6,8 km) 2-3 0,187
AHuekpak Kackan 4 pycnoBux craBkis Biz c. Kamsaka jo niBoro 6epera bepezancbkoro >3 0514
nuMany (7 Km) - '
Piuku baceiiny Ilisdennoeo byay (npasobepedici)
Ynaukist Ilocriitno 06BoHEHa THpIIOBa AisHKa BHU3 Bix c. [TokpoBka (4,6 kM) 1-2 0,547
Yaprana TIpubyxaHchKe pyciioBe BOJOCXOBHIIE B MOHK331 piuky Yaprana (3,19 km) Ta 2.3 108
Horo miaBHeBa BepinHa (2,1 kM) !
Bakmana a) [IpuponHe pycio ta 3 pyciioBi cTaBkH, BijJ ¢. MapHHIBKa 10 IeperupiIoBoi >3 0283
yacTuHH — 39,5 KM 110 IIepecuxaryomy pyciy '
0) bakmanuHchke pyciioBe BogocxoBuile, Bif cena Llyipke 10 mpaBoro 6epery 2.3 0817
IliBaennoro byry (OnekcanapiBCbKOro BogocxoBuim@a) — 4,2 kM '
Komuma* Tlonusss noexkunoro 21,88 kM mo pyciy, 1o MiCTMTvaeaanonqe npoOTOUHE >5 0 618
HPHUPOJIHE PYCIIO, PYCIOBE BOJOCXOBUILE Ta YHCEIbHI 3aIUIaBHO-PYCIIOBI 03epa - '
Piuxu 6aceiiny Ilisoennozo byzy (nisobepearchi)
Cunroxa* IpuposHe NOCTIHHO MPOTOYHE PivuIlE, JOBXUHA — 15,6 KM 110 pycity 2-3 1,14
11;11?151 }:,IKH Ta- IMpupoaHe mocTiiHO npoTouHe pivnine — 36,73 KM JOBKHHH 0 PyCITy 2-3 0,326
Benuka Kopa- Ilpupoase piuwmiie Ta kackaj i3 9 pyciaoBux craBkiB, oBxuHa 30,32 kM 1o 12 0278
OenbHA pyciy !
Maina Kopabe- Kackaz i3 7 pyciaoBHX CTaBKiB Ta OKpeMi JIUITHKU IPOTOYHOrO pivuina, 1oBxkU-  [IpoxigHi N
JIbHA Ha 110 pyciy 25,27 km 0coOuHH ’
I'apOy3unka OxpeMmi POTOYHI TIISHKH PiYMIIa Ta 5 PyCIOBHX CTaBKiB, 39,6 KM 1O pycity 2-3 0,305
KomumryBara  Kackan i3 8 pyciioBux cTaBKiB, 1oBXHHA 17 KM IO pyciy Tpoxinai 0
0coOHHH
MeprBoBon CTaGiJ‘IBHOI IPOTOYHA MaJla piuka 3 2 BOJOCXOBHIIAMH Ta 3HAUHOIO KiIBKICTIO 6.7 0,419
(29) craBkiB y Mexax IIPUTOKOBHUX Oallok, goBkuHa — 118 kM 1o pyciy
I'nunuit €na-  [lepecuxaroya y BEpIIMHI Ta B IOHU331 piuka 3 2 BEIMKUMHU BOJIOCXOBHILAMHU Ta 7.8 0822
HEIb ctaBkamu (14) mpuToKOBHX OaNOK, TOBXKKMHA 00BOMHEHOI YacTuHH 18,9 kM !
Tirysr CrabinpHO TPOTOHHA Cepe/IHs piduka 3 KacKazoM BelUKHX (7) BOAOCXOBHIIL, 10-11 0,709
riaBHsMu (218 ra) 1 yncenpHrMHU ctaBkamu (19) OCHOBHHX MTPUTOK
TliBaeHHMIt A. llIBuako-TeyiiiHa JiJITHKA BiJ MIBHIYHOT MeKi MHKOJIaIBCHKOI 00J1aCTi 3
Byr* i nauman OuexcaHIpiBCHKUM BOJIOCXOBHUILEM 10 MicTa Bo3HeceHchka (71,7 km) 2530 0912
B.Ilonu33s [liBaenHoro byry pasom i3 KoBanicsbkumu mmaBasmu (63 k) i '
By3bkuit muman (42 xm)
BoKoBeHbKa* Kackan HEBEJHKHX CTaBKIB 1 IPOTOYHA JIISTHKA PIYKK JOBXHUHOIO 11 kM (y Tpoxiani ?
Mexax Ka3aHKkiBCbKOro p-Hy) 0CcoOuHH
Bucyns a) Kackayx ppOoBOIHUX CTaBKiB y BEpPXHiil YaCTHHI PIUKH Ta CTABKU IIPUTOKO- >3 0307
BUX 0aiok, 18 kM no pyciy. Cepennst yactuna piuku (32 kM) HOCTiiHO cyxa - '
6) IlocTiliHo 0OBOHEHA ALISHKA TIOHKM33s1 BHU3 Bix cena denopiBka 10 BraiH- >3 0 580
HA B [Hrynemns, nopxuna 27,4 kM - !
BepGosa* HeBen.m(a piuka — npuroka BucyHi, 3 CTaBKaMU 1 TJTaBHEBUMH JUISIHKAMHU Y Ipoxinni 2
MOHM31, 3araJIbHO JOBXKHMHA OOBOJHEHOT AUISHKH 7,8 KM 0coOMHH
Iurynenp* JlinsHka piuky i miaBHiB y Mexax CHITypiBCbKOro p-Hy (23 kM 110 pyciy) >5 0,707
Bcroro/cepenne 89-108 0,489

* JNinstHKY pidky B Mexkax MuKoaiBechKol 00acTi; ** miibHICTh OL[IHEHO Ha IUIOLLY akBaTopil.
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BianoBigHo, ocHOBHa yacTuHa MicueBoi Buapu (79 %) Ha teputopii [ToOyxoks Tak uM iHaKIe
3ocepe/keHa B camoMy By3i Ta B MoHM331 HOro MpUTOK, TOOTO SBJISE MO CYTi IPOCTOPOBO 1HTETPO-
BaHEe 4epe3 0acelHOBY TiIpOMEpEeXKy yrpylmoBaHHS i3 BUCOKUM TOTCHINAJIOM T'€HETHYHO-MIrpariiii-
HOTO IepeMilllyBaHHs ocoOuH. Ha BigMiHy BiH HUX, TUMYacoBO HMpPOTOuHiI Maji piuku IIpuuopHo-
Mop’s (Llapuron, bepezans, AHuekpak) Ta Maii piuku 6aceitny Huxubsoro JHinpa (Bucyns, Bep0o-
Ba, BOKOBEHBKA) BIIPI3HAIOTHCS HECTIPHUATIUBUMHE CTaIliallbHO-KOPMOBHUMH YMOBaMH [UIsI OCLIIOTO
icHyBaHHs BupH. I1ocTiiiHI KOJIMBaHHS CTOKY Ta CE30HHI MEPECUXAHHS PiYOK 3MYLIYIOTh MiCLIEBUX
3BipiB BeCh Yac MEpEMIllIaTUCh Y MOIIYKAX DKi, YKPUTTS Ta CTATEBUX MapTHEPIB, 110 301IbIIye 00Cs-
T'H BHIAJKOBHX BTpar nomyisii. Tak, y 2019-2022 pokax HE BUSABJICHO CIIIW JKUTTEIISUIBHOCTI
BHJIPH y CTENOBHX MacuBax Mexupiuus Twmiryny-Cacuky ta Cacuky-bepesani, a Takox y Mexax
TUIAaKOpHOI piBHUHHM IHTYyno-IHTyIenpKoro Mexupivyus, Je ITOKa3HUKH T'YCTUHH PO3BUTKY Pid4KOBOT
Mepexi — oHi 3 Haiimenmmx B Ykpaini (0,08-0,006 km/xm)°.

Y Mexkax IOCHIKYBaHOI apeHU iCHYBaHHs BUIY IPOCTEKYETHCS 3aJICXKHICTh PENIPOAYKTUBHOTO
simpa 3BIpiB Bij OaraTwx pHOOIO PYCIOBO-TIPOTOYHHX MIITHOK PIYOK, PYCIOBHX BOJOCXOBHWII Ta
BEIIMKUX CTaBKiB. [103a MekaMH IUX TiIpOMOP(GHUX YTBOPEHB IMOCTIHHO OCLTI OCOOMHHU Maiike He
3yCTpiYaroThCs, 3aMiCTh HUX IEepPEeBaXKaroTh JOPOCIi MPOXifHi 3BIpi-OJUHOUKH, SIKi HepioquIHO 00C-
TEXYIOTh PiUKM Ta CYCi/IHi CTENOBi CTaBKM. IX mepexoam MaroTh yKpaii pi3Huii XapakTep — Bif ce-
30HHUX JI0 MIOJICHHUX, ITEPIi BiOYBAIOTHCS 110 BOJOTOKAM, JAPYTi — CYXOJ0JIOM i3 PIiYKH JIO CYCia-
HBOT'O CTaBKy YH 3 OJIHOTO CTaBKa JI0 iHIIOT0. HeBenuki BHYTPIIHBO-CTAIliaNIbHI TepeMillieHHs ce-
30HHOTO THITy XapaKTepHi TaKOX AT 3BIpiB, [0 MEUIKAIOTh y MpUOepexHii cMy3i numaHiB — by-
3pKoro, [IHinpo-by3skoro, bepe3ancbkoro i THITryIbCHKOT0, X04a JETAITBHO SKOJIOTIYHA Ta KOPMO-
Ba crieni(ika TBApHH ITi€T €KOTPYITH HE JOCTIKEHA.

BucHosku

1) Cyuacna teputopis Huxaporo TToOyxokst € apeHOr0 iCHYBaHHS BUAPHU, MICIsl 3HAXOHKCHHSI
3BipiB cTaHOM Ha Tmo4atok 2023 poky (ikcoBaHI NMPAaKTHYHO Y BCIX aIMIHICTpaTHBHUX paioHaX
Muxoinaiscbkoi obnacti. [IpoTe, Oinblla YacTHHA OCOOWH JIMINAETHCS 30CEPE/PKCHOI0 B PIUHII Ta
pycnoBux BonocxoBumax IlisaerHoro byry i #oro moBHOBOAHUX NMPUTOK, SIKUMHU € piuku Komuma,
Cunroxa, MeptBoBoj Ta [HTyI.

2) HasBHa uncesbHICTH BHIY OIfiHeHa B 86—108 0COOMH MpH CepeaHiil po3paxyHKOBIH IIiTbHO-
cti 0,489 oc./10 ra axBatopii (6e3 ypaxyBaHHS MpHOEpeKHO-MOPCHKOi akBaTopii), mo Ha 38,5 %
oimpime piBasg 2000-2005 pp. ta Ha 58,1 % Oinbmre piBHI 1992-1995 pp. BiamosigHo, MiciieBa 1mo-
MyJISILis BUAPH HA TEPUTOPIi JOCHIPKYBaHOI apeHH iCHYBaHHS BHILy YITPHMY€E aKIIEHTOBaHY TEH/ICH-
1i0 JI0 IOBUTLHOT'O 3POCTAHHS.

3) Mouartkosuii (Ha 1992 pik) apean 3aranoMm € HE3MiHHHM — OCHOBHHUMH PE3epBATAMH BHIY
numarotbes gonuau [liBgenHoro byry Ta Inrymy. OkpeMi ocepeaky iCHyBaHHS BUJPU B MaJuX pid-
kax Hixaboro [ToOy»xks MirpamiiHoO MOB’si3aHi 3 pIYKOBUMH YTPYINOBAHHAMH CYMIKHHUX TEPUTOPIH
(Bepmmaa THIIryIBCHKOTO JIMMaHy, riapomepeka [liBaenHo-IIpuaHinpoBchbkoi Brucouynnn) ta aB-
TOXTOHHHMH IJIABHEBUMH pe3epBaTamMu moHmu33s [Hrynbis i Huwkaboro [JHinpa.

4) Mauti ta nesiki cepenni crenoBi piuku (Yuuwkiist, Taumii €nanens, BUucyHs) ynpomosxk 10-
CJIIJ[KYBAHOTO TIEPi0y MOPOKY MiAIal0THCS TIOBHOMY, 200 YaCTKOBOMY (IIJITHKAMH) TIEPECUXAHHIO,
IO Pi3KO YCKJIAQAHIOE iCHYBaHHS BUAPH. BrkuBaHHSA 3BIpiB y Mepecuxalodnx piukax 3abe3rnedeHo
MIePEeMIIIEHHSAM JI0 OCHOBHUX PIYKOBHX (JIMMAaHCHKHX) PE3epBaTiB Ta MOXKIIMBOCTSIMU BUKOPHCTaHHS
CTaIliaJIbHO-KOPMOBOTO TIOTEHINAy PYCIOBHUX BOJOCXOBHII 1 cTaBKiB. OCTaHHI € KJIHOUYOBHUMH
00’eKkTaMH, SIKi CIYTYIOUM IMOCTIHHMMH, TaK i MDKCE30HHHUMH pe3epBaTaMH BHIY, 3a0€3MeuyroTh
BIDKHMBAHHS 1 CTaJe iICHyBaHHS BHAPH Y BopoiiMax [liBgennoro Cremy.

[epcnexTHBY MOAANBIINX JOCTIPKEHb MAIOTh 3aralibHi Ta CICIiadbHI HAPSIMKH: TEPIIi 3 TKUX
CIIPSIMOBaHI Ha OPTraHi3alilo OOJIKIB BUAPH M YaC MacOBHX OOCTE)KEHb 3UMYIOUHX ITaxXiB, IPYTi
nepeadavaroTh CTALiOHAPHO-TIONBOBI JOCTIHKEHHS 3BipiB pi3HUX eKOrpyn (30kpema, B KoBasiBch-

6 MERIT Hydro Visualization and Interactive Map, online: https://shorturl.at/fEFJZ
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KHX IUIaBHSAX, B Tunirynscekomy numadi, CogiiBcbkoMy BopocxoBuili Ha [Hryni). bes takux moci-
JDKeHb HEMOXKIIMBA PO3POOKA Ii€BUX, €KOJIOT0-pallioHATEHIX PEKOMEH/IAIN II0JJ0 OXOpOHH Ta 30e-
pexxeHHs: BuApu. OcoOIMBO Bpa3IMBUMU € TPYIH 3BipiB, SAKi MEUIKAIOTh B TiIpOMEpexi MaJuX pi-

YOK, Jierpajallisi B yMOBax KJIIMaTHYHOI HECTa0IbHOCTI SKUX IIOPOKY HOTJIMOIIIOETHCS.

IMopsiku

ABTopH mmpo AiKyioTh . B. 3aroposHroky 3a miATpUMKY Ta JOIIOMOTY B pelaryBaHHi CTaTTi. ABTOPH HE OTpHMAJH
OAHOI (PiHAHCOBOI MIATPUMKH JUTSl IIPOBECHHS AOCTIKSHHsI, 3 aBTOPCTBO Ta MyOIIiKAIlif0 Li€l CTATTi.
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Abstract

The conservation and restoration of the bison (Bison bonasus L.) is one of the
fundamental issues of international importance in the Tsumanska Pushcha National
Nature Park, Ukraine. The distribution of bison in the territory of the park and
adjacent areas is associated with the specific requirements of the species regarding
food and protective properties of the terrain. In spring, with the beginning of the
growing season, the grass cover is thin and the amount of food is insufficient, so
bison prefer swampy biotopes. In March—April, birch—alder and aspen—birch-alder
stands provide optimal feeding conditions for the animals. Within the territory of
spring distribution of bison, the biotopes they inhabit are represented by wet and
fairly fertile sites (types Cs and Ca,), as well as moist and fairly infertile pine site
(type Bs). Biotopes these animals inhabit during the spring—summer period
(March—August) cover an area of about 1640 hectares, of which 350 hectares are
within the national park, and the rest are part of the territory of the Muravyschen-
sky and Sokyrychivsk forests of the Kivertsi Forestry State Enterprise. The territo-
ry of the forest districts is characterised by a mosaic structure of stands, alternating
areas of broad-leaved and coniferous species, wetlands and grass glades with good
feeding conditions for the animals. The animals have adapted to almost all types of
forest biotopes. During the entire growing season, the trophic activity of bison is
particulary high in pastures, forest clearings, and swampy meadows adjacent to
woodlands. The main bison biotopes are located at a large distance from human
settlements and characterised by poorly developed road network, low level of
disturbance, and favourable living conditions. The current size of the bison popula-
tion in the national park is 21 individuals, and the presence of calves and young
animals is a sign of favourable conditions and positive population dynamics that
may lead to further increase in the future. In order to minimise the impact of nega-
tive factors, relevant measures should be implemented to maintain the stability of
the subpopulation, to protect the habitats of the animals, and to conduct active
educational and informational activities in the park. The technologies of forest
felling, harvesting of minor forestry products, and other forestry works must in-
clude elements aimed at preventing negative effects on bison.
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bioTronu icHyBaHHs Ta »kuBJIeHHs 3yOpa B HalioHajibHOMY NPUPOTHOMY NMAPKY
Hymanceka Ilyma (Ykpaina)

Birauiii lepkay, 'annna I'epacumuyk, Bonogumup Jloiixo, I1aBiao Xoenbknii

Pe3rome. 30epexeHHs i BiqHOBIeHHs momyisinii 3yopa (Bison bonasus L.) € oxxuMm i3 ocHOBHUX 3aBaaHb Ki-
BEpPLIBCHKOI'0 HAallIOHATBHOTO MPUPOAHOro napky «llymancpka mymay. [lomupeHHs 3yOpiB Ha TEpUTOPIi LBOTO
MapKy Ta CyMDKHUX TEPUTOPIH MOB’s3aHe 3 BUAOCHEHU(PIUHUMU MOTpeOaMi KOPMOBUX Ta 3aXMCHUX BIIACTHBO-
cTeit yrigp. B BecHsHMI Ta MiTHIM nepiox 3yOpH HaaloTh mepeBary 3a00i04eHuM 6i0TomaM Ta JiCOBUM MacH-
BaM 3 100pe pO3BHHEHUM TpPaB’sIHUM IOKPUBOM. YTIPOJOBK OEpe3HA—KBITHS ONTUMAIbHUMUA KOPMOBHMH yMO-
BaMH ISl TBAPHH XapaKTEPU3YIOThCS O€pe30BO-BUIBXOBI Ta OCHKOBO-0epe30BO-BIJIbXOBI HACA/KEHHS. Y MeKax
BECHSIHOT'O OCEPEKY ITOIIMPEHHs 3yOpiB 0i0TONM iCHYBaHHS 3HAXOMATHCS B yMOBAX CHPOTO, BOJIOTOTO CYTPYILY
(Cs, C4,) Ta BoOJIOrOTO Ccy6opy (B3). BioTomu icHyBaHHs 3BipiB BIIPOJOBX BECHSIHO-JITHBOrO mepioay (Oepe-
3eHb — CEepIIeHb) OXOILTIOIOTE On3bKo 1640 ra, 3 sskux 350 ra 3HaX0AATHCS Y HalliOHAIBHOMY IIapKy, iHII — Y
Mexax MypasuineHcbkoro Ta COKHpUYIBCHKOrO JicHUITB JlepxaBHoro mianpueMcrBa «KiBepHiBChke JTicoBe
rOCIOAApCTBOY». TepUTOPIs JIICHUITB XapaKTePU3YEThCS MO3aIYHOIO CTPYKTYPOIO Haca/PKeHb, YEPTyBaHHAM [i-
JISTHOK JTICY 3 JIMCTSIHUX Ta XBOWHHX MOPiJ, 3a00J0YCHUX DIISTHOK Ta TAISBUH 3 JOOPHUMH KOPMOBUMH YMOBaMH
IUT TBapHH. 3BipaMH OCBO€HI Maiike BCi TUIH Oi0TOMIB JiCHUITB. YIPOAOBXK YCHOTO BETreTaLlifHOTO MEpiory
3Ha4YHa TpoQiuHa AiSIIBHICTH 3yOpiB BifOyBaeThCs Ha MPHUIIETIINX JI0 JIICOBUX MACHBIB ITACOBHUINAX, JIICOBUX ra-
JSIBUHAX, 3a00109eHNX JTykaX. OCHOBHI 0ioTOIM 3y0Opa 3HAXOAAThCS Ha ICTOTHIN BiICTaHi Bi/i HACEJICHUX ITyHK-
TiB, XapaKTepU3YIOTHCS MaJOPO3BUHEHOIO MEPEeXEI0 JOpir, He3HAUHHM YMHHUKOM HECIIOKOIo, 1o (opmye
CIIPUATINBI YMOBH I iXHBOTO icHyBaHHsA. CydacHa YMCENbHICTh CTaHOBHUTH 21 0cobOMHy, a HAsSBHICTh MO-
JIOHSAKA 1 TENAT CBIAYUTD PO CIPUATIMBI YMOBH iCHYBaHHS 1 MO3UTHBHY AMHAMIKY dYucenbHOCTI L{ymanchko1
CyOmomyIsLii, o aa€e HaJil0 Ha MOJaJbLIe 3pOCTaHHS ii YHCENTBHOCTI y MallOyTHhOMY. 3 METOI0 MiHiMi3amil
BIUIMBY HETaTWBHHMX YMHHUKIB HEOOXiOHI 3aX0[u 3 MiATPUMKU CTANOI CYOHOMYJIAIii, OXOPOHH CeperOBHIL
iCHyBaHHs 3BipiB TOI0. TeXHOJIOTIT pyOOK JIicy, TOOIYHOr0 KOPUCTYBAHHS JiCOM Ta iHIII JIICOrOCHOAAPCHKI po-
00T IMOBHHHI BKJIFOYATH €JIEMEHTH, HaIIPaBJICH] Ha [TONIEPEIPKEHHS HEraTUBHOTO BIUIUBY Ha 3yOpiB.

Knrouoi cmosa: Bison bonasus, 6ioror, ce30HHICTh, BereTarlis, JIiCOBI HACAIKEHHsI, JTydHI KOMIUIEKCH, Ha-
nioHanpHKH nmapk «l{ymMaHchKa mymay.

Beryn

3yop (Bison bonasus L.) € ogaum 3 aBoX BHAIB poxy Bison dayru cBity i eaunuii Bug y dayHi
VYkpainu, HalKpyNHIMIKI IpeACTaBHUK CYJYacHOI JTicoBoi TepiodayHn €Bponu. 30epeskeHHS 1 BiJ-
HOBJICHHS 3yOpa € OJHI€I0 13 BaXJIMBHX MDKHAPOAHHUX TPOOJIEeM CydacHOTO CYCIiIbCTBA
[Kryzhanovskyi 2007]. 3 1965 p. y BiAmoBiZHOCTI 0 MpOrpaMu BiIHOBJICHHS BHIY ITPOBEICHO pe-
axnimMaruzaiiito 3yopa B Ykpaini [Halaka 1973; Tatarinov 1973]. Y Tomy 3 poui 15 rosis 3aBe3iu 3
Binoseswkoi nymi (biopycs) Ha Teputopito LlyMaHChKOTO ep)kaBHOTO MHCIMBCHKOTO TOCIIOAPCT-
Ba BomuHcrkoil obacti [Gerus & Kryzhanivskyi 2005; Smagol & Gavris 2013]. TBapun BumycTrIn
B yrizast 3BipiBCHKOTO JIICHUIITBA, SIKI HAa TOM Yac XapaKTepU3yBAIWCS 3HAYHOIO MO3AiyHICTIO Ta
ICTOTHUMH KOPMOBHUMH pecypcaMu. BoHH ycHimHO akmiMaTH3yBaIUCs, 30TBIINIACE iX YHCENBHICTD
i Ha cepeauny 90-x pokiB XX crt. copmyBanacs crana [lymanceka cyonomymsiis [Sharapa et al.
2008, Khoyetskyy 2010]. ¥ 1994 p. BoHa A0CATHY/Ia MAKCHMAJILHOT YMCEIBHOCTI 1 CTAHOBHJIA TIOHA]T
200 rosis [Bondarenko et al. 1999; Khoyetskyy 2011].

Ha mowatky XXI ct. 3apeecTpoBaHO 3HauyHE 3MEHIICHHS YMCEIBHOCTI, 3yMOBIICHE HEKOHTPO-
JILOBAHUM TIOJFOBaHHSIM, SIKE, MalO4YH TMTMOOKE COIlliaibHe KOpiHHS, Habymo icTOTHUX 0OCsTiB, a Ta-
KOK BHACNIZIOK 3MCHIICHHS IUIONI BHCOKOIPOMYKTUBHUX KOPMOBUX YTilb CIPHUYHMHEHE 3MIHOIO
BOJIOTOCTI OioTomiB icHYBaHHA 3yOpiB. ¥ 2015 p., 3 mouatky ¢yHkmionyBanHs KiBepriBcbkoro Ha-
HioHaNbHOTO TpHpoaHoro napky «llymanceka Ilymay, dncenpHICTH TBapuH cTaHOBWiIA 12 romis
(3rimHO ODIIIHUX CTATHCTHYHUX JAaHUX OOJIKY Jicorocmnoaapchkux mimnpuemcts). CydacHa umce-
JBHICTH CTAaHOBUTH 21 0coOUHY.
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IIpoBeneHi AOCHIMAKEHHS y pi3HUX CyOHomynawisx 3yopa YkpaiHu CBim4aTh, 0 AJS TBapUH
XapakTepHI CE30HHI MEpEeMIIIEHHs 3yMOBJIEHI MOTOAHUMM YMOBaMH, KOPMOBUMHU Ta 3aXUCHUMHU
BiaactuBocTsiMu 6iotomiB [Delehan 2001; Kozlo 2006; Khoyetskyy 2007; Khoyetskyy 2009; Smagol
et al. 2010]. B ymoBax Bosuucekoro ITomicest 6iotonu 3yOpiB MpeAcTaBIeH] TUCTIHUMH JIiCAMH, SKi
4epryroThes 3 Biakputumu ranssunamu [Smagol et al. 2011]. Cesonnicts cramiii icHyBanus [{yman-
ChKOi cybmomysimii mogano y monorpadii B. Cmaroms ta I'. T'aBpucs [Smagol & Gavris 2013].
ABTOpH 3a3HAYAIOTH, 110 3 MOSBOIO CHIMOBOTO IIOKPHUBY 3yOpH MEPEMILIYIOTHCS Y MiBJEHHO-3aXiIHY
yactuny Llymancekoi [y Ta 30cepekyoThCsl He1aJeKo Bij rOIIBHUIG 13 CIHOM, Y KBapTaH, sKi
3HAXOJIATHCS HEMOJAITIK rocnoiapchkux OyniBens JepxapHoro mianpuemctBa «KiBepmiBebke JI.

IIpote y cy4acHu#l mepioJ BHACIIAOK MPOBEACHHS 3UMOBOI MIATOAIBII BOHU JIOKAII3YIOTHCS Y
kBapranax 13, 16, 27, 28, 32, 40 Mypasumencbkoro sicaunrea ([I1 «Kisepuiscbke JII'»), mo 3Ha-
XOJAThCSI y MIBHIYHO-3axiAHIi yacTuHY [{ymaHchKo1 mymi. BinOynucs neski 3MiHH B ITepeMillleHHI
TBAapHUH B 1HII CE30HU 3yMOBJIEHI 3MiHOIO KJIIIMATHUYHUX YMOB, 30KpeMa 3MEHIIEHHSM BOJIOTOCTI, 1110
BILTUHYJIO Ha KOPMOBI1 peCypcH i Ha G10TONHM MOMHUPEHHS 3BipiB. JlocimimkeHHs 0cOOIMBOCTEH MTOBe-
JHKHW Ta )KUBJICHHS 3yOpiB, OJTHOTO 3 HAWOUTBIIKMX CTamgHUX (iTodaris, CTAHOBISATH OCHOBY MOJCIh-
HOT PEKOHCTPYKLIi CKJIaLy, CTPYKTYpH Ta (IOPUCTUYHOTO PIZHOMAHITTS JIICO-TYYHUX KOMIUIEKCIB,
SIK1 PETYMIOIOTHCS CEPEOBUILICTBIPHOIO isSMBHICTIO IUX TBApUH. TOMY MeTa IOCIiIKEHHS — aHali3
CE30HHOTO IOIIMPEHHS Ta BHJOBOTO PI3HOMAHITTS POCIUH, SKi € 00’€KTaMU JKWUBJICHHS 3yOpa, B
yrigaax Kisepuiscskoro HIIIT «Ilymanceka Ilymay i cyMiXKHUX TEpUTOPIi.

MeToauka ZIOCJ'[i)I)ReHHﬂ

VYrigas HIII okpemuMu ypouHInaMu JTUCTIEPCHO PO3TAIIOBaHI HA TEPUTOPIi OCHOBHHX 3eMIIe-
kopuctyBauiB — JII1 «Ilymanceke JII'» ta JI1 «Kieepricbke JII». Yopomosx 2017-2022 pp. y
MeKax MapKy Ta MPUIIETINX YTiIAAX IepKABHUX MiAMPUEMCTB JIICOBOTO TOCIOAAPCTBA AOCIIIKYBa-
JIM JIICOPOCIIMHHI YMOBH O10TOITIB iCHYBaHHS 3yOpiB, aHAI3YBAJIX JIICIBHUYO-TAKCAIIHHI OIUCH OK-
peMUX TUISTHOK (BHIUTIB) Ta iH. Y MICISX IMOCTIHHOTO iCHYBaHHS TBApPHH aHATI3yBalM CKJIaJ MaHIB-
HOTO sIpyCy JIICY, CYIyTHIX AEPEBHUX MOPiJ, XapaKTepU3yBaIl BUJOBUI CKIIa MiAPOCTY 1 MiUTICKY,
HaJIPYHTOBHI MOKPHB, iX TycroTy [Vorobiov 1967]. Tun yMoB Miclie3pocTaHHs HaBEICHO 3a efia-
¢iunoro citkoro AnexceeBa-Ilorpe6rsika [Pogrebniak 1993]. Buainenus 6i0TomiB rpyHTyBaIoCs Ha
JIICOTHIIOJIOTIUHIM OCHOBI 13 BpaXxyBaHHAM CTallill X MOIIUPEHHS y Pi3Hi IEPioau POKY.

Yupomosx 2016-2021 pp. >kuBIIeHHS 3yOpa BUBYAIH IUIIXOM CTSKKYBAaHHS 3BIpIB, a TAKOXK Y
MICIIIX KOHIIEHTpaIii TBapuH Touio. Ha OCHOBI YHMCIEHHUX CIIOCTEPEKEHb, B MICIIX BUSABICHHS
3yOpiB ¢ikcyBaliu CBIXKO3 iIeHI POCIMHU 3 TEOMPHB’A3KOK0 JI0 BiAMOBIIHUX KBApTalliB, BUILIIB JUIs
HaHECEHHS Ha KapTy-cXeMy. Y TOUHEHHS Ha3B BHIIB POCIIMH Ta iX BU3HAYCHHS ITPOBOAVIIM 33 BU3HA-
YHUKOM BHIIKX pociauH Ykpainu [Dobrochaeva et al. 1987].

Pe3yabTaTH Ta iXx 00roBopeHHs

Jlns 3yOpiB XapakTepHa 3MiHa JIOKaJIbHUX OIOTOIIB iCHYBaHHS, 10 3yMOBJICHO CE30HHUM pPHUT-
MOM BereTailii pOCIHHHOTO MOKPHBY. 3Bipi CIIOMXKBAIOTh TPaB’sHI Ta JACPEBHI BHAW POCIHH, IO
BH3HAYAE€ NPUYPOUCHICTH X KUTTEIISUTFHOCTI 10 MO3aidHUX YTigh. B yMOBaxX BUTBHOTO yTpHMaHHS
3yOpu moimatots noHan 110 BumiB pocnuH, y T. 4. 00’izatoTs jucTs i maronu moHax 30 mepeso-
YarapHUKOBUX TOPiA, 00TpH3aroTh i 3’inaroTh Kopy 15 nepeBo-4arapHHUKOBHX BHIB, CIOXXHUBAIOTh
84 By TpaB i MIOJM I’ SITH BHUIB AepeBHUX pociuH [Tatarinov & Diakun 1969].

HagecHi, 3 mo4aTkoM BereTarii Ta 3a HasSBHOCTI PIIKOTO TPaB’sHOT'O MOKPHBY i HEIOCTATHHOI
KUTBKOCTI KOpPMiB, 3yOpH HamalOTh HepeBary 3a00oueHHM 010TOomaM, sIKi XapaKTepPH3YIOThCs Kpa-
[IMMH KOPMOBHMH YMOBaMH. YTIPOJOBK O€pe3HsI—KBITHSI ONTUMAIbLHUMH YMOBAMH ICHYBaHHS ISt
TBapHH CIYTYIOTh OEpe30BO-BUIBXOBI Ta OCHKOBO-OEpPE30BO-BUIBXOBI HACAIKEHHS HAa TEPUTOPIl
MypaguiiieHcbKOro sicHuITBa (kBapranu 14, 27, 28, 16, 53) (puc. 1), ki 3aiiMarOTh MIUPOKY TOHHU-
XKEHy CMYTy i3 (hparMeHTaMu OOiT i 3a00J0YCHUX JyK. Y TpaB’sIHOMY IOKPHBI IEPEBaXatOTh 0CO-
ku: 36mmkena (Carex appropinquata), sumosxena (C. elongate), gwopna (C. nigra), omceka (C. ela-
ta), a rakox oueper (Phragmites sp.) i kyununuk cipysatuii (Calamagrostis canescens).
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Puc. 1. Kapra-cxema 6iotomiB mommpenHs 3yOpiB Llymancekoi cydnomyssmii (Bison bonasus) Ha Teputopii Kiepui-
Bepkoro HIII «llymaHchka mymiay Ta npwiIerianx Teputopiil. [lozHaueHHs: OIaKuTHI apeann — rocnofapcbka 30Ha
[Napky, momapaH4oBi apeann — 3amnoBigHa 30Ha [lapky. KompopoBsi koma: e (cuHiif) — 3uma, © (KOBTHIT) — BecHa
(Gepe3eHb-KBITEHB), ® (UepPBOHHI) — MOYATOK JiTa (TpaBEeHb-YEPBEHB), ® (3EJCHUI) — JITO (JIMIIEHb-CEPIICHD).

Fig. 1. Map-scheme of biotopes inhabited by bison of the Tsuman subpopulation in the territory of the Tsumanska
Pushcha National Nature Park and adjacent areas. Legend: blue areas—economc zone of the park; orange areas—
protected zone of the park. Coloured circles: e (blue) winter, « (yellow) spring (March—April), e (red) early summer
(May-June), e (green) summer (July—August).

VY cknazi MilIaHUX HAcaPKEHb MEPEBAXKAIOTh JIMCTAHI OPOAH, IEPIIUH SPYC YTBOPIOIOTH BiJlb-
xa (Alnus glutinosa) abo 6epesa (Betula pendula), tpamserses 1y6 (Quercus robur), y unciennnx
MOHMYKEHHSIX MTOMIKPEHi 3a0oioueHi Binbiianuku. pyruii sipyc dopmyrors ocuka (Populus tremu-
la), sicen (Fraxinus excelsior), Bep6a 6ina (Salix alba). ITizmicok mpeacTaBieHuil IEPEBAKHO BEP-
6oro ko3syor0 (S. caprea), kpymmHor jJamkoro (Frangula alnus) i minwaoro 3suuaiinoo (Corylus
avellana). HaarpyHToBHii IOKPHB CepeaHbOI T'YCTOTH, OMHAK 110 Mipi POCTY JHCTSA Ha JAepeBax BiH
CTae pigIMM BHACIIOK 3HAYHOTO 3aTiHEHHS MMi/UTICKOM Ta BEPXHIMH sIpycamu JepeBocTany [Sma-
gol et al. 2022]. 3a BikoM, OCHOBHA YaCTHHA BCiX JIEPEBOCTaHIB HA TEPUTOPIl BECHSIHOTO MOITUPEHHS
3y0Opa HaJeXHTh 10 MPUCTUTAIOYNX HACAIPKEHBb. Y MeXKaxX BECHSIHOTO OCEpPEeKy MOMIMNPEHHS TBAPUH
GioTomu iX iCHyBaHHS 3HAXOIATHCS B yMOBax Bojyororo ta cuporo cyrpyny (Cs, Ca,) Ta Boioro
cyoopy (Bs). BecHO0 3a piakoro Tpas’stHOTO MOKPHBY, HEAOCTATHLOI KiIBKOCTI KOPMIB 3yOpH aKTH-
BHO TIEPEMIlIyIOThCA Y IOLIyKax KOpMy. Y CepeAnHi JIiTa BOHM 30CEPeIKYIOThCS Ha AUIAHKAaX 3
JOCTAaTHIMH KOPMOBUMH PECYpPCaMH 1 YIIPOIOBK TPUBAJIOTO TEPMIHY 1X HE 3aJIHMIIAIOTh.

[Tnoma ocepenKy BECHSHO-JITHHOTO HOIIMPEHHS 3yOpiB (TpaBeHb-YEPBEHB) OXOILIIOE 725 Ta
JCOBUX HacapKeHb MypaBHIIIEHCHKOTO (KBapTamu 5, 6, 4, 49) 1 CokupuuiBcbkoro (kB. 1, 2, 11, 12,
13) micuuiTs. [lepeMillieHHs: TBAPUH HABECHI i BIIITKY BiJ0YBA€THCS MOCTYMOBO y HAMPSAMKY 3 TTiB-
JIHS Ha MiBHIYHUH CXill, Jie J1icOBI Haca/pkeHHs chopMOBaHi B yMOBaxX BOJIOroi rpaboBoi cyaiopoBu
Ta CHPOTO YOPHOBIIBXOBOTO Cyrpyay. BOHU TakoX HamalOTh MEpeBary CepeAHbOBIKOBUM Ta IIPHC-
TUTAI0YKMM JIEPEBOCTaHAaM i3 BUTbXH 4OpHOI Ta Gepesu mosucioi [Smagol et al. 2022] (puc. 2).
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Puc. 2. Cupwnii 4OpHOBIIEXOBHI CYTpyA Ta MicIsd BiOYNHKY 3y0piB. PoTo aBTOpIB, 24.05.2022.
Fig. 2. Wet black alder fairly fertile site type and bison resting places. Photo by the authors, 24.05.2022.

Tpammsumncs 3yOpu i B YOPHHUIICBHX Ta 3€JICHOMOXOBO-YOPHHUIICBUX COCHOBUX HACAKCHHSX.
Cepen cymyTHIX MOpif y CKIIaJi JEepEBOCTaHIB HAOIbIINI BIICOTOK CTAHOBIATH Iy0, OCHKa, Ipad,
sceH. Y TyCTOMY MiJUTICKY NepeBaKaloTh JIlIMHA 3BUYaliHa, KPYIIUHA JlaMKa, BepOa Ko3s4a, Topo-
Ouna 3Buuaitna (Sorbus aucuparia), i3 tpaB — oxwuna cuza (Rubus caesius) ta mamuna JlicoBa
(Rubus idaeus). Y Tpap’siHOMY MOKpHBIi MpeCTaBieHi J1icOBi Ta OOIOTHI BUIH, TYT YiTKO HOMITHHIA
BIUIMB JIOJIOBUKOBHX BOJ Ha ()OPMYyBaHHS POCIMHHOCTI 3a HassBHOCTI JUISHOK 3 OaraTUMHU IpyHTa-
MU. Y 3aXiTHIA 9acTHHI TepUTOPIii HOMKpPEeHHs 3y0pa MPOCTITaeThCS CMYyTa JICIB, SIKi 3pOCTAIOTh y
0araTux JIiCOPOCITUHHUX YMOBaX 1 MPWIATAIOTH O OCYIIEHOTO JIYYHO-0O0JOTHOTO MAacHBY YPOUHINA
«JloGpay», GaraToro Ha pizHoTpas’s macosuiia [Andrienko & Klestov 2004]. Bosoruii Ta 3atiHeHui
Jtic € 6araTum (GIOPUCTUYHO 1 IPENCTABICHUH, epeBaXHO, KponuBoio aBogomuo0 (Urtica dioica),
sriero 3Buyaiinoro (Aegopodium podagraria), senenuykom sxostum (Lamium galeobdolon), kBa-
cenutiero 3suyaiinoro (Oxalis acetosella), rpasinatom piukoum (Geum rivale), Ge3nMTHUKOM Ki-
Hounm (Athyrium filix-femina), kormuraskoMm eBpomeiicskum (Asarum europaeum) romo. Ha monu-
KeHill Ta 3BOJIOXKEHIl TepuTopil momupeHa ocoka myxupyacta (Carex vesicaria), miBHHKI OONOTHI
(Iris pseudacorus), kamoxuaui 6oorHa (Caltha palustris), maciin comoaxo-ripkuii (Solanum dul-
camara) ra iami [Blazhko 2000].

VY nepioll akTUBHOCTI KPOBOCHUCHHMX KOMax TBapHHU HAJIAIOTh MepeBary rpadoBUM cyaiopoBam
Ta OOPOBUM TpsijiaM, sIKi JOOpe TPOTYyBAOTHCS BITpOM. J[JIs1 CBOTO BiAIMIOYMHKY BOHH BUKOPHCOBY-
I0Th JIEXKKH, SKi PO3MIIIEHI i/l AepeBaMHy Y BUIIIAAI BUOUTHX 5IM 3a BiZICYyTHOCTI TpaB’sSTHOTO MOKPH-
By (mB. puc. 3). IX TBapHHU BUKOPUCTOBYIOTH IIPOTATOM JEKiTEKOX POKIB.

IIpo 3Ha4YeHHs TpaB’STHUCTOI POCIMHHOCTI, sika cTaHOBUTH 80% palioHy 3yOpiB, CBITYHATH PsII
ny6mikaniit [Tatarinov & Diakun 1969; Khoyetskyy 2002; Khoyetskyy 2012; Smagol et al. 2011].
ABTOpH HaroJIOIIYIOTh Ha CE30HHIN MPUHAIHOCTI TPaB’SIHUCTUX KOPMIB caMe y BeTeTalliiiHui mepi-
0J1, KOJIM 1X €HepreTUYHA iHHICTh He3PIBHSIHHO BHUINA BiJl IEPEBHO-YarapHUKOBHUX KOPMIB.
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Ta6mur 1. bioronu nomupenns Llymancekoi cyonomyssii 3yopa
Table 1. Biotopes of distribution of the Tsuman subpopulation of bison

[lepion poky Tun nicy BioTonun

Pannbo-BecH: M Bomnoruit ny6oBo-cocHoBwmii cyoip, EBTpodHi 6onoTa 3apocii BUIBX0IO

(Gepe3eHb-KBITEHB) CHpHii YOPHOBUIBXOBHUH CYTpy/I, 4OpHOIO a0 Gepe3oro, CIHOXKATI,
BOJIOTA Ta CHpa rpaboBa cynidposa, TaJIIBUHM, JIMCTSIHI Ta XBOWHI

BOJIOTHI Tpab0BO-1y0OBO-COCHOBHUM CYIpys  HAacaKEHHS

BecustHO-MiTHIN Bomnoruii Ta cupuii 1ydoBo-cocHoBHIi cy0ip,  JIMCTAHI HacapKeHHs, 3a001049eH]

(TpaBeHb-YEPBEHB) CHpHI1 YOPHOBIJIBXOBUH CYTpy/I, JyKH, eBTpodHi 60onoTa 3apocii
BOJIOTHIA TPabOBO-yOOBO-COCHOBHI CYTPY/,  BUIBXOO Ta OEpe30t0, YOPHHIIEBI
BoJiora rpaboBa cyiopoBa Ta 3eJICHOMOXOBI-4JOPHHIIEBI CyOOpH

JliTHii Bomnoruii Ta cBixkuit 1y6oBo-cocHOBui cyOip,  JlicoBi ransBuHH, MTacOBHUINA, TUCTAHI
CUpHi1 YOPHOBUIHXOBUH CYrpy/I, Haca/pKeHHS (3a00709eHi
BoJiora rpaboBa cyaiopoBa BUIBIIAHHUKH )

OcinHi# Bounoruit Ta cupuii cy6ip, EBTpodHi 0010Ta 3apOCiIi BIIEXOIO Ta
MOKpHii 6epe30BO COCHOBHII cy0ip, 0epe301o, TyOOBO-COCHOBHIA Ta
CHpHH Ta MOKPHI YOPHOBUIBXOBHIH rpaboBHii Jtic, CIHOXKATI.

cyrpyn, rpaboBa cynibposa

3uMoBUi — IligromiBeNnbHI MakifaHYUKA

Hnsa Lymarcekoi cyOnomynsawii 3yopa mputaMaHHa ce30HH1 3MiHU AIAHOK icHyBaHHS. 1o Mipi
NepeMillleHHs Ha MiBHIY (kBapTaiu 65, 64, 48, MypaBHIIIEHCBKE JICHUITBO), TUI YMOB MicLie3poc-
TaHHS 3MIHIOETHCS BiJl CHPOTO YOPHOBLIBXOBOI'O CYrpyAy Ha BOJIOTHHA (MICIAMH CBIXKHIA) CyOip
(B2-3), 16 OCHOBHHUMH ITIOPOIAaMH BHUCTYIIAIOTh BijbXa, COCHA Ta Ay0 (Tab. 1).

Takum 9uHOM, 3200J7109eHI BUTBIIAHUKH, OSPE3HAKH, YaCTHHA SKUX MOITUpEHa y OaraTimx Ji-
COPOCIMHHHX YMOBax 3 JIOMIIIKOIO ay0a, i YOpHHUIEBI CyOOpH, € KOPMOBHMHU OioTOmamu 3yOpa.
Brpoznorx ycroro BereTaniifHOro nepiofgy 3HauHa TpogidHa JTisUIBHICT TBApUH MPOXOIUTH Ha Ji-
COBHUX TaJSIBUHAX, MPHJICTIINX A0 JICOBUX MACHBIB ITACOBHUINAX, 3200JI0YCHUX JTyKaX.

CyOnonynsiiis 3y0pa XapakTepu3yeThbCsl BUCOKOIO aJanTallifHOO 3/IaTHICTIO 1 KOPMOBOIO TIac-
TUYHICTIO. Y JIITHIN NepioJl JOCTaTHBO KOPMIB 3Bipi 3HAXOAATH Y CEPEIHBO3AaTIHEHUX BUIBIIAHUKAX
Ta TOXiTHUX BUIBIIHIKAX 3 MOCTATHBOIO KUTBKICTIO BOJIOTH Ta 3apOCIHMH T'YCTOIIEPEIUICTCHUMHU
371aKOBUMH TpaBaMH, o4epeToM Ta iH. CBIXKICTh TpaB 30epiraeThcs 10 Mi3HBOI OCEHi, 1[0 3yMOBIIIOE
BUOip TBapuHamMH OioTomiB. 3yOpH MPOBOJATH Y BiibIIAHUKAX OLIbIIY 4acTHHY JiTa. HacamkHeHHS
XapaKTePHU3YIOThCS BIIACTHBUMHM BHIaMH TPaB, sIKi 0X04e MoigaroTh TBApUHU (Tabi. 2):

kyanunuk npsmuii (Calamagrostis neglecta), mpocsaka posnora (Milium effusum), kocrpuis opeua
(Festuca ovina), crokonoc m’skmii (Bromus hordeaceus), uuna micosa (Lathyrus sylvestris), ropo-
ok micosuit (Vicia sylvatica), kporusa aBomomHa, ripuak nepueswuit (Persicaria hydropiper), sxos-
teup KamyOcekuii (Ranunculus cassubicus) i mos3yuwmii (R. repens), rpaBiiar piukoBHIA, ImepcTay
6oorauii (Comarum palustre), xsomr micouii (Equisetum sylvaticum), 6e3nUTHUK KiHOYHI, TETi-
tepuc Oonotauii (Thelypteris palustris), s»osrsauns yeprosoaucta (Chrysosplenium alternifolium),
ocor 3suuaiiuuii (Cirsium lanceolatum), mimmapennnk 6omotauii (Galium palustre) i 6arxosuit (G.
uliginosum), BoBKkoHIr eBpomeiicbkuidi (Lycopus europaeus), sriMiil 3BHYAiiHA, CHTHHK PO3JIOTHi
(Juncus effusus), ocoxka sicsiaa (Carex vulpina) ta 6araTo iHIIHX.

3araiom KOpMOBHUH pallioH 3yOpa Hamiuye 183 Buau pociuH, sSKi Haiexarb A0 52 poauH. Po-
nuHa Poaceae mpezacrasieHa 21 Bugom, 1o 12 BHIIIB 3apeecTpoBaHO 3 poauH Rosaceae, Astraceae,
11 BuxiB — 3 poaunu Fabaceae. B inmmx poauHax Hamiuyerbes merme 10 Bumis. ITonan 20 poaux
MIPEJICTaBJICHI OJJTHUM BUIOM.

BaxxmuBe 3Ha4eHHS U 3yOpiB CTAHOBIATH MPIUICTIIL A0 JIiICOBUX MacuBiB ypouniia «HO3edi-
Hay, «Jloopa» Ta «CodiiBkay. [TlacoBumia ypouwir i3 pisHOTpaB’si cHOpMyBaUCs TYT MIiCHS IPOBE-
JICHO1 Meiopaiii.
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koHromrHa nos3yda (Trifolium repens) i cepeans (T. medium), ropomrok mumauuii (Vicia cracca),
memoBa TpaBa Imepctucta (Holcus lanatus), mimmapennux uwinkuii (Galium aparine), oxuka
pieaunna (Luzula campestris), ocoka Bucoka (Carex elata), Tumodiiska nyuna (Phléum praténse),
TOHKOHIT Jiygnunit (Poa pratensis), maxutaums Oaratopiuna (Lolium perenne), m3Binens mammit

(Rhinanthus minor) ta ixmri [Andrienko 2006].

Jns Bunacy 3yOpu BUOMpArOTh BEYipHi Ta paHKOBI ToauHU. ByeHs, cTypOoBaHI HaJOKy4IHBH-
MH KOMaxaMH, PO3LIYKYIOTh 3aTiHEeHi MicIisl, Ie MOXKYTb ITiJ] YaC MacoBOTO Hamajy OBOJIB TEPTHCS
10 nepeB. Beeuepi 3HOBY BUXO/STh HA IACOBUINA, /e AacyThcs BClo Hid. TyT 3yOpH HamaroTh mepe-
Bary JIiICOBHM TaJIsIBHHAM Ta CiHOXKaTsIM. J[J1s1 HUX XapaKTepHa IeBHa ITOBEIiHKA IPU BUTIAC] Ha Bif-
KPHUTHX MAcOBUINAX — YEepPTyBaHHS MOiTaHHA POCIUH 3 MepexoJaMH BiJ OZHOTO MicCLs 10 iHIIOTO,
110 3abe3neuye piBHOMIpHE BigHOBICHHS (hiTomMacu Tpas’siaux pociun [Khoyetskyy 2003]. Tepuro-
pisi CE30HHOTO apealry MOIIMPEHHS 3yOpiB XapaKTepH3YEThCS HaWKpalmuMu 0i0Tomamu, 10 3HaXO-
JSTBCS Y BIAJAJICHUX MICIIMHAX 3 MaJOPO3BHHEHOI0 MEPEKEI0 JIOpIr, HaceleHHX IMyHKTIB Ta Oara-
TOI0 KOPMOBOIO 0a3010.

ITo Mipi BUCHXaHHS JYKiB TBAPWHU MEPEMIIIYIOTHCS ITiT HAMET JIiCY J0 MITYYHO CTBOPEHHMX BO-
JIOWM, SIKi BAKOPHUCTOBYIOTB SIK BOJOMINA. Y CHEKOTIUBY MOTO/AY, BOHU BiJIBIAYIOTh BOAOIIH /ABiUi Ha
100y. 3yOpu HIKOJIM HE BUKOPHCTOBYIOThH KalltoxKi, 060j10T0. KynanbHero TBapuHaM CIyrye IicoK abo
po3puxiieHa cyxa 3emrs. /i1 boro BOHM BUOUPAIOTh MICIS BUTBHI Bill TpaBH, CTBOPIOOYH 3arjino-

JICHHS, K1 [T0 HApOJHOMY Ha3UBAIOTh «KYHAJIBHIMNY 3yOpiB (puc. 4).

Ta6muis 2. KinbKicTs BUAIB POCIHH, SIKi BXOJSITH 10 palioHy 3yopa
Table 2. The number of plant species included in the bison’s diet

Ponuna Kinpkicte | Tun micopociuu- | Popmna Kinekicte | Tun nicopocins-
BUO1B HUX YMOB BU 1B HUX YMOB
Adoxaceae 2 CD2-4 Lamiaceae 8 B25CD1-5
Apiaceae 5 CD24 Liliaceae 4 B2-3CD2-4
Aristolochiaceae 1 CD2-3 Malvaceae 1 CD2-4
Asparagaceae 3 CD2-3 Menyanthaceae 1 BCDas-s
Astraceae 12 A12B1.4C15D25 Oleaceae 1 D23
Balsaminaceae 1 CDas-s Onagraceae 2 CD2-s
Betulaceae 6 AB2.4CD2-s Orchidaceae 1 ACD23
Brassicaceae 3 ABD2-3 Orobanchaceae 1 ABCi-2
Boraginaceae 3 Ai1-2B1:3C15 D25 Oxalidaceae 1 CDs3.4
Campanulaceae 4 A12BC13D23 Primulaceae 3 BC2.4
Caprifoliaceae 2 C34D2-4 Poaceae 21 A1-2B1:3CD1-s
Caryophyllaceae 6 B2CD2-s Polygonaceae 4 A13BCD2.4
Celastraceae 2 CD2-3 Ranunculaceae 8 CD2-s
Convolvulaceae 2 CDas-s Rhamnaceae 1 CD24
Cyperaceae 8 B3.4CD3-5 Rosaceae 12 B2-sCD1-5
Dennstaedtiaceae 1 BCz3 Rubiaceae 5 B2-3CD2-4
Dryopteridaceae 2 CD2-4 Salicaceae 1 BCDs-4
Equisetaceae 5 BCD2-4 Sapindaceae 2 CD24
Ericaceae 5 AB1.5C1-4 D34 Saxifragaceae 1 CDss
Euphorbiaceae 1 D23 Scrophulariaceae 3 B4C2-4D1-4
Fabaceae 11 BCD1-3 Solanaceae 1 CDa4-s
Fagaceae 1 CD23 Thelypteridaceae 1 CDa4s
Geraniaceae 3 CD2-4 Thymelaeaceae 1 CD2-3
Hypericaceae 2 A12BCi3 Urticaceae 2 CDs-s
Iridaceae 1 CDa4s Vacciniaceae 1 ABss
Juncaceae 2 AD23BC2-5 Violaceae 1 CD2-3
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Puc. 4. Kynansus 3y6pa. ®oto asropis, 04.05.2018 (iBopyu)
ta 24.05.2022 (npaBopyy).

Fig. 4. Bison wallow. Photo by the authors, 04.05.2018 (left)
and 24.05.2022 (right).

OTxe, B yMOBaxX MiHIMaJIbHOTO aHTPOIOT€HHOTO HABAaHTA)KCHHS IUICIOKAIlsl TBApWH BH3HAYA-
€ThCs NEPEeBAXHO HASBHICTIO KOPMIB, NMPH iCTOTHOMY BIUIMBI (paKTOpa HECHOKOH 30UIBIIYETHCS
3HAYEHHsI 3aXUCHUX BJIACTUBOCTEH OioTOMy. 3HAaYeHHA Jy4HUX (Qopmaliid iCTOTHO 301IbIIYETHCS Y
JPYTii TIOJIOBHMHI BECHH, IO 3YMOBJICHO IHTCHCHBHOIO BETETAIlI€I0 TPaB’SIHUCTOI POCIMHHOCTI. Y
el mepiof] JTicoBi HAaCaPKEHHS BiAIrparoTh 3a3BW4ail 3axucHy (yHKmio. TpaBu Ta yarapHUKH CTa-
HOBJIATH OCHOBY KOPMOBOT'O paIlioOHy 3yOpiB.

3MeHIIeHHS a00 301MbIICHHS CIIOKUBAaHHA TBapUHAMHU KOXKHOT'O BHIY TpPaB 1 YarapHUKIB IO-
B’S13aHO 13 3MiHAMH BMICTY MOXXMBHHMX PEYOBUH YIPOIOBX POKY. B paHHBOBECHsSHHMIT Hiepion, KOJIH
TpaB’sSHHCTA POCIMHHICTH pifka, OCHOBY >KHUBJICHHS 3yOpiB CTaHOBIATH KOpa 1 MArOHH JAEpeB Ta
MOJIOZa OXKHMHA. Y Mi3HBOBECHSHUH Tepiof (KiHEIh KBITHA-TPAaBCHb) BOHHM HAaWYACTIIIE MOiTar0Th
KAIOKHUIIO GONOTHY, odepeTsHKy 3Buuaiiny (Phalaris arundinacea), po3pus TpaBy 3BHYaiiHY
(Impatiens noli-tangere), 6e3muTHUK *XiHOYMiA. TakoXK y pailioH TBAPWH BXOIATH MArOHH Ta KOpa
JlepeB Ta YarapHUKiB: OpycmuHu 6opomaByactoi (EuOnymus verrucosus), ocuky, siceHa 3BUIaiiHOTO,
BepOH KO34901 TOLIO.

Bioronu icHyBaHHS 3BIpiB BIPOJIOBX BECHSHO-TITHBROTO Tepiony (Oepe3eHb—CepIieHb) OXOII-
To10Th O613pK0 1640 ra, 3 sxux 350 ra 3Haxoaartscs y Ilapky, iHImm — y Mexax teputopii Mypa-
BuieHcbkoro Ta CokupudiBebkoro nicHUNTB I «KiBepuiBeskuit JII». Teputopis JTicHUITB Xapa-
KTEPU3YEThCSI MO3AIYHOI0 CTPYKTYPOIO HACAPKCHb, YEPryBaHHAM IIITHOK JiCy 3 JIUCTSIHUX Ta
XBOWHHX TTOP1JI, 3a00J0YEHUX TUISTHOK Ta TAJIIBUH 3 XOPOIIMMH KOPMOBHMH YMOBAMH JIJIsl TBAPHH.

BucHoBkH

YncenpHicts Llymancbkoi cyomomomsmii 3yopa B yrizusax KiBepIriBcbkoro HaIioHaJIbHOTO TIPH-
poxHoro nmapky «llymaHchKa TyIa» € HE3HAUHOIO i CTAaHOBUTH 21 ocoOuHy. YTinas mapky Ta mpu-
JITJIUX TEPUTOPIH JepKaBHUX MiAIPUEMCTB JiICOBOTO IOCIOJAPCTBA XapaKTEPU3YIOThCS XOPOIIUMHU
KOPMOBHUMH 1 3aXMCHUMH YMOBaMHU Jyis 3BipiB. JluctsHi (ryOoBi Ta rpaboBo-my0oBi), MimaHi (3
nepeBakKaHHSAM ay0a Ta COCHM) Ta COCHOBI HacaKEHHs, 3a00JI0YeH] TIJISTHKY 1 YMCIIEHHI BOJOTOKH
Ha JIOCHIKyBaHil TepuTopii popMyroTh pisHOMaHITHI OioTomu. B ymMoBax mapky BHIIJIEHO TIOHAJ
10 GioTomiB, TBApHAMHU OCBOEHI Maiike BCi THIH O10TOIIIB.

ITommpenHs 3yOpiB MOB’si3aHE 3 BUAOCTICHU(DIYHUMHU MOTPeOaMH y KOPMOBHUX Ta 3aXHUCHHX
BIIACTHBOCTSIX YTi/lb. YTIPOJOBK BECHIHO-JIITHHOT'O TIEPIOIY 38 BIKOBOIO XapaKTEPUCTUKOI, OCHOBHA
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YacTKa yciX JIepeBOCTaHiB Ha TEPUTOPii CE30HHOTO apeaty 3yOpa BiIHOCHTBCS 10 NMPHCTHUTAFOYMX
JCOBUX HACA/DKEHB, IO 3yMOBIICHO MEPEAyCiM ONTUMAIBHUMHU (3aXHCHUMH Ta KOPMOBHMH) YMO-
BaMH iICHYBaHHsI, 1 PIIKO TPAIUIAIOTHECSA Y MOJIOAMX HACAJDKEHHSIX. B yci Ce30HM poKy HalKpaniuMu
KOPMOBHMMH YMOBaMH JUIsl 3BIpiB XapaKTEpU3YIOThCS y3JIicCs Ta JiCOBI TaJIIBUHH 3 JIOMiIHYBaHHIM
37IaKOBHX, PO30BHX, aliCTPOBHX Ta OOOOBHX BHAIB POCIIMH, Y MOIIYKaX SIKMX TBAPHHU 3IIHCHIOIOTH
MepeMilieHHs. Y paiioHi BUsiBJIeHO 183 BHIU pOCTHH.

3a THmaMy JIICOPOCTMHHUX YMOB BOHHM Hai4YacTille TPAIULUTUCS Y cyrpynaax B exagoromnax Cs,
C4,y cybopax — B2, Bz. BecHsIHO-0OCIHHI MICIIS )KHUTTEMISIIBHOCTI 3yOpiB — TIEpEBaKHO JIiCOBI 0i0-
TOTIH, BIJIBIHSAKHY, 3a3BH4Yail 00BOIHEHI, 13 pO3PIIHKCHOIO BUIBXOK0, Ta TPaB’siHi (JIyUHi) yrpyrmoBaHHs

(BKJIFOYAIOYM KOJIMIIHI CIHOKOCH Ta MaCOBHILA).

IMopsiku

HOCJ’IiH)KeHHS{ MPOBEKCHO 3a BJIACHOIO iHiL[iaTI/IBOIO aBTOpiB, mo3a 6yZ[L-SIKI/IMI/I IJIaHOBUMHU YU T'PAHTOBUMH TEMaMU.
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Abstract

In the latter less hot years after the decline in the number of elk (2019-2020), the
stabilisation and increasing trend in the number of this species have been observed
throughout the study area. Due to migrations, the winter elk population exceeds the
summer one and amounts to 2 individuals/thousand hectares (40 individuals;
against 1.3 individuals/1 thousand hectares in summer) in the Polissia Reserve, and
1-6 individuals/1 thousand hectares (940 individuals) in the Chornobyl Reserve.
Data on the vulnerability of elk to climate change are presented. In hot weather at
different times of the year, elks may show signs of heat stress. In summer, elk can
be inactive, and in the leafless period, when chased by wolves, they can get heat
stress and die. In the heat of the day, elk choose swamps, waterlogged forests with
a dense tree canopy and better cooling, which are comfortable for these ungulates
in the face of global warming. Climate change causes marshes to dry up and over-
grow, reduces the moisture content of habitats, and worsens the fodder capacity of
the land. In case of even partial restoration of lowland marshes in the Chornobyl
Biosphere Reserve, the reserves of summer and winter food for elk may increase
by 2-3 times. In the Polissia Reserve, in 2011-2013, lowland bogs with bush wil-
lows (Salix) were restored on fallow land near the Zholobnytsia drainage system,
creating highly productive habitats for the elk, which is a promising measure for
different areas of Polissia. Climate warming has led to an increase in the red deer
(Cervus elaphus) population and a decrease in the elk population in the Polissia,
and if no special measures are taken, these trends will intensify. Outside of protect-
ed areas, given the lack of a high legal status for wolves (Canis lupus), a strategy
for conserving the elk population and reducing predation mortality in combination
with other elk habitat management strategies can be recommended to hunting
ground users, including limiting poaching, restoring the natural regime of forest
fires in reserves, improving winter provision of branch fodder, reducing the dis-
turbance factor, and introducing a ban on staying in the forest with dogs for berry
and mushroom pickers.
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Jlochb (Alces alces) na miBaenniii mexki apeany: cran nonyJasinii LlenTpanasHoro
Mouicesi, XMKaUTBO BOBKA Ta BPA3JIMBICTD /10 NOTEILIIHHS KJIiMATYy

Cepriii 2Kuna

Pe3rome. B ocTaHHI MEHII CIIEKOTHI pOKH Micis craay uncebHocTi Jocs (2019-2020) crioctepiratoThes cra-
Oimizaris 1 TEHACHLIS A0 3pOCTaHHs YUCEIBHOCTI FOTO BUAY Ha BCiH TEpUTOPIi JOCTIKEeHHS. 3aBAsSKU Mirpa-
LisIM 3MMOBA YHCENIBHICTh JIOCS MEPEeBHIIY€E JITHIO i CTAaHOBUTH y IlojdichKOoMy 3amoBimHHKY 2 OC./THC. Ta
(40 oc.; nporu mitHix 1,3 oc./tuc. ra), y Yopaobmibcekomy 3amoBigauky — 1-6 oc./1 tuc. ra (940 oc.). Hage-
JIeHI JaHi PO BPa3HBICTh JIOCS O 3MiH KIIiMaTry. Y CHEKOTHY IOTOAY B Pi3HI IMepiogy pOKy Y JIOCS MOXYTh
CIIOCTEpIraTHCs 03HAKH TEIIOBOTO CTpecy. BIITKy J10ci MOXKYTh 3HAXOAUTHCH Y MAJIOPYXOMOMY CTaHi, a B 6e3-
JIUCTSIHUH TIepioJ] TIPH TIepecIilyBaHHI BOBKaMH ITOTPAIUIATH y TEIUIOBUH cTpec i TuHyTH. Jloci B ceky BHOH-
paroTh 00J10Ta, MEPE3BOIOXKEH] JIICH 31 LIITBHUM HAMETOM JEpPEBOCTaHY Ta KpALIMM OXOJOMKEHHSM, KOTpi €
KOM(MOPTHUMH JJISI IIMX KOIMHUTHHUX B YMOBAaX IJI00aJbHOTO MOTEILTiHHS. KiliMaTH4Hi 3MiHH CIPUYMHIOIOTH T1e-
pecuxaHHs 1 3apoCTaHHs OOJIT, 3MEHIIYIOTh 3BOJIOXKEHICTh 010TOMIB, MOTIPIIYIOTH KOPMOBY €MHICTH yTifb. Y
pa3i HaBiTh YaCTKOBOTO BiIHOBJIEHHSI HU3UHHHUX 00T y YopHOOUIBCEKOMY Oioc)epHOMY 3alOBIIHHUKY 3amacH
JITHIX 1 3MIMOBHUX KOPMIB JUIS JIOCS MOXYTB 3pocTd Y 2—3 pasu. Y [lomicekomy 3anoBigauky y 2011-2013 p. Ha
niepesorax 01y XKoJoOHUIBKOI OCYITyBAIEHOI CHCTEMHU OyJIO BiTHOBICHO HHM3WHHI 0OJOTa 3 KyIIOBUMH BEp-
6amu (Salix), mo cdopMyBaIHCcs BUCOKOIPOAYKTHBHI OCEIHILA JUIS JIOCS, IO € TIEPCIICKTHBHUM 3aX0/I0M IS
pisnux paiioniB ITomiccs. IoTemtiHAs KIiMaTy CIpUYHHUIO 30ibieHHs momysuii onenst (Cervus elaphus) i
CKOpOYCHHS TOITyJIsnii JtociB Ha [Tomicci, 1 B pa3i HEMPUHHATTS ClIeMiaIbHAX 3aXOJIB Il TEHJEHII] Oy IyTh mo-
CHJTIOBATHCS. 32 MeXaMH NPUPOTOOXOPOHHUX TEPUTOPIii, 3BaXKalouy Ha BiJICYTHICTh BUCOKOTO IIPABOBOTO CTa-
tycy BoBKa (Canis lupus), MOXHa PEKOMEH/yBaTH KOPUCTYBaYaM MUCIHMBCHKHX YTilb CTPATETii0 30epeKeHHs
MO JISIIT JTOCS 1 3MEHIIEHHST HOTO CMEPTHOCTI BiJl XM)KALITBA B MOEIHAHHI 3 1HIIMMH CTPATETiIMU YIIPaBIiHHS
JIOCHHAMH OCENTUILAMH, BKIIIOYHO 3 OOMEXEHHSIM OpaKOHBEPCTBA, BIAHOBICHHSAM IPUPOJHOTO PEKUMY JIICOBUX
MOXKEXK B 3aMOBIIHAKAX, IOKPAIICHHS 3MMOBOT0 3a0e3MeUeHHs TIIKOBUM KOPMOM, 3HIKEHHS (haKTOpy HEMOKO-
€HHS, YIIPOBAKEHHS 3a00pOHHU TepeOyBaHH Y JIici 3 TIcaMy TSt 30UpadiB sATiN 1 TpUOIB.

KniouoBi cimoBa: 1ock, BOBK, 3MiHH KIIiMaTy, XWKalTso, [lomices, Ykpaina.

Beryn

Jlock — BenMKOTro po3Mipy BHJI MIBHIYHOTO TOXOPKEHHS, KOTPHA OCOOJIMBO YyTIUBHUH 10 3MiH
KJIIMaTy Ha MmiBJeHHIN Mexi apeany y Llentpansaomy Ilomicei Ykpainu. [HI momynsiii is0oro BUgy
HA MiBJHI apeaiy 3HMKXYIOTh YHCENbHICTh ab0 Mar0Th HEBUCOKY KHTTe3datHicTh [Ruprecht et al.
2016]. 3Baxkaroun Ha BaXKIIUBICTh MPOOJIEMATUKH TTOTEIUIIHHS KJiMAaTy TepMOpEryJisiiiiiHa MoBeIiH-
Ka JIOCS € MOIMYJIAPHOIO0 TEMOIO B CYYacHIN MPUKIIAIHINA €KOJIOTIIO.

OkpiM TOro, JTOCh — BaXJIHUBHUW eKocucTeMHui Buna-imkenep [Morales et al. 2010]. Leit Buxg
BHJIUISIE TEIJIO TIEPEBaXKHO 3aBJSKU JUXAHHIO Ta TEIUIONPOBIAHOCTI, OCKUIBKH HE 3AaTHUH po3cito-
BaTH TEIUIO 3aBJSKU MOTOBUAUICHHIO. [[eli BemuKkuii ccaBenp 3 KpUTHYHUM CIIBBIIHOLICHHSM ITOBE-
PXHi Tijla 70 00’€My Ma€ MOBUIBHMI TEIUIOOOMIH MOPIBHSIHO 3 MEHIIUMM BUAAMH, IO 00YMOBIIIOE
CIIOBUIbHEHY PEakIfil Ta 3HW)KEHHs aIalTHBHOCTI 10 3MiH Temneparypu [Gardner et al. 2011]. Ile
POOHTH JIOCS 1eaTbHUM MOJEIFHIM BHUIOM JIO 3MiH KIIMAaTy, BUBUCHHS BIUTHBY ITiJBHIICHHS TEM-
nepatrypu Ha 3MiHM moBeiHku Ta (izionoriunuii cran [Beest et al. 2012; Broders et al. 2012]. Ipu
IOMY BHJI IPUCKOPIOE JUXAHHS, 30UIBIIYIOUN €HEPreTHYHI BUTPATH HAa TSPMOPETYJIAIII0 Ta ITij-
BHUIIYIOUH criokuBaHHs kucHio [Renecker & Hudson 1986].

Y €Bporti JOCTIIKEHHS TETIOBOTO CTPECY y JIOCIB MPOBOAMIUCH MEPEBAKHO Y CKAHAWHABCH-
Kux KpaiHax. [Ipw boMy I1i KOTTUTHI PATYBAJIMCS BiJl BACOKUX TEMIICPATYp, XOBAIOUUCh B TiHI MiJ
HAMETOM JIEPEBOCTaHy (KpOHaMM), i BUOMpPAIU TOCTATHRO BUCOKI Ta T'yCTi JIicOBi HacamkeHHs [Beest
et al. 2012]. Ilix yac crieku TiHB i TYCTi XaIli Jlicy TaKOX MOKe 3abe3rneunT eheKTHBHHIN 3aXUCT
BiJl KPOBOCHCHHX KOMaX, IIEPECIiyBaHHS SKUX CHIBHINIE Y OUIBII TEIIOMY OCBITIIEHOMY COHIIEM
CEPEIOBUIII, HIXK Y 3aTIHCHUX MICIISX.
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HaykoBa inpopmarist mpo (pakTopd HETaTUBHOTO BIDIMBY Ma€ BAXKIMBE 3HAYCHHS, OCKIIBKU
3HIDKEHHS )KUTTE3IATHOCTI MOMYJISIIT JTIOCS 3 MPUUYMHM MOTETUTIHHS KJIIMaTy 3/1aTHE BUKJIMKATU CKO-
POYCHHSI YHCENBHOCTI 1 apeany BWAy. 3MiHa KIIMaTy 3/laTHA BILIMBATH Ha TJI00AILHOMY PiBHI y
€spomi. [Ipu npoMy miBIECHHO-3aXiTHI TOMYIIALIT JIocs Y €BpOIi MalOTh HE TUTBKH crienudivni aga-
nTamii, ae i HaiiBuIy reHeTn4Hy pisHoMaHiTHICTh [Niedzialkowska et al. 2016]. Tomy miBmeHHI
TIOTTYJIALIT JIOCS Ha MEXKi apeajy BUIY IIOBUHHI MaTH OCOOJIMBHI CTaTyC OXOPOHHU.

INoremnninAg KIiMaTy Ha MiBACHHIN MeXi apeaty 374aTHE 3MEHIIUTH €MHICTh OCEJIHIL], 0COOINBO
IHTCHCHBHO, 3BaYKar04M Ha KaTacTpodiuHMi cTaH OOJIT 1 iX YacTi mepecuxaHHs y JpyTid MOJIOBUHI
Jita. €MHICTh TaHIMAPTY — II€ KUTBKICTh KOIMTHHUX TBAPHH, SKy JaHAMAPT Moxe 3a0e3neduTu
MOXXUBHUMH BJIACTHBOCTSIMH, €3 TOro, 11106 0OCOOMHU He BidyBaiu MOripiieHHs ctany Tiaa [Hobbs
et al. 1985].

B Vkpaini iHpopMalito mpo JiTHI 1 3MMOBI OCENIUINA JIOCS, PO CTPYKTYpY Jicy, MicLs po3Mi-
IICHHS PAaHHECYKILECIHHOI POCIMHHOCTI MOKHA OTPHUMATH Yy MICIIEBOMY JIICTOCII y TaKCAIlIMHUX
oIHcax He3IMKHYTI JTICOBI KyJITYpH, 3TapuIlia, JJiCOBI MOJOAHAKH 0 10 poKiB.

Jlock Mae BHCOKY pSICHOTY MOIIUPEHHS Y PAHHECYKIIECIHHOMY CEepelOBHIII 3 BUCOKUMH 3ara-
caMH TUIKOBOTO KOPMY y MICIISIX 3aroTiBlli JCPEBUHM Ta KOM(POPTHOMY CepeaOBHUIN (HEOOXiTHOTO
pexxuMy ce30HHOI TepMmoperyriii) [Fisher et al. 2005].

PociuHHICTE paHHIX CYKIECIMHUX CHUIBHOT MICJIS 3aroTiBJi JCPEBUHM BKIIOYAE BUJH, SKi €
KpaIliuM KOPMOM IS JIOCIB 1 € JOCTaTHbO SIKICHUMH, 00 MiATPUMYBATH BHUCOKY IIUIBHICTH JIOCS
MOPIBHSHO 3i crapoBikoBuMH sticamu [Peterson et al. 2020; Schrempp et al. 2019].

JlocTym 710 BENHMKOI KUTBKOCTI BHCOKOSIKICHOIO KOPMY MOXE MOKPAIMTH (Hi3107OTTUHUI CTaH,
IO € )KATTEBO BAKIMBUM JUIS BUJIIB Y PETiOHAX 3 EKCTPEMAIbHO TEINTUMH TeMIICPaTyPaMH.

Jlock MOXe YHUKATH HEMOJJaBHO BUPYOAHUX TEPUTOPIN Yepe3 HEMOKOEHHS Ta JIiCO3aroTiBeNbHI
po0oTH y CycCiiHIX HacaPKeHHSX, BIICYTHICTh POCIMHHOCTI 0/ipa3y Micis JiCO3aroTiBeilb, BUBE3CH-
Hsl JIICOTIPOIYKINI a00 3MiHy CKJIaJqy PaHHECYKIIECIHHOI POCIMHHOCTI B OiKk HeOakaHWX KOpPMIB
[Milligan et al. 2013].

HesBakaroun Ha I1i 3acTepekeHHsI, pPaHHECYKIIECiifHE CepeOBHUINE iCHYBaHHS € BKpail BaKIIH-
BUM JUIS JIOCS 1 YacTillle BChOTO Ma€ OCHOBHE 3HAYCHHS TpU BHUOOpI CepelioBUINA iCHYBaHHS
[Mumma et al. 2021]. TTicns 1992 p. B YkpaiHi po3modanocst CTpiMKe [IOpiuHe 3MECHIIIEHHS YUCENTb-
HocTi Jtocst Ha 25,3 £ 5,8 %, koTpe Oyno 3yMOBIICHE HaIMipHUM IOJIOBaHHSAM. BritydeHHs nepesu-
IIyBajgo piyHud mpupict nomyssnii. Jlo kiamg XX cr. joci Oy BUHHIICHI 3 OLIBIIOCTI pailoHIB
crenoBoi 30Hu. Cy4acHH MIBICHHUI apea JI0Cs CTaB OOMEKEHUM JIICOBUMH CEPEIOBUIAMH iCHY-
BaHHs. YHIKaJbHA CTENOBa momyJsiiis 3Hukiaa 3 Ykpainu [Volokh 2009]. JIunamika duceapHOCTI
JIOCS Y BENUKIA Mipi BiOyBanacs 3a paxyHOK Mirpalfiii i po3ceiieHHs, KOTpi YaCTKOBO OIHUCaHi y
HaykoBiii mitepatypi [Volokh 2008]. HacripaBai crenoBa ykpaiHChKa MOMYJIALisl B yMOBaX MOTEII-
JIiHHA KJIIMaTy HaBiTh 0e3 BIUIUBY OpakOHBEpPCTBA 0€3 MOCTINHOI Mirparii i po3ceneHHs 3 MiBHOUI
HEeXKHUTTE3/[ATHA.

OCHOBHUMU NPUYMHAMH 3MEHILIEHHS YMUCENBHOCTI JOocs B YKpaiHi TpaaulliiiHO Ha3uBalOTh Opa-
KOHBEPCHKE MOJFOBAaHHS Ta XMkalTBo BoBka [Domnich et al. 2008; Smagol et al. 2012]. Bubipxko-
BICTh XFDKAIITBA BOBKA IIOJIO JIOCS 1 MPHYUHH CMEPTHOCTI IIOTO BHUJIY JIMIIAETHCS MalOJOCHIIKe-
HOIO TeMoto B Ykpaini [XKuma 2006].

Marepian i MeToquka
Bcmanoenenna npuuun 3azubeni 8io xuicaymea

BingcrexeHHs 3a cllijaMu MepecyBaHHS JOCIB, BOBKIB T4 BCTAaHOBJICHHS NPHYHH 3aruOeli BiJ
XIDKaITBa 1 KOHKPETHUX OOCTaBWH HAmaJliB MPOBOJMIKCS 3 BUKOPHCTAHHIM BJIACHOTO JIOCBiIy Ta
icayrounx metomuk [Lavrovsky 1990]. Haii6inbiie pekoMeHaalii HaMCaHi [T TIyMadeHHs 03HAK
CMEPTHOCTI AOMAIIHIX TBapuH. [y AMKKUX TBapHH MOAIOHI pekoMeHaanii He miaxoaaTs. HeobxinHe
BIIPOBAJKCHHS HAIIMHUX €KCIIEPTHO MEPEBIPCHUX TOIBOBUX METOJUK, KOTPI MOXKYTh OyTH ITOBTOP-
HO BHKOPHCTaHI IHIIMMH BUKOHABIIMHU. JOCTIIKEHHS HPUYMH CMEPTHOCTI Mae€ TPOBOAWUTH [Bi
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JIFOTUHK, 100U 3a0e3neunty BuMorn Gesmeku [Cristescu et al. 2022]. CteopeHHs 3MiCTOBHOTO (Hho-
TOApXiBy CBIKO3JO0YTHX KEPTB 1 PEINTOK 3arMOJIMX KOMUTHUX MOTJIO O JOIIOMOITH HAayKOBIISIM-
MOYATKIBISIM Y BU3HAYCHHI IPUYHH 3aru0eni TBapHH.

InenTudikyBaTu NpUYMHY CMEPTHOCTI 1 BUKJIIOYUTU CMEPTHICTh MOB’S3aHy 3 JIOJUHOIO, K TO
MTOJTFOBAHHS M 3aru0els Ha goporax. Komu skepTBa He 3’ieHa MOBHICTIO, TO OIKC PEIITOK Ja€ ITiH-
Hy iH(pOpMamiio 1y BCTAHOBJICHHS NPHYMH cMepTHOCTI. OIMHOKHI XMKaK MOifae KePTBY B OJIHO-
My MicCIli, a yhcesbHa 3rpas y 6aratbox. Bunocnenugiune NOBOKEHHS XIDKAKIB HA TPYTax € JAyXe
BigminuuM i cranum [Cristescu et al. 2022].

BcraHoBieHHs IPUYMH 3aru0eri KOMUTHUX CTAHOBUTh 3HAUHY TPYIHICTH, OCOOIUBO IJIS MAJIo-
JOCBiAYCHNX HAyKOBILIB. Y HAyKOBiH JliTepaTypi Maiike HEMa YiTKUX iarHOCTHYHUX

BinburicTs yHiBEpCUTETIB HE HAJAIOTh Y CBOIX HABYAJIBHUX IpOrpamax IMOJbOBiH poOOTi 1 BiA-
MOBIIHUM METOJIMKaM, TO Ma€ OyTH JIOBipa JI0 OIIHKH CMEPTHOCTI, a HAYKOBUH MaTepian iHpopma-
tuBauM [Tewksbury et al. 2014]. Ha sxanp HaBiTh y HAHOLIBII OBHUX OTJISAOBUX IyOJiKaisx Mo
TeMi BCTAaHOBJIEHHsI CMEPTHOCTI BiiCyTHill HeoOXiaHuUll poToMaTepian 3 KOMEHTAPSIMHU, a IEPEBAKHO
MIPOMHCYIOTHCSI BUMOTH TEXHIKH OC3MEKH Ta MPOMOHYETHCS CTAHAAPTU30BAHUI MIPOTOKOI OTJIALY
[Cristescu et al. 2022]. IIpn BCcTaHOBJIECHHI MIPHYKHN 3ard0O€JIi JIOCS HAaBIThH BUCOKOTO CTYIEHS YTHIIi-
3amii HeOOX1HO 3BepPTAaTH yBary He TUIbKH Ha HasABHICTH CJIIJIB BOBKIB, eKCKPEMEHTIB, ajie 1 Ha CJIi-
I po3pyOyBaHHS KiCTOK COKHMPOIO UM CIIiIM HOXKa Ipu o0pisyBaHHi mkipu. llIkipa mae OyTu gacT-
KOBO TIpUKpiIUieHa 10 TyryOy. B cTaHi BcTaHOBIIOBATH MPUYMHY 3arubesti OibIn ckiagaHo. B Muny-
JIOMY TIPH CHUIFHOMY ITPOMEP3aHHI 3MMOBI PEIITKH JIOCS JIMIIANKCS JIEXKATH JI0 X po3Mep3aHHs Bec-
HO0. binbmicts hoTO XKepTB BOBKA MICTSTh Pi3HI GOPMU (aIblTyBaHHS.

Jnst TpymiB 1ocs 3a MekaMn YopHOOMIIBCHKOTO 3aIOBITHHKA 1 30HM BiJUyXKEHHS XapakTepHa
MiHIMabHa MPUCYTHICTh KPYKIB 1 Maie BiICYTHICTh NTAIIMHUX eKCKPEeMeHTIB (puc. 1).

Pemitku 3700141 BOBKIB UM OpaKOHBEPIB CIEPITY 3HAXOAATh KPYKH, MOTIM JIUCHIII. 3a KPUKaAMH
KPYKiB MO>KHa HailOinbI e(heKTUBHO 3HAXOAUTH PEIIKU 3aTUOINX KONMUTHUX. PemTku 3100u4i Muc-
JIUBIIB MO>KHA BU3HAYMTH 32 PO3pYyOaHHMHU Y1 PO3WICHOBAHUMH YaCTHHAMH XpeOTa, KiHIIBOK, MIKi-
POFO TIOBHICTIO BIJTIICHOIO BiJl XpeOTa, HABHICTIO HEMTOJATIK CIi/IB aBTO YU BiOYMHKY MHCITHB-
uiB (puc. 2). Y 3m00yToro OpakoHbepamu 3Bipa MIKipa oOpi3aHa HOXKeM, Oilsl TPYIy BiJICYyTHE BO-
JI0CCSl, KAIIKOBYK 1 IITyHKH B TPYIHHI, M'SI3U YEPBOHOTO KOJIBOPY, HEOOBITpEHi i He 00’ineHi nra-
xamu. HatomicTb, y 3aru010ro oJieHs MTaxy BULIM OKO, MKIpY 1 M'sI3U 00pi3ana moauHa (puc. 3).

HasBHicTh Ha pOTO BOBKIB HE € O3HAKOIO JJOCTOBIPHOCTI 1 4aCTO CyNPOBOKYETHCS TPyOuM da-
JIBIIYBAHHAM Y (POPMIi YaCTHHH CB1XKOJI00YTOT MUCIIMBIISIMHU TYIII KOMHUTHOTO, IO JIETKO MOMIYa€Th-
Csl HaBITh MAJIOOCBITYeHUME (haxiBisiMu (puc. 4).
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Puc. 1. Pemtku nocst no6ytoro Bokamu (poto aBropa). Puc. 2. Pemtku nocs nodyrtoro Opakonbepamu (hoto
Oxomuui IMomicekoro 3amnosigauka, 16.03.2006. aBTopa). Oxonui [Tonicekoro 3amoBiguuka, 06.02.2006.

Fig. 1. Remains of an elk killed by wolves (photo by the Fig. 2. Remains of an elk killed by poachers (photo by the
author). The outskirts of the Polissia Reserve, 16.03.2006. author). The outskirts of the Polissia Reserve, 06.02.2006.
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BcranoButn QanbiryBaHHS MPUIWHHU 3arv0elli KOMATHOTO Mo ()OTO iHKOIM HEMpPOCTO 1 IPH
I[OMY NOTPiOHO BPaxOBYBATH Pi3HI 0O3HAKH. Tak MOTPiOHO MpoaHali3yBaTH BCi O3HAKU MOCTYIIOBO-
CTi yTHITI3amii Tyl BOBKaMH, ITaXaMH Y 1HITUMHU MajanbliukaMy. Tak, Ko pedpa Jocs 9u OJIeHS
B J100pe 30epekeHOMy cTaHi i Ha pedpax MICTAThCA M'SI3M YEPBOHOTO KOJHOPY B HEOOBITPEHOMY
CTaHi, a OIS MIKipH TPUMAETHCS TUTBKMA YaCTUHA OJHIET KiHIIBKH, TO 1€ € HaAIHHOW 03HaKow (a-
TBITyBaHHS (pHC. 5).

Haii6inp1u ckiasHo MiarHOCTYBATH ICTUHHE XM)KAlTBO Ta MOigaHHS majyia. Aje i TyT € 4iTki gi-
arHOCTHYHI 03HaKH. lle mepeaycimM BiJICYTHICTh SCKPABOTO KOJIBOPY Y MICISAX BOBYHX MOTPH3IB MsI-
ca, BIICYyTHICTh BUTIKaHHS KPOBI Ha IPYHTOBHI MMOKPHB, BIICYTHICTh HA TLNi KEPTBH CIiJiB HAAIIB
BOBKiB. TBapuHa Mae JIeXKaTH y HENPHUPOJHIN M031 3 BIAKMHYTUMHU YOiK KiHLIBKaMH, a He migibpa-
HUMU i1 cebe. Bee e paszom 31 cimijamu 60poTh0M, BATONTAHUM IPYHTOM MAa€ CBITYMTH MPO HACH-
JMBHULBKY 3aru0els B CTaHi aroHii. Ypasi, KoJu nepelideHi 03HaKU BiICYTHI, i Ha (pOTO [iuit Tpym,
BIJICYTHI CIIii OOpOTHOU 1 KOHBYJIBCUBHHUX PYXiB KiHI[IBOK Ha HaJIPyYHTOBOMY IIOKpHBI, TO II¢ He-
npupojiHe GoTo (puc. 6).
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Puc. 3. QanpmyBanHs ytwmizamii Tymi xmwkakamu i Puc. 4. Ipy6o chanbioBane doto.

naganeuMkamu. Jxepeno: https:/shorturl.at/ AMOPS xepeno: https://shorturl.at/cmxX5
Fig. 3. Falsification of carcass utilisation by predators Fig. 4. A brutally tampered photo.
and scavengers. Source: https:/shorturl.at/ AMOPS Source: https://shorturl.at/cmxX5

Puc. 5. @anpiiyBanHs Ha skicHOMY npodeciiiHomy piBHi. Puc. 6. Tymia 3aru6a0ro KOnMMTHOTO, BUKJIA/ICHA B SIKOCTI

Bemaau, [onbiua, aBrop G. Lucacijewski. npuManku s gporonacrok. Txepeno: Wildgame innova-
Ixepeno: https://shorturl.at/guQWZ tions NNP RANOE 0093 01.02.2019.

Fig. 5. Falsification on a highly professional level. Fig. 6. The carcass of a dead ungulate laid out as bait for
Bieszczady, Poland, by G. Lucacijewski. photo traps. Source: Wildgame innovations NNP RANOE

Source: https://shorturl.at/guQWZ 0093 01.02.2019.
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Bcmanoenenns 3anacy 2inkoeozo kopmy

BcraHoBIeHHS 3amacy TiIKOBOro KopMy 3a Metomukamu [Smirnov 2007; Smirnov & Larionov
2012; Pylypko 2016]. 3aranbHONpHIHSITOT METOMUKH 3 BU3HAYCHHS TiIKOBOTO 3amacy 10 HAIIOTO
gacy HeMa i HalOUIbII 3pYYHOIO Ta €(EeKTHBHOIO € METOJWMKAa BCTAHOBJICHHS Baru IIaroHiB uepes
CepenHiil miaMeTp y MICIli CKYIIYBaHHS, KOTPUH BU3HAYAETHCS B MOJBOBUX yMoBax. Ll meTonuka 3
4acoM yJIOCKOHANIOBaach. BBaxkaeThcs, 110 cepellHiil AiaMeTp CKyCy 3aIeKHUTh Bl MPOIYyKTHBHOC-
Ti POCJIIMHHOCTI Ta BiJl TACOBUIIIHOTO HaBaHTakeHHs. JIOCh Y BUCOKIH HIUTBHOCTI 3MATHHN MOiNATH
OUTHII TOBCTI TUIKH 1 yTPUMYBATH YIIPOJOBXK MEBHOTO Yacy BUCOTY MiIPOCTY MaiKe Ha OJHIHN 1 Til
BHCOTI (B MeXaxX JOCTYITHOIO KOPMOBOTO IPOCTOpPY). Y HaIl yac MOAI0OHI BUCOKI LIUIBHOCTI JIocs Y
Hentpansaomy Ilomicci BiacyTHi, 3a BHHATKOM JiBoOepexoks p [lpum'ste y YopHOOHIBCEKOMY
3anmoBiAHUKY. OcoOauBIiCcTIO TepuTopii YOpHOOMIECHKOTO 3aITOBIIHUKA € HASBHICTh CBIXKHX 1 BEIH-
KHX 3a miomeio noxkex 2020 p. ¥V INoxicbkoMy IPHPOJHOMY 3alOBIIHHUKY 3TrapHuIla pi3HOTO BIKY,
Jicociky (3pyOH) B OXOpOHHIM 30HI Ta MPOTHUIIOXKEKHI PO3PUBH MAIOTh BUCOKI 3amacu KOPMiB JUIs
KOITUTHHX, [0 3yMOBITIOE THTCHCHUBHY 1 SK MPABUIIO, KOPOTKOYACOBY MITpaIlifo JIOCS 3a MEXi 3aIoBi-
JHUKA. THITOIOTIYHO 1 32 TOPOJHUM CKIIAZ0M Jiick YopHOOMILCHKOTO 3aI0BITHUKA OLIBII pi3HOMA-
HITHI Ta TpoQiuHO OinblI Gararti.

OO0k KOPMOBHX 3alaciB Ma€ MPOBOAMTHCS IICIS IMOYATKY JIMCTONAMY, KOJH PIiCT IaroHiB i
TpaB Npu3ynuHUBCs. [Ipy 11boMy Ha MapLIpyTax 3aKIaJar0ThCsl KPYToBi INIOMIAIKHU pajgiycoM 126 cm
abo mromero 5 M2 3 NPUYMHK HEPIBHOMIPHOTO IMiAPOCTY, KYILiB, MiUTICKY IUIOMIAIKH PO3MIITyBa-
JIUCh HA JTUISTHKaX MapIIpyTy Y MICISX 3 MiHIMAIGHUMH, MAaKCUMAITLHIUMH 1 CepeTHIMH MTOKa3HUKa-
MU. Y NOJaNbIIOMY Ha YaCTHHI MPOOHUX IUIOL] 3allacu T1JIKOBOTO KOPMY BH3HAYAIMCh OKOMIPHO (B
eKCTIePTHIH OINiHII) 32 METOIUKAMH, KOTPUMH TPAAUIIIHO KOPUCTYIOTHCS JIICOBI TaKCATOPH IPHU
MIPOBE/ICHHI JTICOBIOPSAKYBaHHS.

BukopucranHs Mano3aTpaTHUX Yy 4yaci METOJUK Jajio 3MOTY OOCTEXHTH AOCTATHIO KiNbKiCTh
teputopii YopHOOMIBCEKOTO, [10TIChKOTO 3aMOBITHHUKIB Ta iX OKOJHIb, CTBOPHUTH IOCTATHIO 0a3y
JaHUX Ta 3a0e3MeYnTH BiANOBIIHY penpe3eHTaTHBHICTh. Ha ruromankax peecTpyBaid BCi MaroHH
BHCOTOIO 710 3 M 3 BCTAaHOBJICHHSM BHJy, BUCOTH Bif 3emii i Jiamerpy Ha Bucoti 10 cMm. Bucory
BHUMIpPSUIH MMAJIMIICIO, a AlaMeTp IITaHTeHIIUPKYJIeM. BU3HaueHHs cepeHbOro iaMeTpy CKyCy TUIKH
JI0OCeM BUKOHYBAaBCs IIiJ] 4ac CTEKKYyBaHHs MPU HAsBHOCTI CHIrOBOI'O MOKpHUBY abo mpu 00Ky Ha
MapuIpyTax 3a KyIKaMH 3IMOBHX €KCKPEMEHTIB. 3allacH T'iIKOBOTO KOPMY, JEPEBHI 3amacH MiIpoc-
Ty 1 MUTICKY, JUI1 9OTO HMPOBOAWUTHECS CYIIIBHHUH OOINIK MigPOCTy Ta MiATICKy BHCOTOIO 10 3 M 3
BHU3HAYEHHSM J€PEBHUX MOPijA, BUCOT 1 AiaMeTpiB Ha BUCOTI 10 cM Haja moBepxHEro 3eMii. 3amacu
TJIKOBOTO KOPMY BCTaHOBJIIOIOTHCS IIJISXOM MHOXEHHS KiTBKOCTI OCOOMH MiAPOCTY Ta MiJUTICKY Ha
CEpEeJHIO Bary OJHOro BHUcCylIeHOro 20-cMm nepeBHOro naroHy. CepenHro Bary JIEpEBHOIO MaroHy
BH3HAYaIOTh B CHPOMY Ta BHCYIIIEHOMY CTaHi, K cepeaHio 3 10 BiiOpaHuX MaroHis.

Yrponosx 3 5x0BTHS 2019 p. go mrotoro 2022 p. Ha Teputopii HOpHOOMIECHKOTO pajiamiiHo-
€KOJIOTTYHOTO GiocepHOTro MPOBOAMINCH OOIKK YHCEITBHOCTI KOMMMTHUX 1 JIOCA ITiJl Yac TOHY, BeC-
HSTHI MapUIPYTHI OOJIKHU 332 KYIIKaMH €KCKPEMEHTIB, MapIIPyTHI OOJIKK Ha IPOOpPAHHUX MiHepali3o-
BaHUX CMyTax, 3MMOBI MapHIpyTHi 00Jiku. BuBuamoce xapuyBaHHS JIOCS IIUISIXOM aHAJTi3y BMICTY
TPHOX IITYHKIB, CTEKKYBaHHSM 3a mepecyBaHHsIM JiociB (nuB. «Jlitormmc ITpuponun YPEB3y 3a 2020
ta 2021 pp.). PO301>KHOCTI y TaHUX YUCETBHOCTI Ta MPOCTOPOBOMY PO3IOALTY JIOCS B JIITHIH i 3UMO-
BUH NEpiof HE MOXKHA MOSICHUTH HAsIBHICTIO MOXHOOK y poOOTax 3 BCTAHOBJICHHS YUCEIBHOCTI 41
HEJI0JIKaM¥ BUKOPHCTOBYBaHUX METOAMK. [IpoBOMMIM ONMHUTYBaHHS MPAIliBHUKIB JICOBOT OXOPOHH,
€TePCHKOI CITY)KOM, MICIICBUX JKUTETIB-30upadiB srif. J[o pedi MicIeBi KHUTENI 4aCTO BUXOJSTHh HA
30ip ATiJ pasoM 3 IcamH, 1[0 HeHMOBIPHO ITOCUITIOE HETATUBHUI BIIMB TEIJIOBOTO CTPECY.

0o67iku uucenvnocmi

[IpoBeneHHsT KapTyBaHHS JIITHIX OCENHII 1 MiCIhb IMITIOOHOI aKTUBHOCTI (POJMHHUX TPYII) JIOCS
CTBEP/DKYE, 10 KIIIOYOBY POJIb Y 30epekeHHI MOJIiChKOl MOMYJIAIil BigirparoTh Mo3aiuHi 1ico0010T-
Hi TEpUTOpii, MEPE3BOJIOKEH] JIICH 1 TOMY NPOEKTH 3 BiTHOBJICHHS 3a00JIOUCHHX 3aIlIaB 3 BepOoIIO-
3aMH SIK JIITHIX OCEIUII JIOCS MAarOTh MPIOPUTETHE 3HAYCHHS Y OXOPOHI BUIY B YKpaiHi.
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BukopucroByBanacs CyKyIHICTh METOIMK 1 aHTJIIOMOBHAa HayKoBa JiTeparypa. [IpoBonsTbcs
OOJIIKM YHMCENBHOCTI 3a CliaMH, OOJIKM KOIMUTHUX 33 3UMOBHMH EKCKPEMCHTAMH, Bi3yallbHi CIIO-
cTepekeHHs Ta (oTorpadyBaHHS, BHBYCHHS TOBEIIHKH Ta COIIANBHOT CTPYKTYpH TNEpEeTideHHX
BUIIB 32 CJIigaMu.

MapmpyTHi 00JIIKA TBapyH, SK Bi3yaJlbHI, CIYXOBI UM CIiZIOBI, € OJTHUMH 3 HaHOUIBII TIOIIHpE-
. . K . . 1
HuX. OONIKK YHCEIBHOCTI 3a CIIiIaMU MaloTh JaBHIO icTopito. [lepmonovarkora MeToauka 3MO™ B
. 2
MOJANTBIIOMY 0araTo pasiB yIOCKOHATIIOBAIacs .

Haii6inpnr nepcrieKTHBHIM METOAO0M OOJIIKY KOMMTHUX B yMoBax [losiccst BUSABUBCS MapmipyT-
HUH 00K KYIOK €KCKPEMEHTIB 3 IIHUPUHOI0 00J1iK0oBOI cMyTH 4 M. Dekanii TpaauLiiHO BUKOPUCTO-
BYIOTBCS U1l MOHITOPUHTY 0arathboX BHAIB HazeMHHUX ccaBuiB [Lonsinger et al. 2015] i B T. u. ans
korutHEX [Cromsigt et al. 2009]. Merox migpaxyHKy eKCKpeMEHTIB-TpaHyJl € HAHOLIbII Mmompe-
HUM IpU OONIKYy YHCETBHOCTI KOMUTHUX Y €Bpomi 1 CBiTi, KOTpUil Ma€ BUCOKY TOYHICTh i BUCOKY
KOPEJIAIII0 MiXK rpaHyiamu i konutauMu [Putman 1984; Campbell et al. 2004].

[IpobGiiema MOMUIKOBOI 1IeHTH(]IKAIT eKCKPEMEHTIB OyJia OmHrcaHa JaBHO 1 HAYKOBII BECh 4ac
MIPOTIOHYBAJI CBOI KpHUTEpii po3pi3HEHHS MOP(OJIOTIYHO iJCHTUYHHIX TPAHYNI 1 Y T. 4. BCTAHOBJICH-
HsM piBHSA kucioTHocTi yn JJHK-mapkepis. Hagmipaa noBipa 10 Mopdostorii mociiay Moxe mpHuBe-
CTH JI0 IOMUJIKOBUX pe3yiabraTi [Spitcer et al. 2019].

OO0k YMCEeTBHOCTI IIJITIXOM IPOTOHY Ta 1HII METOJUKH, KOTPi BUKOPUCTOBYBAIN Y MHCIHBCH-
KOMY TOCIIOJApCTBi, BUSBIJINCS HEHAAIHHUMH, 0O TOABIMHOTO MipaxyHKy HEMOKIMBO YHHKHYTH.
OO6uiK YHCeNnbHOCTI METOIOM MiIpaxyHKy eKcKpeMeHTiB € 6inbir Tounum [Cederlund et al. 1998].

Tepuropii HopHoOMIBbCEKOTO 1 [T0JIICKKOTO 3aMOBITHUKIB MO IIUIBHOCTI MOMYJISIIT Jlocs 1 1H-
IIMX KOMUTHUX 3TiIHO JaHUX MapIIPYTHUX OOJIIKIB 32 KyNKaMHU €KCKPEMEHTIB € BKpail HEOJHOPi-
HuMH. Lle cTBOpIOE MOTY)KHY OCHOBY JUlsi Bapiallii PU3MKY XIJKalTBa Ta BUPOOJICHHS YIPOJOBXK
MEBHOTO Yacy BIAMOBIAHUX MOBEAIHKOBUX KoMmmpomici [Atuo & O’Connell 2017].

BonoTsiHI OCHYHHUKM Ta JIO3HSIKH, 110, SIK MPABHUJIO, MAIOTh IiPOreHHEe MOXOIHKEHHs MpruBadIo-
FOTh THIIOBHX AeHapodaris Takux, sk sock [Sahaidak & Samchuk 2006].

Pesyabrarn
Cman nonynauii

B ocraHHI poKu MicIsl HEBEJIMKOTO CHany YHCENbHOCTI y3uMKy 2019-2020 pp. crioctepiraerbest
ctabinizalis 1 HeBeuKa TeHASHIIIS 10 3POCTaHHS YHCEIBHOCTI Jlocd. Y paiioHi [lonickkoro npupo-
HOTO 3aIlOBIIHHKA JICNIO 3pociia IHTEHCHBHICTh MIrpallii 1 BigMiueHa Ipyra MIrpaHTiB YACETbHICTIO
6 oc. Taki yMcenbHI IPyNH JIOCIB Y MUHYJIOMY 3a BUHATKOM 1980-X p. TYT He 3ycTpivanuck. OnHaK 1
Ha/lani MiclieBa MOIMyJIALS JOCS JIMIIAETHCS PO3PIHKEHOI0, MAJIOYUCENIFHOIO Y OPIBHAHHI 3 €MHiC-
TIO YTiZb Ta 3aracamy TinkoBoro kopMy. CydacHa JIiTHS YHCENBHICTH j1ocs y [lomickkoMy 3amoBin-
HUKY ckiana ours 25 oc. (1,3 oc./1 Tuc. ra), 3umoa — 40 oc. (2 oc./tuc. ra), y HopHOOHIECEKOMY
3anoBigHUKY — 940 oc. (1-6 oc./1 Tuc. ra).

Bpa3znusicmy 00 nomenninnusa Kiimamy

VY nocs aBTOp y MOJbOBUX yMoBax LleHTpansHoro [lomices croctepiraB 30BHIIIHI 03HAKW Tell-
JIOBOTO CTpecy y pi3Hi mepiomy poky. [Ipo me Takox MOBIZOMIISIIM PECrOHIEHTH. Tak iHXeHep
HepxaBHoro minnpueMctBa «lIliBHiuHa Ilyma» B. IloHoMapeHKO MOBIIOMIISIB, IO y JITHIO CIEKY
BiH 3ycTpiyaB Ha 00j0Tax YOpHOOMIBCHKOTO 3amlOBiJHHKA JIOCIB 3 O3HAKAMH BAYKKOT'O JMXaHHS.
Oco0yIMBO BeJMKa KUTBKICTh 3arMOJIUX JTOPOCIUX JIOCIB Oyia BiMiueHa y BKpal Temny, cyXy i 0e3-
cHikHY 3umy 2019-2020 p. Bizomumu € ¢aktu 3arubeni JOPOCIHX HAa HEBEIHKHX IOXKEKHUX BO-
nornmax Yopraobunscskoro 3amoBigauka (C. [amak Ta C. TackeBud, 0co6. moBixn.). Y paiioni ITosi-
cpKoro 3amoBigauka y 2020 p. Oyiu 3HaWACHI PEIITKH JIOCS 3 POraMHy Ha IIICTh BiIPOCTKIB.

! XKapxos, U. B., B. II. Ternos. 1958. MHCTpYKIMS 110 KOJIMYECTBEHHOMY YYeTy OXOTHHYBHMX KMBOTHBIX Ha 0OIIb-
mux momanax. I'maBoxora PCOCP. M:25.
2 Kyssikun, B. 2018, 3uMumii MaprpyTHBIHA yuer: mpoGiems! octamuck. https://www.ohotniki.ru/hunting
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[TomboB1 00CTEKEHHS MacOBOTO BiJBiAyBaHHS MiCIlb BOJOIOTB OJaropoJHIUMH OJICHSIMHM Ta Ki-
HbMH [IpkeBanbebkoro UYPEB3 He BUSBMIIM CXOKHX 1O MACOBOCTI BiJIBiTyBaHHS BOJIOTIOIB JIOCSIMU.

3a ciimamMu mepeciiyBaHHS BOBKaMH JIOCIB BCTAHOBJICHA JIOPOCIUX CaMIIiB BTeYa JIO APIOHUX
BOJIOWM, cilabKa IHTCHCHBHICTH ONOpY 1 3arnOenb y MINKOBOJHHUX BOJOHMax YopHOOMIECHKOTO
Oiocteproro 3amoBimHuka B3UMKY 2019-2020 pp. IHTEHCHBHICTh NUIFOOHOT aKTHBHOCTI i dYac
OOJIKIB JIOCS Ha CTOTIH Oyja HAWBHINOK y OULIBII MPOXOJIOAHY MOroay i 0COOIMBO Ha CBITaHKY.
Taka moBe/liHKa BBaXKA€THCS THUITOBOIO 1 10 JEIKOI MipH aJarnTali€lo At HOIbChKOT MOIyJIsLii JIocs,
KOTpa 3IaTHa 4aCTKOBO IIPHUCTOCOBYBATHCH 10 3MiH cepenoBuia icuyBanus [Borowik et al. 2020].

BuBYeHHS 1 BCTaHOBJIEHHS IUIOII PaHHECYKIIECIHHOI POCIMHHOCTI, 3amaciB JITHIX 1 3UMOBHUX
(TiNKOBUX) KOPMIB y KOHKPETHOMY JaHAMA(TI € BaXKJIMBOIO YMOBOIO JJISI BCTAHOBJIICHHS €MHOCTI
OCEJUIIA Ta BIPOBAIKCHHS ¢(DEKTUBHOTO YIIPABIIHHS HOMYJIALIETO.

3a pesysnpraTamu cTexxkyBaHHs y 1986—2004 pp. Bpa3uBicTh JOCS 10 XMXKAITBa BOBKA Ta IMH-
TOMa Bara JIOCSl Y CIIEKTpi >KUBJICHHS BOBKA BHSBHIIUCH HE MOCTIHHUMHU. YTpoaoBxk 1994-2004 p.
BiZIMiY€Ha TEHJICHIIIS IO 3pOCTAHHS CMEPTHOCTI JIocs Bix xikanTsa BoBka [Zhyla 2009]. V sumoBwuii
niepiog 2022—-2023 p. y paiioni [Tosickkoro mpupoHOTO 3aMOBiTHIKA HE BCTAHOBJICHI (JaKTH 3aru-
Oeti J1ocs BiJ BOBKIB 3 MPUYWHH BiJICYTHOCTI TYT MICIIEBOT TEPHTOPIaANBHOT 3rpai 1 HassBHOCTI HETe-
PHUTOpiaIbHUX BOBKIB.

JliTHe momupeHnHs Jiocst B paiioHi [Tomickkoro 3anoBigHrka Ta YPEB3 BUSBIIIOCH 1IEHTHYHUM i
OB’ s13aHUM 3 0OJOTaMU Ta MEPE3BOJIOKECHUMH JIiCAMH, JIe MOJKHA CXOBATUCH y TYCTY TiHb. JIoch B
UYPEB3 Ha cBixUX 3rapuiax 3 0omoramu 0e3 TiHi OyB BiacyTHiM. He BigmiueHi ciifu JiTHROTO Ie-
peOyBaHHS IOTO BUIY Ha ME30- Ta OJirotpodHUx O6onoTax [omickkoro 3amoBigauka. [Ipu npomy y
3MMOBHH Yac Ii KOMUTHI OYJIM HEOJHOPa30BO MOMideHi Ha Me30TpodHuX Oosotax. Y Ilomickkomy
3aIOBITHUKY MPU BUKOHAHHI cHijgbHOrO 3 €C MpOeKTy 3 aJanTarlii ynpaBiIiHHS MIPUPOTOOXOPOHHH-
MU TEPUTOPISIMH 10 3MiH KiiMaTy OyJIM BiHOBIICHI [Bi MIJISTHKM HU3UHHUX OOJIT Ha MiCIli MOJHIIIE-
HUX CUTBCBKOTOCIIONAPCHKHUX YTillb, KOTPi Y HOAATIBIIOMY CTAIHA BHCOKOMPOIYKTUBHIMH OCEIIHIIA-
mu st tocs [Balabukh et al. 2013].

3MiHM KJIiMaTy BIUIMBAIOTH Ha JIOCS MO pizHOMY. Lle mepemycim 3MiHM GIOTOMIB Ta 3MEHIICHHS
3amaciB riJIKOBOTO KOPMY, TETIJIOBUH CTpec i MOCHIICHHS BPA3JIHBOCTI JO XMXKAITBA BOBKA Ta PE3yib-
TATUBHOCTI OPaKOHBEPCHKUX TOJIOBAHb, MOXKEXi. Tak B yMOBaxX TEIUIOBOTO CTpeCy OUIBII Bpa3iu-
BHMH JIO XIJKAI[TBA BOBKA CTaIOTh OCOOWHU BEJIMKOTO PO3MIpY 1 MepeBakHO camili. Taki TeHAeHI
MoYali peecTpyBaTuch Ha moyatky 2000-x pokis, ane Teruia cyxa 3uma 2019-2020 p. y mopiBHIHHI
3 HacTymHo 3uMoro 2020-2021 pp.

3MiHM KJTIMaTy CIPUYMHIOIOTH MAacOBE 3aPOCTaHHS OOJIT JIICOM, 3MEHIIYIOTh 3BOJIOXKEHICTh Oi-
OTOIIIB 1 B IIIIOMY MOTipHIYIOTh KOPMOBY €MHICTb yTib AJs Jocs. Me3oTpodHi i onirotpodHi 60s10-
Ta 0e3 BIUIMBY MOXKEX 3apPOCTAIOTH MEPEBAYKHO COCHOKO, 1 Y IIbOMY pa3i BOHU MalOTh HEBUCOKE KOp-
MOBE 3Ha4deHHs JUIA Jocs. ['yCTi OCHUHMKH MpOTeHHOro MOXOKEHHS Ha 00JIOTax MaroTh BEIHKI
3aracy SIKiCHOTO T'JIKOBOTO KOpMY, asie y Har 4yac y LlentpansHomy Ilomicci neit panHecykieciitHuit
THIT POCIIMHHOCTI piAKicTh (puc. 7-8).

Haii6inbIn BUCOKI 3amac TUIKOBOTO KOPMY OCHUKHU 1 BepOH 3yCTpiuaroThesl Y MEPE3BONOKECHUX
6ioTomax, KOTpi 3MEHIIYIOTh CBOI IUIOMII MiA BIUIMBOM HOTEIDTHHSA (pHc. 9). 3aBASKH HaroHOBOMY
BiJIHOBJICHHIO JIUCTSIHI TIOPOJIM PaHiIlIe BiJl COCHU CTBOPIOIOTH KOPMOBE IToJie JUIs Jiocs. 3 1€l 1 iH-
HIMX TPUYXH 3MiHU KJIIMATy HETaTHBHO BIUIMBAIOTh HA KOPMOBI 3amac JJIst JTOCSL.

3amacy TiTKOBOTO KOPMY y CYXHX 1 CBIKHX 010TOMAax CArarOTh MOPIBHSHO HEBEIHMKHX 3aIacis,
ane mojaekynu y YopHOOWIHCEKOMY 3aIlOBITHUKY CaMe Y HEBEIHMKHX 3a IUIOLICI0 OCTPIBIX CYyXHX
COCHSIKIB iICHYIOTH BHCOKi KOHIIEHTpaIii jocs (puc. 10). 3aragpHa 3aKOHOMIPHICTH ITiCIISTIOXKEKHOT
CYKIIECil pOCIHHHOCTI ¥ TOMY, IO 3 POKaMH SIKiCTh TLIKOBOTO KOPMY 3HIDKYETHCS, 2 HAWBUIII 3ama-
CH KOPMIB JIJIs1 JIocs 3yCTpivatoThes y Billi 6—10 pokis.

[HTEHCUBHICTP 3'INaHHS TIIKOBHX ITarOHIB MOKHA BHBYATH TPHU TOPIBHSIHO BUCOKUX IIIITBHOC-
TAX JIOCA, KOTP1 HUHI € Y YOPHOOUIIBCHKOMY 3aIlOBITHHKY.
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Puc. 7. Ocuka (Populus tremula) pasie oG'izena
JIOCeM 1 3yNMHHEHA Y PO3BUTKY Ha PaHHECYKIIECiii-
Hill cTajii pO3BUTKY, KOJU JEPEBO MPOAYKY€E Maii-
K€ BUKJIIOYHO TIKOBUH KOPM 11 KOMUTHUX. Yop-
HOOWJIBCHKHI  pajialiifHO-eKoJIoriYHui  Oiocdep-
HUH 3aMoBiTHUK, (oTo aBTOpa, 14.08.2020.

Fig. 7. Aspen (Populus tremula) repeatedly eaten
by elk and stopped in its development at the early
successional stage, when the tree produces almost
exclusively branch fodder for ungulates. Chornobyl
Radiation and Ecological Biosphere Reserve. Photo
by the author, 14.08.2020.

Puc. 8. MacoBe mHiCIAIOXKeKHE 3apOCTaHHS OCH-
koto (Populus tremula) i 6epesoro (Betula) nacin-
HEBOTO TOXO/PKCHHS NPH BKpail HU3BKOMY I1aco-
BHUIHOMY HaBaHTaXeHHi Jiocs. Ilomicekuit mpupo-
IHUH 3an0BiHKK, GoTo aBTOpa, 13.06.2016.

Fig. 8. Massive post-fire overgrowth of aspen
(Populus tremula) and birch (Betula) of seed origin
with extremely low grazing load of elk. Polissia
Nature Reserve. Photo by the author, 13.06.2016.

Hait6inpn BUCOKa iIHTEHCHUBHICTH 00'imaHHs XapakTepHa M MyOy 1 MPUPOAHE BiTHOBICHHS
nyOHsKiB Yy YOpHOOMIIbCEKOMY 3aMOBiTHUKY (DaKTHYHO BijncyTHe. HaiiOinbin iHTeHCHBHE 00'inaHHA
TUTOK XapakTepHe i BepOu, ny0y i Aemo MeHIe s ocuku (puc. 11).

Jly6 iHTeHCHUBHO 00'imaeThCsi Maif)ke BUKIIOUHO y YOpHOOMIBbCHKOMY 3amoBinHUKY. Kymiosi
BUIU BepO 3HAXOAATHCS MEPEBAYKHO B JETPaJIOBAHOMY CTaHi 4epe3 3HWKEHHS PiBHS IPYHTOBUX BO[,
MOTIipIIeHHs] TPOQIKK 3 MPUYUHHU MPHUIMHEHHS TOBEHEBOTO BOJAHOTO PEXKUMY 1 CTApiHHS KYIIIB.
OcobnusicTio Tpodiku jocst y HopHOOMIBCHKOMY 3alOBIAHUKY € Te€, el TYT I BUA XapUyeThCs
TUJIKaMH IATPOTNOAIOHNX COCeH Y Billi HaBiTh Oinbmie 12—20 pokiB, KOTPi POCTYTh PO3PIIKEHO 200
MOOJMHOKO Ha Tepenorax. Mo)kHa MPUIyCTUTH, IO TaKi COCHM 3 KPOHOIO [0 TOBEPXHI IPYHTY Y
JOMICOKYNbTYpHHUI Hepiof Oynu mmpoko nommpenumu y Ilomicei 1 BimirpaBasu MOMITHY ponb y
Xap4yBaHHI JIOCS.

OorosopenHs

[ToTeruriHHSA KJIIMATy Ma€ BIUIMB Ha MOMYJIAIIO JIOCS HA MEXIi MiBISHHOTO apeaily 1y T. 4. Y
Henrpansaomy Ilomicci. OTxe Ha GlOKITIMATHYHIA MEXi reorpadiyHOro apeany BHIY JOCHh IOTpAI-
JISi€ Y CTPECOBUM CTaH Yepe3 He TUTbKU MiJABUINCHHS TEMIEpaTypH, aje 1 uepe3 KIIMaTH4HI 3MiHH
cepenoBuIa. Bennki po3Mipu Tia jg0cst poOIATs HOT0 YyTIMBAM A0 TEIDIOBOTO cTpecy. Y LlenTpa-
neHOMY [lomicci BUsABNEH] 3MiHU MOBEAIHKH JIOCS Ta MOTO BPa3IMBOCTI O XM)KAllTBA BOBKA, TMOJIO-
BaHHS JIIOJUHU B 3aJEKHOCTI BiA MOroau, JaHAmadTy Ta MpUCYTHOCTI XwmkakiB. Jloci He 3maTHI
TPUBANNH Yac BTIKATH Bif MEPECigyBaHHS BOBKAMH YH IICAMH IIiJ] Yac TIOJIOBAHHS, 3MYIICHI 3yITH-
HATHCH, BIIIOYMBATH YU 3a0iraTé y BOIY Uil OXOJIO/DKEHHS IPU aHOMAIIbHO BHCOKHX TEMIIEPATy-
pax. Y 1986-2022 pp. dikcyBanach oBeiHKa JIOCIB OJM3bKa JIO TEIIOBOT'O CTPECY MPH iX Mepecii-
IyBaHHI MUCJIMIBIISIMH Ta BOBKAMH.
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Puc. 9-10. 3amacu TiKOBOrO KOpMY JUISI JIOCS

3.0 A = Ocnxa HA 3rapyIlax pi3HOro BIKYy y BOJOTHUX, IEPE3BO-

Bepesa JIOXKEHUX 1 3a00JI04eHUX OioTomax (JiBOpYd) Ta

Bep6a y cyxux 1 cBbkux OioTomax (mpaBopyd)

20 4 Lenrpansroro Iomiccs Npu HEBUCOKUX iHTEH-

Cocra CHBHOCTSIX 3TPHU3aHHS IaroHiB Ta CYLIIBHOMY

JIICOB1THOBIIEHHIO.

1.0 1 Fig. 9-10. Reserves of branch fodder for elk on
burns of different ages in wet, waterlogged and
swampy habitats (left) and in dry and fresh

— - - .
0.0 +— i i i 1 habitats (right) of the Central Polissia at low
2pik 4pik 6pix 8pik 10pik 12pix 20pik intensities of shoot gnawing and continuous
reforestation.
60.0 4 ==0cHKa
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40.0 1 CocHa Puc. 11. InreHcHuBHICTH O00'iDaHHS TLIKOBHX
Tyb MATOHIB y 3aJISKHOCTI BiJ JEPEBHOI MOPOAU i
. Biky aepeBa y UYopHOOWIBECEKOMY pajiariiHo-
20.0 1 ekoJoriugoMy GiochepHomy 3anoBinnuky (%).
Fig. 11. Intensity of branch shoots eating de-
pending on the tree species and age of the tree

0.0 . in the Chornobyl Radiation and Ecological

1pik 2pik 3pik S5Spik 8pik 12Zpik 20pik Biosphere Reserve (%).

Oco0MBO Bpa3IMBHUM 10 XIDKAIITBA IEH BHI y TEIUTYy 3UMY, 3 HU3bKAM PIBHEM IDYHTOBHX BOJ
2019-2020 p. Jlock BUKOPUCTOBY€E OOBOJHEHI BOJHO-0010THI yrimas Ilosices ass Jerkoi BTeui BiX
nepecyiayBaHHs, aje BIICYTHICTh BOAM Ha 00J0TaX 3MIHUJIM MIBUAKICTh MEPECYBAaHHS JIOCS 1 BOBKIB
1 3po0OMIIHK JTOCS OiIBIN ypa3IuBUM Y TIOPIBHIHHI 3 ojieHeM. Llst o6cTaBuHA € MOSICHEHHSIM TOTO, YOMY
yraponorx 2019-2020 p. y mieri BoBkiB UPEB3 mepeBaxkaB Jioch, a y HACTYIHI CHDKHI 3UMH —
OJICHb. XWKAITBO BOBKIB, SIK SIBHIIE € CKJIAJHAM MEXaHiI3MOM 1 PI3HUM 32 Pe3yJIbTATUBHICTIO Y 3a-
JISKHOCTI BiJl JIOCBITYEHOCTI, OTPUMAHUX HABHYOK BiJI JOPOCIHX BOBKIB Y 3rpai, iHTEIEKTyaIbHUX
3MIOHOCTEH OKpEeMHX OCOOMH, ITOTOIH, TIOPH POKY, SIKHXOCHh BHUIAIKOBOCTEeH. OKpiM TOTO OKpeMi
3rpai MalwTh CBill OCOONMBHH «IOYEPK» MPOBEICHHS MONMIOBaHb. [Ipy 3MiHI OJHOrO 3 MapTHEPIB
PETIPOAYKTHBHOT MapH, SK MPaBUIIO, PE3yJIbTATHBHICTH XIDKAIITBA JIEIIO 3HIKYEThCs. IIpo Bei mi
0COOJTMBOCTI XM>KAIITBA BOBKIB B CY4YacHI HAyKOBIH JiTEpaTypi 1 MATEMAaTHYHAX MOJICIIIX MOBa HE
Hae. Pizke 3MeHIIeHHS! T0OOOBHX MEPeXo/liB HABECHI, Hi 3a SIKUX OOCTaBMH HE MOYKHA BiTHOCUTH 0
BIUIUBY MOTEIUIiHHSA. Lle mpupoaHa 3MiHA TOBEAIHKY Ha MOSABY 3€JICHUX KOPMIB 1 3MCHIIIEHHS TEIIO-
BHX BUTpAT Ha 00IrpiB Tija. 3a HASIBHOCTI BOBKIB I1i 3MiHU OibII TOMiTHI. OCOOJIMBO BaXKKO BiJIIIy-
KaTH CJIiU NepeOyBaHHS BariTHUX CAMOK Ta MOJIOJUX TEJIAT.
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3a mporuo3aMu 3MiHM KJIiMaTy MaTHMYTb BILIMB Ha YHCEIBHICTh BHIIB Y BchoMy cBiTi [Ripple
et al. 2016]. Temmeparypu mepeBUITyBaTUMYTh iXHi Terutosi moporu [Portner et al. 2002], a poc-
JIUHHI CYKIIECiT IPOXOAUTUMYTh HETIPUPOJIHUM IIISXOM 1 MOXKYTh 3MIiHIOBATH CITUTBHOTH KOTTUTHHX.
Taki 3MiHM MOXXYThb MPOrPaMyBaTH IHIIY MOBEIIHKY XMKaKiB, fKi 3MIHIOIOTh KOHKYPCHII0 abo
IMHaMiKy xikak-xeprtBa [Post et al. 1999]. Jins YPEB3 macoBe mommpeHHs KyHHMYHHKA, iHBa3il
poOiHii, KlieHa SCCHEeIUCTOT0, IHTCHCUBHE BCHUXaHHS KYyNIOBHX BepO, Maike 3HUKHCHHs KabaHa
POOIIATh BKpall CKJIaTHUM MPOTHO3YBAHHS 3MiH YUCEIBHOCTI i BUIOBOTO CKIIAJy KOHKPETHHUX yIpy-
MOBaHb KOMUTHUX Y 3aJIEKHOCTI BiJ 010TOIIB.

TBapuHH, 10 MEMIKAIOTH HAa OIOKIIMATHYHUX KpasxX CBOTO apeaiy, 3iTKHYThCS 3 HalapamMaTud-
HIMIMMU Ta HalmepHuMMu HaclifkaMy 3MiHM KiaiMaTy. Po3yMiHHS TOTO, SIK OKpeMi TBapUHM peary-
I0Th Ha iCHYIOYi Bapiallii yMOB HaBKOJUIIHLOTO CEPEIOBUINA, SIKi, 32 MPOTHO3aMH, TPU3BEIYTh 10
HaMOLIPIIMX 3MiH, 3a0e3neuaTh HaMKpally iHIMKAaLio MaiOyTHBOI crifikocti [Franco et al. 2006],
TeHzeHMii uncensHocti [Forchhammer et al. 2001] ta 3minu apeaxy [Hampe et al. 2005].

Hanmpuxitan, TBapumHH MOXXYTh BHOWpATH KiTbKa CEpENOBHUIN ICHYBaHHS, aje e MpocTuit
3B’5I30K MOXe He BifloOpakaTH, SK TBapUHA BUKOPHUCTOBYE KOXKHE 3 HUX (HAIIPUKIIAJ, OJHE Cepesio-
BUILE iCHYBaHHs MOYKE Ha/IaBaTH TepMaJbHHUI PUTYIIOK, @ iHIIE — MOMIIMBOCTI MOLIYKY ki [Street
et al. 2016]. INogiOHUM YMHOM IIi MOZETI MOXYTh HE BU3HAYWTH, YA BUKOPHCTOBYE TBApHHA CEPE-
JIOBHIIIE [TPOKMBAHHS JIMIIC B TIEBHHUI Yac, 00 3MEHIINTH pU3KK Xmxarrea [Latombe et al. 2014].
Ha macts1, yzockoHaseHI METOROJIOTI] aHANII3y pyXy TBapHH MOXYTh JTOTIOMOTTH HaM pO3Mi3HATH,
SIK1 THITH ITOBEIIHKH BiIOYBaIOTHCS B PI3HUX CEPEIOBHINAX ICHYBAaHHS, 1 K IS ITOBEIIHKA MOXKE 3Mi-
HUTHCS 3aJIe:KHO BiJ MOTOYHUX exojoriuamux ymoB [Edelhoff et al. 2016].

Jlock € KIIF0U0BOIO POCTMHHOITHOIO TBAPHHOIO 1 Uy TJIUBUM BUIOM-IHAUKATOPOM 3MiH KIIIMATy i
BHUBUYEHHS MIHJIMBOTO MPUPOJHOIO CEPEeIOBHUINA HA MIBACHHINA MeXi apeaiy 1 BCTaHOBJIEHHS O10KJIi-
MatugHOro mopory. Jloci ¢izionoriuno uytnusi go cmeku [McCann et al. 2013] i pi3ko 3MiHIOIOTH
BHOip cepenoBHINA iCHYBaHHS, KONM TEeMIepaTypa HaBKOJHMIIHBOTO CEPEIOBHINA ITiIBHILYETHCS
[Schwab & Pitt 1991; Beest et al. 2012; Street et al. 2016]. Jlock 3MyIlIeHHi TPATUTH €HEPrit0 Ha
MOIIYK CepeIOBHII ICHYBaHHS, IKi AIFOTh sIK TepMmanbHi nputynku [Dussault et al. 2004; McCann et
al. 2013]. EnepreTnyHi BUTpaTH Bix 3MiH KJliMaTy BKJIFOYAIOTh MPSIMi BUTPATH Ha PO3CIFOBAHHS Tell-
J1a 4yepe3 30UTbIICHHS MIBHJIKOCTI MeTabo0Ii3My, BKIFOYAlOUH B CKCTPEMAbHUX BUMAAKAX AUXaHHS
JUTs 3MEHIIeHHs Hautuiiky Teria [Renecker & Hudson 1986; Renecker & Schwartz 1998] i erpsi-
Mi BUTpaTH Yepe3 BiAMOBY BiJl MOXKIIMBOCTEH MOLIYKY i, 301IBIIEHHS Yacy Ha BiAMOYMHKY, 100
yHUKHYTH TieperpiBy [Street et al. 2016]. 11i BuTpaTit MOKYTh IPU3BECTH IO TOTIpIIeHHs (i3ioaori-
YHOTO CTaHy 1 10 MiBUIIEHHS pU3HKY cMepTHOCTI [Beest & Milner 2013].

VY miBAeHHIN YacTHHI apeayry JOCi JEeMOHCTPYIOTh O3HAKH IOTIPIICHHS 34O0POB’S, 3HMKCHHS
wioarouocti [Ruprecht et al. 2016]. niTHil TerIOBHiA cTpec € OMHUM i3 KiIBKOX MOTEHIHHUX (ak-
TOpiB Maiike 3HMILEHHS MOMYJIALIl JIocs Ha MmiBHIYHOMY 3axozi MinHecotu, CIIA. Ha nomatox mo
MMOTOYHMX 3arpo3, 3 SKUMH CTHKAIOTHCS JIOCI, IPOTHO3YETHCSI, 0 OopeanbHi JicH miBHIYHOT MiHHe-
COTH CTaHyTh CyXMMH 1 BiIKpUTUMH OioTomamu y HaiOmmkui gecstumitrs [Galatowitsch et al.
2009]. TakuM YHHOM 3MEHIIYIOYH 3/ATHICTH JIOCIB 3HAXOJUTH MICIs iCHYBaHHS, SIKi 3a3BHYail BH-
KOPHCTOBYIOTBLCS JIJIS TIOIIYKY %K1 1 TepMasibHI IPUTYJIKH.

3MiHa KIIMaTUYHUX YMOB MOJKE NMPHU3BECTH 1O 30UIbLICHHA MOIYJALil OJEHIB 1 CKOPOYCHHS
nonyssnii nocie [Weiskopfye et al. 2019]. 3anexHo BiJ npaBoBOro craTycy BOBKIB Y PErioHi, MOX-
Ha 3aCTOCOBYBATH Ty CaMy CTPATETiIO JJIsI 3MEHIICHHS XIKanTBa. MeHemKepH TakoK MOXKYTb PO3T-
JISHYTH aJbTePHATHUBHI CTpaTerii ympaBlliHHS CEpeJOBHIIEM iCHYBaHHS MOKPAIIUTH CEPEIOBUIIE
ICHYBaHHS IS JIOCIB, HAIIPHUKIIA, CTBOPIOBATH MICI[S 3 KPAIIMMH OXOJIODKYIOUUMH BIIACTUBOCTSIMU
Ta skictio ki [Weiskopfye et al. 2019].

[Mopir koMpOPTHOT BECHSAHOI TEMJIOBOI MOBENiHKA cTaHOBHUTH Oins 15°C, mo moxe Oytu pe-
3yJIBTATOM TPUPOTHOTO MPUCTOCYBAHHS JIOCS 10 HU3BKHX 3MMOBHX TEMIIEPATyp 1 MIBHIKUX 3MiH Y
TOTO/Ii Ta BECHSIHINM (PEHOJIOT1, 1[0 MOCUITFOETHCS 3aTMINKaAMH 3UMOBO] IepcTi. Y 1ielt Yac TeroBuit
CTpec MOCHITIOETHCS BIJICYTHICTIO HAMETY, 3aTiHKY Ta MOKPUBY JIMCTSIHOI POCINHHOCTI.
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binpin paHHI BHCOKI TeMIepaTypd BECHH MOXXYTh HPHHECTH KOPHCTB JIOCSIM, OCKLIBKH BOHH
POOIIATH 3€TCHUI BECHSIHUI KOPM OLITBIIT PSICHUM 1 JOCTYITHHUM.

Jloci BUOMparoTh Miclisd iICHYBaHHS, SKi 3a0€3MeYyIOTh Kpally TiHb i OXOJOKCHHS, KOJIH TEM-
nepatypa HaBKOJHIIHBOTO cepenoBuiia migsuuryerbes [McCann et al. 2016]. 1i mocmimkeHHs 3a-
raJloM CXOJATHCSA Ha TOMY, IO HHW3WHHI JIICH 3 IIUIbHUM HAMETOM € HalOUIbIN NMPUIATHUMU JUIS
JIOCIB TIiJT YaC BUCOKUX TEMIIEPATYP HABKOJUIIHBOTO CEPEIOBHIIIA.

BucHoBxku

3a yMOB MOTEIUTIHHS KIIMaTy BiJHOBIEHHS OOJIT, 3aJUIICHHS HA NIEBHUH yac MOpyOKOBHX pe-
MITOK y MICIAX TIPOBEACHHS pyOOK, 3pi3aHHS OCH30IMIIAMHU CTAPIIOYHX BEPOOJI03iB IS CTBOPCHHS
PaHHECYKIECIHHOI TiKoBOi pocauHHOCTI. CriocTepeskenHs y [lomicci He MATBEPKYIOTH TOTO, IO
JUISL YHUKHEHHS TEIUIOBOTO CTpecy JIoci OyAyTh BiJIOUMBATU YACTIlIE, BiAMOBISTHCEH Bif MPOTSXK-
HUX MirpamifHux mnepexoniB 3 binopyci B YkpaiHy a00 3MEHIIyBaTH PyXJIHBICTh y MOIIyKax Dxi. B
OKpeMi 0COOJMBO TeILTl pokH, sk Hanpukiaan y 2019-2020 p., 3 NpHUHUHHE TEIJIOBOTO CTPECY 3HHKY-
BaTHCh JKUTTE3JATHICTD MOMYJISALIT JIOCS, BPa3JIMBICTh LIHOTO BHY A0 XIJKAallTBa BOBKA Ta ITOJIIOBAH-
HS, 1[0 TIPUBEINO 0 MAiHHA YHuceNbHOCT] ynpoaoBxk 2020 p. Ha 10 %. Bucoki TemnepaTypu HecyTh
HaHOUTBIN PU3UKK THTEHCHUBHICTH BTEYl JIOCIB NMPH IEPECilyBaHHI iX BOBKAMH YW MHUCITHBIISIMA
MOXe€ 3HWKYBATHCh, 1110 CIIPHYMHIOBATH OCHJIEHY 3arH0eIb JIOCIB BEIMKOTO PO3MIpY.

VY pa3i HaBiTh YAaCTKOBOTO BiAHOBJICHHS HU3MHHUX 00T y UPEB3 Moke 3pocTn €éMHICTD yTifb,
3aIacH JITHIX 1 3MIMOBHX KOPMIB JIJISI JIOCSI MOXKYTh 3pocT ¥ 2—3 paszu. Y [lomicekoMy 3aroBiTHUKY
y 2011-2013 p. y pamMKax MJIOTHOTO NMPOEKTY HAa MOKUHYTHX CLIbCHKOTOCHOAAPCHKHX IOJSIX Ha
MPOTSHKHOCTI OIS 2 KM JTBOX O1YHMX KaHaJiB XKoJIOOHHUIIBKOT OCYIITYBaIbHOT CHCTEMH OYJIH BiTHOB-
JeHi OonmoTta A jocs. BidHI KaHANM OCYIIyBaJbHUX CHCTEM HEOOXiTHO MEPEKPHBATH MOBHICTIO.
BukoprcToBYBaTH 3eMIIEPHIHY TEXHIKY JUISl MEPEKPUTTS] BOJHOTO CTOKY BOJM Ha TOCIOAAPCHKO
OCBOEHHX TEPUTOPISX HE MOXKHA 3 IPHYMHHM MOSBU KOH(IIKTHUX CUTYaIlild 1 MOKIMBHX TOJATBIITHX
CYIOBHUX IITpadHUX CAHKLIH. Y Mexkax IPUPOJOOXOPOHHHUX TEPUTOPiI BUKOPHCTAHHS 3eMIICPUITHOT
TEXHIKH YCKJIaHIOETbCSA HAHECEHHSM IIKOJM JTOBKIJLTIO Ta HEOOXIIHICTIO PO3POOKH TEXHIYHOI J0-
KyMEHTaIlii Ta eKOJIOTiYHO1 ekcriepTu3u. BinmHosneHi 6osota B kB. 62 Konumancekoro HATIB Tlomi-
CHKOT'O 3aIOBiHMKA 1 B MOr0 OXOPOHHIM 30HI € HAWOUIBII 3aXHINEHUMHU BiJ HEMOKOEHHS Ta Haii-
OUTBII MPOJYKTUBHUMU JIITHIMHM OCEIMIIAMH JIOCA. 3BaXKAIOUM HA MOTCHLINHO MOXIHUBI TepUTOpil
BimHoBNeHHs 6ot y UPEB3 3rigHo 3 kapToro BonmHcbkoi rydepHii 1855—-1877 pp. TyT HeoOXimHO
BHKOPHCTOBYBATH JICTIICB] 1 MACOBI TEXHOJIOTIT 3BEJICHHS rpe0elib Ha KaHaJIaX, BIIHOBJICHHS MIOBEHE-
BOT'0 BOJHOT'O PeXUMY 3 (iNbTpalieo MyJy y 3arjaBax.

3MiHa KIIMAaTHYHUX YMOB MOJKE MPHU3BECTH JO 30UIBIICHHS TOMYJAIIl OJEHIB 1 CKOPOYCHHS
MOIMYJISALIT JI0CiB. 3alie)XHO Bil MPABOBOT'O CTATyCY BOBKIB Y PETiOHI, MOYKHA 3aCTOCOBYBAaTH Ty camy
CTpaTerito Ijs 3MEHIICHHS XIDKanTBa. MeHeIKepH TaKoK MOXXYTh PO3TJISSHYTH albTePHATHUBHI
CTpaTerii yNpaBIiHHS CEPEOBUIIEM ICHYBaHHS MOKPAIIUTH CepeIOBUIIe iICHYBaHHS JJIs JIOCIB Ha-
MPUKIIA[T, MPOCYBATU MICIIS 3 KPAIUMHK OXOJIOKYIOUAMHE BIaCTHBOCTSMU Ta SIKICTIO TXKi.

Tlopsikn

Mupo nsxyto xoneram B. ITonomapenky, C. 'amaxy ta C. [TackeBndy 3a MOBiOMIJICHHSI BaXKIMBHUX AETaleld 3 eKO-
JIorii Jtocsi. ABTOp HE OTPHMAB XKOIHOTO CIIEI[iaTbHOTO (hiHAHCYBaHHS JUIsl BHKOHAHHS Ii€i poOoTH.
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Abstract

The article presents data on the biology of Ellobius talpinus kept in captivity. The
creation of semi-underground conditions in a terrarium and long-term observations
of a group of mole voles during 2003-2014 are described. The course of the life
cycle of these animals in the terrarium is presented: daily and seasonal activity,
burrowing activity, diet and food preferences, and reproduction. It has been re-
vealed that captive mole voles change their daily activity on the surface from cre-
puscular to diel or even diurnal, which is related to the absence of disturbance
factors or sudden changes in temperature and light. Seasonal activity in captivity is
not pronounced, and is represented by two cases of reproduction that occurred in
the summer months. The burrowing activity is extremely high; mole voles burrow
or clean their passages daily and often with every activity, without any particular
need, demonstrating a stereotypical form of behaviour. Social behaviour, specifics
of communication between individuals, and vocalisation are described. It has been
noted that mole voles are characterised by high communication activity, both tac-
tile between adults and when exploring the environment. Cases of special high-
frequency vocalisation such as ‘grinding’ directed not towards another individual,
but to the corners of the terrarium, where the mole voles were searching for the
possibility of making passages, were repeatedly observed and recorded on video.
The following aspects of behaviour were also analysed: reaction to the observer,
new conditions, and disturbances, as well as features of group behaviour, including
aggression, joint rest, and feeding. Mole voles consumed food both where it was
placed and in their chambers, but most often they attempted to make stocks in the
chambers. They preferred roots and bulbs of cultivated plants. The experience of
forming breeding pairs was gained, which allowed us to study the course of preg-
nancy and the development and growth of the neonates and young. The appearance
and condition of neonates are described along with the presence of teeth, the time
when the eyes open, the process of feeding and weaning, growth and weight gain,
the ability to move and burrow, and features of parental care. The experience
gained demonstrates both the possibility of introduction of the species and the
formation of reserve groups to restore lost natural populations.
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30epeskeHHst rpu3yHiB eX Situ: mocix yrpumanns cainauka (Ellobius talpinus)
y HeBOJIi

Mapuna Kopo0uenko

Pesrome. IlpencraBneno nani npo yrpumanHs i ocobnuBocti 6iomorii Ellobius talpinus B ymoBax HeBoui.
OnncaHo CTBOPEHHS yMOB HAIIIBIII36MHOTO CEpPEIOBHUILA Y TepapiyMi Ta JOBIOTPUBAJI CIIOCTEPEKEHHS MPOTSI-
rom 2003-2014 pokiB 3a rpymoto ciinaukiB. HaBeaeHo nepedir )KUTTEBOTO LUKIY TBApUH B YMOBAX Tepapiymy:
I0OOBY 1 CE30HHY aKTUBHICTh, PUIHY AiSIBbHICTH, XapuyBaHHs], XapyoBi IepeBaru, po3MHOXeHHs. [lokaszaHo,
10 B yMOBaX HEBOJII CIIMAaYK{ 3MiHIOIOTh CBOIO TOOOBY aKTHUBHICTH Ha MMOBEPXHIi 3 CYTIHKOBOI Ha I1iJI0I000BY i
HaBiTb JICHHY, 1110 MOB’A3aHO 3 BIICYTHICTIO ()aKTOPiB HEMOKOIO Y Pi3KUX IepenaiB TeMIepaTypH 1 OCBITICH-
Hs1. Ce30HHA aKTUBHICTH B yMOBaxX HEBOJII HE BHpa3Ha, IpeJCTaBlIeHa IBOMa (haKTaMH pPO3MHOXKEHHSI, SIKi Bifl-
Oynucs y JiTHI Micsni. PuiiHa MisUTbHICTS € HaJ3BUYAHO BUCOKOIO, CIIMAYKK PHIM 200 YACTIIIN XOM IIOTHS 1
4acTo NpPH KOXKHil akTHBHOCTI, 6€3 0CO0IMBOT MOTpeOH, TEMOHCTPYIOUYH CTEpEOTHITHY (GopMy moBeniHkH. Omu-
CaHO COLIANBHY MOBEIIHKY, OCOOJUBOCTI KOMYHIKaIlil Mi>k 0OCOOMHAMH, 3BYKOBY BOKami3amito. BimmiueHo, 1o
IUTSL CIIINAYKiB XapaKTepHA BHCOKA KOMYHIKalliifHa aKTHBHICTb, SIK TAKTWIbHA MPH KOHTAKTaX JOPOCINX OCOOHH
MDK CO0OIO TaK i MPHU OCBOEHHI HABKOJHMIIHBOTO MPOCTOpY. bararopa3zoBo BimMmiueHO i 3adikcoBaHO Ha Bifeo
BUIIAJKH OCOOJIMBOI BHCOKOYACTOTHOI BOKAIi3allil THITy «CKPETOTAHHA», CHPSMOBAaHOI HE B CTOPOHY iHIIOI
0coOWHH, a B KyTKH TepapiyMmy, /€ CIIMadKy OTyKalId MOXKIHBICTH MPOKIagKH xoxiB. [IpoaHanizoBaHO Takox
TaKi acIeKTH MOBEAIHKH: PEakilis Ha CIocTepiradya, HOBi yMOBH, TypOYBaHH: 1 0COOINBOCTI IPYIIOBOT MOBE i H-
KM, BKJIIOYAIOYH TIPOSIBH arpecii, CIUIBHUI BIIIOYNHOK, moinaHHs KopMiB. Ciimadyky nmoigany DKy sIK Ha MicIi
BHUKJIQJIKH, TaK 1 B KOMOpax, ajie HaifuacTime B KoMopax Oyiu cpoOH cTBOpeHHs 3amnaciB. Bonn HamaBamu me-
peBary KOpeHeIoJaM Ta IUOYJIHHAM KYJIbTYPHHX pociuH. OTpHMaHO JIOCBIiI YTBOPEHHS PENpOIYKTHBHHX
nap, 3aBASKHA YOMY JOCHIPKEHO Mepedir BariTHOCTI, 0COOIMBOCTI PO3BUTKY i POCTY HOBOHAPOKECHUX 1 MOJIO-
nmux. OMUcaHo BUTIIS Ta CTaH HOBOHAPODKEHUX OCOOMH, HAasBHICTPH 3y0iB, 4ac 0 BIIKPHUTTS O4YeH, MpoOLEC BU-
TOJOBYBaHHS Ta BiJUTy4eHHS BiJ TpyAeH, picT Ta Habip Baru, 31aTHICTh 0 MEpPEeCyBaHHs Ta PUUHOI TisSUIBHOCTI,
MPOSIBH TypOOTH Ipo HamaakiB. OTpUMaHMi AOCBIJ CBITYHTH SK PO MOXIIUBICTH BBEACHHSI BUIY B KYJIBTYPY,
K 1 popMyBaHHS pe3epBHUX IPYII VIS BiJHOBJICHHS BTPAYSHUX MPUPOJHUX MOMYIISIIH.

KnrouoBi cnoBa: migzemni rpusynn, Ellobius talpinus, 36epesxensst ex situ, KUTTEBHI UK.

Introduction

In the protection, conservation, and restoration of natural populations of rare and endangered
animal species, programmes and initiatives aiming to create reserve populations ex situ have a key
importance [Golenko et al. 2008]. The first step in creating such populations is to form particular
artificial groups, which requires certain experience in the keeping of animals for a long time under
artificial conditions. The next stage is breeding and subsequent release of the animals into the wild.
These tasks have been a key component in the work of zoos and vivaria, and are one of the seven
main stipulations in the materials of the Red Data Book of Ukraine (RDBU) [Akimov, 2009], formu-
lated as reproduction and breeding under artificial conditions.

In recent years, research has focused on scientifically sound management of controlled popula-
tions (those being conserved), which should guarantee their ‘success’ in the sense that they are stable
in the conservation of genetic diversity and in the reduction of inbreeding. For the past forty years,
the concentration of irreplaceably threatened animal populations in zoos has aimed at their conserva-
tion and minimisation of genetic decline during a long period, and considerable success has been
achieved in management technologies of closed populations. Research, however, revealed that not
all conservation programmes of closed and artificial animal populations kept in zoos can ensure
achieving the ‘stability’ of these populations. It was found that, at present, most captive populations
(in zoos and aquariums) do not conform to the stipulated ‘viability criteria’ that would ensure their
long-term biological viability [Putnam et al. 2023].

To achieve such stability, it is necessary to develop methods of management optimisation of
isolated populations with the inclusion of part of the metapopulation and a carefully thought out
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exchange between populations along the entire spectrum from ex situ to in situ. The management of
z0o populations as components of a complex species conservation strategy would require to study
the specifics of genetic, physiological, behavioural, and morphological variations and their role in
the viability of a given population, as well as to develop a number of methods and instruments to
assess impact on population viability, both captive and those released into the wild [Lacy 2012; Put-
nam et al. 2023].

Despite the fact that yet more research is needed into scientifically sound management of cap-
tive populations in order to achieve their stability and long-term viability after they are released into
the wild, conservation in captivity is important at the current stage and it contributes to the conserva-
tion of species of first priority for a longer period compared to what could be provided otherwise.
Unfortunately, in most cases, as shown by the analysis of RDBU, species accounts include infor-
mation on the absence of experience in keeping animals in captivity or that ‘keeping the species in
captivity is not difficult, but no experience in long-term keeping and, particularly, breeding.’

The northern mole vole, Ellobius talpinus, is no exception. This rodent species is highly adapted
to the subterranean environment while actively using the terrestrial habitat as well. The northern
mole vole is listed in the third edition of RDBU (2009) and remains one of the least studied mammal
species of the Ukrainian fauna. Only a few special works have been published on the biological fea-
tures of this species within the Ukrainian part of its geographic range [Zubko 1940; Sakhno 1971,
1978; Korobchenko 2008; Korobchenko et al. 2014 and others].

In regard to keeping northern mole voles in captivity, experience is limited by I. Sakhno’s pub-
lications [Sakhno 1971, 1978]%, which mainly focus on the species composition of plants in the diet
of the northern mole vole and on its food selectivity, as well as the publication by M. Moshkin and
colleagues [Moshkin et al. 2007], who presented study results on physiological features of mole
voles as adaptations to the subterranean ecotope (metabolism intensity, hormonal balance and im-
mune state, and energetic costs of foraging, thermoregulation, and reproduction). The timeliness of
such research is also related to the fact that in both Ukraine and other countries the interest and re-
sources are usually focused on the conservation, protection, and breeding of captive populations of
large- and medium-sized mammals, whereas small mammals (including rodents) are being generally
neglected in this respect, although a large number of studies is devoted to this very group. The resto-
ration of populations of steppe rodents has become especially relevant in the light of the devastating
impact of military actions taking place on a large part of the range of Ellobius talpinus.

Programmes have already been developed on keeping and breeding small mammals, such as
hamster, in captivity with their subsequent release into the wild in order to restore their extinct or
declining populations [Stanytsina & Zagorodniuk 2021]. Principles of keeping small mammals in
zoos have also been considered, which is effective for both species conservation and expansion of
living zoological exhibitions [Gippoliti & Amori 2007].

Materials and Methods

Localities and numbers of the collected material. The author has gained experience in keeping
Ellobius talpinus in captivity with a particular focus on creating artificial living conditions, methods
of care, feeding, and observation of the animals. Observation data on the reproduction of mole voles
in captivity have been collected. Information on the biology and life activities of vole moles kept in a
terrarium for a long period is generalised. Such data have been collected in 2003-2013, during
which mole voles were extracted from the Donets population (Luhansk Oblast, Ukraine).

The animals were trapped in two localities:

(1) nearby to the Novo-Illienko biological station, near the local railway station and in the

Shariv Kut tract; (2) nearby to the Trokhizbenskyi Steppe Reserve, including two distant locali-

ties—Staryi Aidar and the outskirts of Kriakivka, Shchastia Raion.

! The author is also aware of the publication by D. Smirnov [Smirnov 1922] on this species with a description of the
specifics of keeping mole voles from Murgap (Turkmenistan) in captivity in a glass terrarium, including feeding,
behaviour, and communication.
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Experimental groups and types of observation. Research into the biology of captive mole voles
has been carried out since 2007 according to previous experience shared by and gained together with
colleagues, particularly O. Kondratenko in 2003-2004 and I. Zagorodniuk in 2004-2014 [Korob-
chenko 2008; Korobchenko & Zagorodniuk 2008]. The obtained data were fully considered in fur-
ther studies of the biology of captive mole voles. Systematic observations for a period of 16 months
were carried out on a group of three mole voles (two males and one female), which were caught in
June 2009 near Staryi Aidar, Stanytsia-Luhanska Raion, Luhansk Oblast, Ukraine.

This first group had an unsuccessful attempt of breeding in the spring of 2011 (the female could
not give birth and died in the process of parturition). Thereafter, the experimental conditions were
entangled: the second group of mole voles (three individuals), originating from Staryi Aidar and the
Novo-Illienko station, was placed in a spacious terrarium in order to monitor their life activities.
These very individuals reproduced a year after being kept, which allowed monitoring the growth and
development of the young. In this terrarium, mole voles were kept under practically wild conditions.
They were not tamed and therefore we could obtain data on their biology in a state close to natural.
For a year, on the example of this family group, we studied the specifics of biology, life activities,
and individual features of captive mole voles. Such aspects were considered as diel activity, burrow-
ing activity in an artificial subterranean environment, locomotor activity, building of shelters and
reaction to artificial shelters, vocal communication, reaction to the observer, behaviour under new
conditions and when disturbed, group behaviour, feeding volume and food selectivity, reproduction
and parental care, and specifics of growth and development.

Keeping conditions. A methodology was developed to create the conditions of subterranean en-
vironment in a terrarium. For this purpose, we used a glass terrarium with a basis size of 50x100 cm
and a height of 30 cm. The terrarium was covered by stripes of organic glass to prevent the animals
from escaping. In addition, small terrariums of the same height or litre jars with punctured caps or
metal medical boxes with side openings were used for temporary storage of animals during the
cleaning of the terrarium or other manipulations. However, given the size of the main terrarium,
cleaning with a change of the substrate could be carried out even without displacing the animals.

When arranging the environment in the terrarium various substrates were used, such as sawdust,
hay, and wood. Soil was not used in the terrariums, but a volume of about five litres of sand was put
in a corner in the warm period of the year, in which the mole voles preferred to burrow. It is im-
portant to note that mole voles have a low rate of water metabolism and almost no odour is accumu-
lated, meaning that the substrate requires changing no more than once a week. Each substrate change
included the renewal of a volume of about 15 litres with the addition of hey and sawdust that are
used by the mole voles to arrange their nests, most often near driftwood. Additionally, driftwood was
used to provide means for wearing down teeth, which mole voles were doing regularly.

Food was placed on the surface, in the corner, and the mole voles either started to eat on the sur-
face or dragged the food into the substrate. Drinking bowls were not used, instead wet juicy feed
such as carrot and potato was given.

In a terrarium of the above size (with an area of 0.5 m?), up to five adult mole voles caught at
the same locality could be kept simultaneously, or a pair of adults with two or three of their own
young already born in captivity. In our case, such a terrarium was inhabited by three adults and two
juveniles. This space was clearly sufficient for them as evidenced by their active nest building and
burrowing behaviour as well as their successful breeding.

Particular features of burrowing activity related to feeding should be noted. For instance, mole
voles regularly moved the given food (cut vegetables and fruits) into chaotically chosen hiding plac-
es in different part of the terrarium, and such stocks were buried (in our case covered with substrate
materials). These stocks were never large. Additionally, in one of the corners of the terrarium mole
voles arranged a toiled under the substrate. These mole vole toilets are characterised with no scent,
which, in our opinion, is related to the practically total absence of animal food in their diet and very
small amount of urine. Owing to the latter, there was no need to change the substrate very often.
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Diel, seasonal, and locomotor activity

Diel activity

Changes in the diel activity of captive mole voles were monitored during the entire period of
their keeping. In the wild, we have repeatedly observed the burrowing activity of mole voles in the
morning and during daytime (noon and afternoon), including digging holes and pushing out soil onto
the surface, during which the animals almost entirely exited the burrows. In captivity, mole voles
were kept in terrariums with a layer of sand on the bottom. Changes in their diel activity were rec-
orded hourly for two weeks, and a number of features were revealed.

In particular, it was found that atmospheric conditions have an impact on the diel activity of
mole voles. For example, when it is raining and several hours before (regardless of the time of the
day) activity stops and the animals sleep in their ‘nests’. Also there is almost no activity observed in
periods between 7:00 and 10:00 and 14:00 and 17:00, but in the night (around 1:00) the activity of
mole voles clearly increases and can last until the morning: the mole voles actively burrow, run,
feed, and vocalise. This is in line with activity displayed in the wild. In particular, we have repeated-
ly observed the appearance of many fresh molehills in the dawn on the day following the start of the
observation, which may indicate that active burrowing takes place in the night. It was also noted by
I. Sakhno [Sakhno 1971], who reported that mole voles exit to the surface in the night to feed on
aboveground parts of plants and he observed the animals on the surface late in the evening, after
sunset.

When observing the captive animals, it was found that mole voles are active on the surface
round-the-clock, which is different from what they demonstrate in the wild. It is related to the ab-
sence of factors of disturbance and abrupt changes in temperature and light. In the nature, according
to many observations, aboveground activity is more common in the dusk-night period.

Seasonal activity

Changes in the seasonal activity of captive mole voles were not observed, and the animals dis-
played the same level of burrowing and aboveground activity, cleaning, nest arrangement, and food
storage all-year-round. Seasonality was noted only in the reproduction of mole voles, which oc-
curred twice (detailed further) in the summer period.

In captivity, mole voles preferred to arrange ‘underground’ nests, from which they continuously
emerged onto the surface, and rarely changed the location of their ‘nests’ though occasionally it
happened. There were no patterns in it whatsoever, neither seasonal nor those related to other fac-
tors. However, in the summer, mole voles often displayed not only aboveground activity, but they
also arranged lairs directly on the surface of the substrate. It can be explained by two factors: the
absence of predators and disturbance in general, and high temperatures. Although the subterranean
environment provides considerably lower temperatures compared to the surface, in captivity and
under conditions of artificial substrate (sawdust), which has a notable thermal insulation effect ag-
gravated by the placement of the terrarium in an equally warm room (in Luhansk, indoor tempera-
ture in the summer months is about 30 degrees), the animals took advantage of the opportunity to
cool on the surface of the substrate in the absence of disturbance effects.

It demonstrates that mole voles are able to easily change the placement of their nesting chamber
or even switching to arrange aboveground nests. We can suggest that mole voles can also utilise this
form of thermal regulation in the wild, arranging their nesting chambers both deep underground and
on the surface.

Burrowing and locomotor activity

Mole voles demonstrate an exceptionally high locomotor and burrowing activity. When not
sleeping or feeding, they were constantly busy with arranging their nesting chambers, burrowing
tunnels in the substrate, moving the sawdust, sand or the hay they chopped, which were clear signs
of constant burrowing activity and cleaning their tunnels. It was similar to a stereotypical form of
behaviour rather than necessity. Examples of locomotor activity of mole voles are shown in Fig. 1.
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seven years. The bedding layer of sawdust, shavings and hay varied from 5-10 to 15-20 cm at different times of the
year; in summer it was minimal, and mole voles often slept on the surface, in depressions they had made. Important
elements are various kinds of driftwood and stones; nests were often built near them, and, at the same time, they were
constantly used by the mole voles to wear down their teeth. In summer, sand was often used as a substrate, but
shavings are also important for nest construction. Photo by the author, 1. Zagorodniuk, and V. Foroshchuk.

Puc. 1. lopocni crinauku (Ellobius talpinus) B ymoBax Tepapiymy, B SKOMY BOHH KHIIH 1 YCIIIIHO PO3MHOXYBAIHCS
YIpomoBxk MoHax 7 pokiB. Illap mifcTuiiku 3 THpCH, CTPYXKKH 1 CiHA B pi3HY MOPY POKY 3MiHIoBan# Bix 5—10 mo 15—
20 cm, BHTKYy BiH OyB MiHIMAgbHHM, i CIINAYKH 9acTO CIaNM Ha MOBEpPXHi, y OONAIITOBAHMX HHUMH JIyHKax.
BaximmBHMH elTeMeHTaMH € Pi3HOTO POy KOPSATHU 1 KaMiHHS — OLIsl HUX 9acTo OyJIH BIIAIITOBAHI THi3/A 1 OJHOYACHO
BCE I[€ BOHH HEMEpepBHO MpOOYyIOTh Ipu3TH. BiiTKy B SIKOCTI CyOCTpaTy 4acTO BHKOPHUCTOBYBAIHM ITICOK, IPOTE
CTpY)KKa TaKOX BaXIIMBA JUlsl 00aTyBanHs rHi3A. Doro aBropa, 1. 3aropoaHioka i B. doporryka.
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Mole voles run quickly, both forward and backward. They use their incisors for burrowing,
push the substrate through the tunnels by their chest and then push it out first by their front legs, then
turn around and use their hind legs, making wide semi-circular moves to push the sand out from the
tunnel (this is why their mounds have a typical semi-lunar shape [Korobchenko & Zagorodniuk
2008]). In the fresh sand poured into the terrarium they start to make a tunnel, running forward and
backward up to the walls of the container, tilting their head and pushing the sand with the head and
front legs, then they start burrowing actively with their front legs.

Mole voles always run on their outstretched limbs, without bending down. It may be related to
the fact that in the underground tunnels mole voles use their whiskers and the sensibility of their fur
due to the vertical position of guard hairs as one of their adaptations to spatial orientation.

Captive mole voles tended to burrow tunnels and make mounds along the walls of the terrarium
and before burrowing holes under various objects (driftwood, stone). All this indicate the desire of
subterranean animals to feel a closed space. When they are in a terrarium filled with little substrate
material, they feel uncomfortable and in a state of rest they hide their heads in the substrate or under
themselves, exposing only their backs. This is a notable difference between mole voles and other
rodents the author used to keep (Phodopus, Meriones, Micromys, Dryomys, and Microtus).

In captivity, mole voles always tend to build their nests in one of the corners of the terrarium or
near driftwood, in one of its curves (in summer, on the surface of the substrate). To arrange the nest
mole voles accumulate various materials: pieces of fabric, paper, hay, and sawdust, in which they
burry themselves. They feel uncomfortable when the nests are not covered. When damage the tun-
nels created in the substrate, mole voles immediately start to repair them.

Noteworthy is the unique capability of mole voles to turn around in the narrow tunnels. In addi-
tion to the abovementioned capability to move quickly forward and backward within a single narrow
tunnel, they are able to turn around on the spot, demonstrating extraordinary gymnastic skills based
on the flexibility of their body unknown of any other group of mammals. In particular, when falling
into spiral traps (types of Popov-Falkenstein trap: [Novikov 1949; Korobchenko 2018]) mole voles
are able to turn around on the spot basically folding in half. In a tunnel with a diameter of 35 mm, a
mole vole that seems to barely fit with its body dimensions in the trap, very quickly, in 2-3 seconds,
turned its head along the body and then smoothly, with barely noticeable jerks, scrolled with the
front part of his body in the direction of its tail, similarly to as reptiles do, almost without helping
itself with its paws. Young mole voles, for which this tunnel was more spacious, moved the same
way very quickly, almost unnoticeably for the observer, turning instantly in the opposite direction.

This feature allows the mole voles to escape from the trap very easily and not having to move
backward, which indicates the high physical plasticity of these animals, which should be considered
in the process of their trapping. The same we observed when relocating the mole voles using a nar-
row cylinder (small PET bottle with a cut bottom). The ability to turn around on the spot is a clear
adaptation of mole voles to living in a system of underground tunnels. In particular, it is important in
the burrowing of new tunnels without having to make chambers for turning around. At the same
time, mole voles often push the soil out of the tunnels moving backward.

Communication and group behaviour

Vocal communication

While observing the captive mole voles, we have noted various demonstrations of social behav-
iour and communication between the individuals via both tactile interaction and vocalisation. Vocal
communication is a particular feature of mole voles [Korobchenko et al. 2010: Table 4]. The group
of captive mole voles was characterised by a high communication activity both between family
members and with the surrounding environment in the process of space exploration. A special type
of ‘grinding’ vocalisation was observed and recorded on video multiple times, which was directed
not toward other mole voles but the corner of the terrarium where they were probably looking for the
possibility of burrowing tunnels. We can suggest that such sound is used by the mole voles for the
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exploration of remote space of substrate layers similarly to the principles of ground-penetrating ra-
dar, which usually operates at high frequencies. There is literature data about the possible use of
ultrasound by mole voles [Volodin et al. 2022]. We consider that this type of vocalisation could be
used by the animals in searching for cavities or kin.

Mole voles make specific sound when burrowing, such as ‘cooing’ and ‘creaking’, which is of-
ten related to changes in the living space of the terrarium, when pouring a new layer of sand. ‘Creak-
ing’ is continuous (ca. 10 sec), when the mole vole rises its head, bares its teeth and slightly opens its
mouth turning to the observer or other mole voles. They make other types of sound when burrowing.
The mole vole starts burrowing actively with its front legs, for about 20 seconds, then stops, tilts its
head and starts ‘cooing’, always in the direction of the burrowing. ‘Cooing’ is observed only when
burrowing and thus this feature might be a tool of echolocation for analysing the quality of the un-
derground cavity and an important adaptation to living in the subterranean environment. ‘Cooing’
takes place more often than ‘creaking’ during the day, and can be directed toward the observer or
another mole vole. These sounds were produced by all three individuals when one of the males re-
acted aggressively to the attempt of picking him up by making a ‘hissing’ sound. Almost during the
entire day, when resting in the ‘nest’, locomotor and burrowing activity, mole voles squeak and
‘coo’ quietly to one another. Vocal communication changed with time and new sounds appeared,
particularly a loader ‘cooing’ as a reaction to the observer, especially before feeding.

Noteworthy is that mole voles also made other kinds of sound, particularly when interacting
with the young, which to various tactile contacts responded with ‘squeaking’ sound.

Many publications have appeared recently with results of research into the vocal communica-
tion of subterranean rodents (such as Spalax ehrenbergi, tuco-tucos, and mole-rats), but the vocal
communication of mole voles has not been studied. In a review [Schleich et al. 2007] devoted to the
latest research results of communication of subterranean rodents, it was showed that vocal commu-
nication is an important adaptation to the subterranean environment and plays a key role in the gen-
eral organisation of social animals. They use vocal signals according to certain behavioural mecha-
nisms accompanying intraspecific and interpersonal contacts to demonstrate their status (reproduc-
tive, dominancy, or territorial) and as protection from predators. On interspecific level, vocal signals
play an important role in reproductive isolation and speciation processes, and explain general princi-
ples in the evolution of subterranean mammals. As it was revealed in a number of research [Morton
1977; Heffner & Heffner 1992; Rado et al. 1998; Schleich et al. 2006], the specifics of vocalisation
of subterranean rodents depend on the level of social organisation; the integration of individuals into
groups, the support of the group’s integrity, and the regulation of group activity lead to the develop-
ment of the necessary signalling systems. Solitary species of subterranean rodents (Ctenomys pear-
soni, C. talarum, Spalax ehrenbergi, and Heliophobius argenteocinereus) have a less diverse vocal
repertoire and they have demonstrated fewer types of situation-related sounds compared to social
species (Heterocephalus glaber, Fukomys anselli, and F. mechowii), the vocal repertoire of which is
3-4 times larger [Schleich et al. 2007]. According to our observation, the vocal repertoire of mole
voles includes about 10 different sounds. Some authors [Heth et al. 1988; Schleich et al. 2007] noted
that solitary species of subterranean rodents demonstrated mainly ‘protective’, ‘attractive’, or ‘suf-
fering’ vocalisation, depending on the level of their social activity and in order to defend their home
range, attract a mating partner, and exclude close intraspecific contacts. However, the significance of
the diversity of vocal repertoire, and the impact of morpho-physiological and behavioural factors on
the vocalisation of subterranean rodents remain poorly studied.

Reaction to the observer

When being trapped, mole voles demonstrate an aggressive behaviour, but in captivity they can
be tamed if regularly take them in hand. Tamed mole voles are not aggressive nor reluctant. When
kept with minimum disturbance, mole voles remain ‘wild’ in captivity and such mole voles cannot
be manipulated with hand and they take a ‘defensive’ stance when it is attempted even with the
greatest care—they open their mouth and bare their incisors, retreating into a corner and facing the
observer.
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During the entire period the mole voles were being kept, aggression could arose between indi-
viduals, as a result of which one of the males attempted to jump out of the terrarium. At the same
time, when standing and jumping on the hind legs, the animal maintained a stable stance indicating
that mole voles in the wild are able to escape from shallow rivulets and obstacles provided they can
find something to grip with their front legs. When kept in groups, mole voles remain aggressive
toward humans but when kept in solitude they are easily tamed and can be handled.

Our observations indicate that mole voles are able to see the observer at a distance of about
0.5 metres. We have regularly noted that mole voles do not react to the presence of humans in the
same room, and they had demonstrated disturbance or interest (escaped, froze, or turned) only when
the observers approached the terrarium. Similarly, the mole voles practically did not react to camer-
as, although they always reacted to sudden movements. This supports the idea that many subterrane-
an rodents retain an active visual system, susceptible on at least close distances [Némec et al. 2007],
which is an important adaptation to being on the surface, even for a short time, in the process of
foraging, burrowing, and dispersal. We have regularly observed not only in captivity, but also in the
wild that after pushing the next portion of soil out of the burrow, mole voles look out from it, ex-
tending at least half the body to inspect the surroundings. It could explain the more intense pigmen-
tation of the head pelage. In most cases, it is a highly common feature [e.g. Artemieva 2022], alt-
hough absent in mole voles from the Derkul population, which live on light, sandy substrates.

Behaviour under new conditions and during disturbance

When put in another terrarium with a layer of sand, mole voles demonstrate a high activity for a
quite long period, constantly burrowing in the sand accompanied with a characteristic vocalisation.
When disturbed, they retreat to a corner and bare their incisors.

Taming can be considered as a special form of disturbance. If do not pick up the mole voles
regularly, they remain ‘wild’ and can bite hard when trying to take them in hand. However, together
with the abovementioned colleagues, we have gained a fairly good experience of taming mole voles,
particularly juveniles (Fig. 2). Mole voles get quickly used to constant contacts and demonstrate no
aggression whatsoever when touched or picked up; they just move in the palms crawling between
the fingers. Even if there are attempts to bite, those are rather related to the exploration of the sur-
rounding space.

Group behaviour

From the beginning of being kept in captivity, aggressive behaviour was quite unusual during
the first month; aggression between individuals was noticed only a couple of times, which manifest-
ed regardless of sex and during the distribution of food. An explicit dominance of any individual was
not noted either; aggression was demonstrated by each mole vole, during which they were cooing
loudly and gripped each other with their teeth by the sides and head, while the one attacked was
making ‘pitiful’ whining-like sounds and ran into a corner. At this, the aggression stopped without
further persecution. Moshkin et al. [1991] also did not note aggressive behaviour in males recently
put together under laboratory conditions, although after six months they started to show aggression.

In our case, competition and aggression were not recorded among the captive mole voles, nei-
ther between males nor females. Adults also did not show aggression toward the young; on the con-
trary, all adult members of the family displayed parental care. When juveniles were left by their
mother, they started to make pitiful sounds to which another adult individual responded with coming
to them, keeping them warm and guarding them. The mother returning did not show aggression to-
ward the ‘babysitter’ and did not drive this family member away.

During the observations it was noted that in the state of rest mole voles sleep tilting the head to
their front legs, and pressing themselves to and climbing on top of each other. Such behaviour is
characteristic for social subterranean rodents and it ensures thermoregulation under conditions of the
subterranean ecotope [Burda et al. 2007]. Mole voles always arrange a toilet in one half of the terrar-
ium, visiting it regularly. They never leave excrements at their places of rest.
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Fig. 2. Adult mole voles in captivity can be tamed: they are easy to handle and quickly get used to hands, do not show
any aggression, do not try to run away and pose well for the camera, being busy not so much with human attention as
with their own business (to go somewhere, gnaw something, etc.). Animals kept without being picked up are more
wary and try to snap, but they can be picked up as well when putting the hand under their body or when picking them
up by the skin. Photos from different years: top row—Dby R. Kish (2005), middle row—by M. Kolesnikov (2009),
bottom row—by the author (2012).

Puc. 2. Jlopocni citinayky B yMOBaX HEBOJI SIK 00’ €KTH MPUPYUCHHS: BOHH JIETKO HAYTh 10 PyK i MIBHIKO 3BUKAIOTh
10 PYK, HE MPOSBIISIFOYH JKOAHOI arpecii, He HaMararoThCs TiKaTh i JoOpe Mo3yrTh nepel pOoToKaMepolo, 3aiHATI He
TaK yBarow J0 HHMX 3 OOKy JIIOJAWHH, SIK BIACHUMH CIIpaBaMu (HaMipaMy KyIuCh IPSIMYBATH, IIOCh IPH3TH a0OIL0).
TBapuHH, SIKUX yTPUMYIOTh O€3 B3SITTS Ha PYKH, € OIJIbII CTOPOXKKAMH 1 HAMAraloThCsl OTPU3ATUCS, TIPOTE 1 X MOXKHA
Opaté Ha PyKH, SKIIO MiABOJUTH PYKY IiJ| IXHE TiIO ab0 SAKIIO OpaTH iX «3a mKipku». POTO Pi3HUX POKIB: BEPXHIH
psax — P. Kima (2005), cepenniit pag — M. Konecnikosa (2009), HrokHil psig — aBropa (2012).



Conservation of rodents ex situ: experience of keeping of northern mole vole (Ellobius talpinus) in captivity 197

Feeding

Feeding specifics were determined by the fact that mole voles consumed the food both where it
was placed and in their chambers, although the food in the chambers most often has remained un-
touched. The basis of their diet included root vegetables and bulbs of cultivated plants. They did not
consume food of animal origin, and showed no interest to it when it was given (e.g. mealworms). A
specific feeding spot was not arranged because mole voles were burrowing continuously in the entire
space of the terrarium and would have buried any specific feeder anyways. Therefore, the food was
placed in a corner of the terrarium, onto the substrate.

Feeding volumes and preferences

Captive mole voles were fed once or twice a day with pieces of carrot, potato, sunroot, radish,
marrow, beet, and aboveground parts of plants, which were placed directly in the terrarium (Fig. 3).
The feeding of mole voles was observed daily; the food given was weighted, as well as the leftovers
on the following day.

The animals usually consumed the same volume of food—a group of 2—-3 individuals devoured
about 60-100 grams of food daily, that is, nearly 70% of their own weight.

Of the proposed food mole voles always preferred carrot and potato; the roots were usually giv-
en to them cut in half. The freshly cut food attracted them to the ‘table’ and allowed for gnawing on
it more easily along the cut edges. The preferred types of food also included apples, although they
were most often stocked by the mole voles in their fodder chambers.

In the wild, mole voles prefer plants with a well-developed root system and bulbs that contain a
larger amount of nutriments and water. In addition to underground parts, mole voles also consume
stems and leaves, although in lesser volumes [Sakhno 1975].

Stocking and consumption

Mole voles feed at the place where the food is laid out as often as in their chambers, which
could be related to the safety of their lives in captivity. The consuming of food where it was placed
is more common in unusual situations, for example, when the animals were temporary kept in small-
er tanks, when they were placed in a new environment for photographing, or when they got hungry.

Usually, mole voles took the food to the nest part of the terrarium holding it with their teeth, and
then started to eat holding it with their front legs. A characteristic feature was that before starting to
eat and while holding the food with their front legs, mole voles were making purring-like sounds for
about 10-15 seconds. We do not have an explanation for this strange ritual; it might be related to
their sociability and informing other members of the family group about the availability of food.
Young mole voles started to make food stocks in the age of 2.5-3.0 months.

Water, chalk, and gnawing

Mole voles did not drink water. Presumably, they had enough water contained in the juicy plant
fodder. The observations made by I. Sakhno [Sakhno 1971, 1975] also confirm the absence of need
for additional water. Obviously, it is an adaptation to living in the steppe.

Captive mole voles gnawed chalk almost every day. It was important to give them large pieces
of chalk—slabs from dense natural deposits. Mole voles did not like the soft blackboard chalk used
in the classroom—it was more essential for them to gnaw the chalk and not eat it, although both
gnawing and eating chalk were obviously important. Hard chalk was available in the terrarium not
periodically but continuously.

The constant need for gnawing is related to the quick growth of teeth (incisors). One time when
the animals were removed from the terrarium, one individual broke the tip of one of its upper inci-
sors (about 3 mm), which in ten days has fully regrown and aligned with the other incisor. That is,
the growing velocity of incisors is about 9 mm per month. Obviously, in captivity, when burrowing
is limited and chalk and driftwood is absent for wearing the teeth down, mole voles may suffer from
the excessive growth of incisors.
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Fig. 3. Adult mole voles with carrots. The animals manipulate their food well by holding it with their front legs and
move their jaws freely, as other species of voles cannot do. A piece of chalk is also part of their diet, and this issue
was constantly solved due to the fact that the university often supplied large natural pieces of chalk for the classrooms
instead of blackboard chalk, which was very pleasing to both the mole voles and us researchers. Animals in an active
state, if not busy burrowing, are constantly gnawing something (driftwood, chalk, stone, corners of the terrarium),
which helps them to wear down their teeth. Photo by V. Foroshchuk.

Puc. 3. lopocni ciinauku 3 MOpKBOIo. TBapiHHM 100pe MaHIITyTIOIOTH ITOKUBOIO, TPHMAIOUH i IIepeHIMH JIalTKaMH,
Ta BIIGHO PYXaloTh MIeJIeTaMy, SIK Ie He MOXKYTh POOHTH iHIII BUAM MoJiBOK. [1IMaToK Kpeiau TakoX € YaCTHHOIO iX
TIOXKMBY, 1 IIe MUTAHHS IOCTII{HO BUPIIIyBaIOCS 3aBJSKH TOMY, III0 B YHIBEPCUTET YacTO MOCTABIISUIN JUIS AyAUTOPiit
He ITYy4YHYy (acoBany y Gopmi OpycodKiB KpeHy, a BeIHKi MPUPOIHI MIMATKH, IO Jy)Ke TIIIHJIO i ClinmadvkiBs, i HaC
SIK IOCNIAHVKIB. TBapWHH B aKTHBHOMY CTaHi, SIKIIIO HE 3alHATI PUTTAM, TO MOCTIHHO IOCH TPU3YTH (KOPATY, Kpe-
1y, KaMiHb, KyTKH TepapiyMmy), 110 goromarae iM crouysatu 3you. ®oro B. dopouryka.
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Reproduction and growth
Data on pregnancy and fertility rate

Experience was gained in breeding mole voles in captivity. Obvious patterns of mating behav-
iour or mating competition between males were not observed. The mating behaviour manifested
itself only by a change in vocal communication when in the evening and night mole voles were mak-
ing new, purring-like sounds.

Pregnancy lasted a month and two offspring were born. At a low fertility rate, a high level of
parental care was noted. Parturition took place in the ‘nest’ arranged by the female in the substrate
using hay as lining. After giving birth, females were actively mating with the males for two days, the
most actively on the first day. Mole voles, similarly to other voles, are characterised by post-partum
oestrus, but lactation and nursing are usually not compatible with a second pregnancy
[Smorkatcheva et al. 2016]. For comparison, there is data on the pregnancy and fertility rates of
mole voles in natural populations from the Azov region [Zubko & Ostriakov 1961]. According to
these results, mole voles under favourable conditions are able to reproduce all-year-round, including
winter. They reach sexual maturity in the age of 90 days and older (i.e. three months and older). The
average duration of pregnancy is 26 days?, and even nursing females can become pregnant on the 9-
10 day after parturition. According to the same source, litter size in the wild reaches an average of
3.3-3.8 neonates per pregnant female, with a typical range of 2—4 offspring per female (lim = 1...5).
Captive females delivered a minimum number of offspring (two neonates twice) relative to the data
on breeding in the wild.

On the growth and behaviour of the young

Neonates are blind and their pink body is covered with short and light-coloured vellus hair, with
barely noticeable patches of darker shade. There are tenacious, thin claws on the fingers, barely no-
ticeable teeth in the mouth, and beginnings of vibrissae on the snout. Their incisors are thin and
more spread out laterally than in the adults, which might be convenient for grabbing the mother’s
nipples. The weight of neonates was 3-4 grams. Lactation lasted for 30—40 days. The rate of weight
gain of neonates was about 0.5-0.7 grams per day, and at the age of one and a half months they had
a weight of about 18-20 grams, that is, 40% of the weight of the mother. The weight of captive mole
voles is higher than of those in the wild. Females weight slightly more than males.

Neonates could already crawl after the first week, and had a special form of locomotion—they
fixed the front leg on the substrate and made circular movements around it (see Fig. 4). This could
be seen as an adaptation to not walking in the burrow far from the nest in search of the mother (or
the nest itself). When trying to stand on their limbs, the neonates could not hold their head and rolled
over it or fell on their side. This is obviously related both to the relatively large size of the head and
weak limbs, and perhaps it is part of the mentioned adaptation to stay close to the nest.

By the fourteenth day the pelage of young mole voles becomes denser, but the fur on the ventral
side of the body remains sparse; the claws, teeth, and vibrissae at this age become notably larger.
They could already stand on their limbs, but their movements were still chaotic. By the end of the
third week post-partum, the newborn mole voles could already move linearly, but sometimes they
still fell on their sides and rolled over to their backs.

The young mole voles opened their eyes on the 25-27 day, and from the 25th day they could
feed independently and gnaw soft vegetables. The transition to independent feeding was accompa-
nied with nursing by the female, and they were completely weaned from the mother’s milk within a
week. Young mole voles reached adult size within three months, and at this age their fur cover was
distinguished by a more pronounced dark colouration. Similar key developmental stages with similar
durations were reported earlier for populations from the Azov region [Sakhno & Ostriakov 1961]
and Western Siberia [Novikov et al. 2015].

2 This figure can be inferred from the cited work if consider that the period between two parturitions is 34-36 days,
and a second pregnancy can occur on the 8-10 day after giving birth to the previous offspring.
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Life expectancy

The subterranean environment provides protection from outer threats and contributes to the ef-
fect of natural selection in the favour of longevity in subterranean animals, including subterranean
rodents. A maximum longevity of 30 years and older is common for social rodents of the family
Bathyergidae (naked mole-rat, Heterocephalus glaber), whereas 20 years is common for species of
the genera Fukomys and Cryptomys [Dammann & Burda 2007].

Longevity is also common for mole voles (Ellobius talpinus) and literature data provide a life
expectancy of 5-6 years for female mole voles, but fertile females, including captive ones, live much
longer compared to non-breeding females [Novikov et al. 2015]. In our study, the lifespan of mole
voles was about eight years.

It was discovered that non-breeding females of subterranean rodents have a higher concentra-
tion of glucocorticoids, which indicates a higher level of stress that can lead to a lower life expectan-
cy in individuals not taking part in reproduction. In the wild, it is usually only one female in the
mole vole family that reproduces. However, it was noted that two captive females reproduced simul-
taneously [Novikov et al. 2015]. In our case, the first female started to reproduce after two years of
being kept in captivity, while the second one after a year of being removed from the nature. That is,
in both cases, the entire reproductive cycle took place in captivity (unlike the cases when the trapped
females are already pregnant). Mole voles of two generations could co-exist peacefully in a single
terrarium even after the offspring reached adulthood.
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Fig. 4. Young mole voles of different age born in captivity: neonates, up to one-week-old (top row), two- to three-
week-old, with teething (middle row), about a month-old, when they make their first attempts of independent feeding
(bottom row). Photo by I. Zagorodniuk.

Puc. 4. Monozi ocobnHu ciinadka B pi3HOMY Billi, HAPO/HKEHI B HEBOJIi: HOBOHAPOJDKEHI, y Billi 10 1 TrokHS (BepxHiit
psn), y Bimi 2—3 TIXKHIB, 3 IPOpi3aHHAM 3y0iB (cepenHiit psim), GIM3BKO MICsIs, KOAU € MepIIi crpodu caMoCTiiHOTO
xapuyBaHHs (HKkHIH psnx). Doro 1. 3aropognioka.
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Moulting

A change in the coat colouration of captive mole voles was noted—closer to autumn, the pelage
became brighter. In summer, namely in June, all three individuals moulted, and the pelage had large
bald spots, but after 15-20 days the animals were covered again by dense fur.

Autumn moulting was not recorded, which allows considering that mole voles have only one
seasonal moulting, in spring—summer.

Conclusions

Experience has shown that keeping mole voles in captivity is relatively easy. The species has no
special needs in feeding. It feels quite comfortable in small terrariums, remains active, and almost
entirely avoids conflicts when kept in groups. When kept individually, it gets tamed very quickly
and by the second to third week it calmly approaches the researcher’s hands and takes food. In order
to form normal social groups during their long-time keeping or captive breeding, it is necessary to
form social groups in which the animals retain the forms of behaviour necessary for survival (as
experience has shown, the smallest group consists of three individuals). Among the features de-
scribed, the preservation of the system of vocal communication, warning of danger, and the neces-
sary level of aggression toward other species (and also the researcher) when disturbed are of great
importance.

The experience gained by the author can be used in the formation of reproductive groups (re-
serve populations) under artificial conditions, as well as in the development of measures for the for-
mation of new local populations via releasing animals to new locations or where the species disap-
peared due to human economic activity or other reasons. Nevertheless, it is important to consider the
difficulty of ensuring the keeping conditions, because the conditions in the terrarium correspond
more to those on the surface and not of the subterranean ecotope. But the adaptability of mole voles
to both the subterranean and aboveground environment makes it possible to keep them in captivity
for a long time, unlike mole rats.

Experience has also shown the possibility of introducing mole voles into culture, which would
significantly contribute to the currently existing range of domestic rodents (guinea pigs, hamsters,
and gerbils). At the same time, this species, unlike many others (and all those named), is character-
ised by an extremely plastic behaviour, easy taming, lack of aggression, exclusive herbivory, and
lack of odours. Due to these features, the species can be recommended both as a pet for keeping in
200 exhibitions and as a laboratory animal.
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Abstract

The article analyses feeding specifics depending on the season of five species of
predatory mammals belonging to two families: Mustelidae and Canidae. It was
established that the largest number of food objects in the red fox’s diet is character-
istic for the winter period (44 objects). In winter, this species enriches its diet with
invertebrates, fish, domestic mammals, and ungulates in small quantities. The main
objects of food during this period are rodents (19%) and birds (16.6%). Rodents are
also the basis of the weasel’s winter diet (50%). Both species of marten also con-
sume rodents and birds in the winter, however, the pine marten hunts birds more
often (17.4%) compared to rodents (13%), whereas the stone marten rarely hunts
birds in the winter and the basis of its diet is made up by rodents (23.1%). The
spring period is characterised by a sharp decrease in objects of plant origin in the
diet of all carnivorous mammals considered. In spring, the stone marten consumes
the largest share of animal feed (80%). The share of animals in the pine marten’s
diet also increases, but this species actively hunts invertebrates (37.1%). Birds were
not detected in the diet of the pine marten in spring, but they are present in the diet
of the weasel in this period (5.9%). Almost half of the summer diet of all species
considered consists of plant objects. All predators are characterised by the con-
sumption of a large number of invertebrates during this period, with the lowest
share of them in the diet of the stone marten (5.6%), whose main food in the sum-
mer is plants (55.6%), rodents (22.2%) and birds (16.7%). In autumn, the share of
plant components in the diet of predators is more than 50%, and this period is
characterised by having the highest share of juicy fruits in the diet throughout the
year, except for the weasel, in the diet of which plants are rarely found during this
period (21.4%). The basis of the diet of this species during this period is mammals
(64.3%). The share of rodents (15.5%) and birds (8.3%) in the red fox’s diet in-
creases in the autumn period. Inedible objects were recorded in food samples of
two species: red fox and pine marten. For the marten, the largest number of these
objects was registered in the summer period, and for the fox, non-food objects were
absent only in the summer diet.
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Ce30HHi 0c00,1MBOCTI TPOGIKHM XHKHX CCABLIB
B YMOBAX 3axXiIHUX o0jacTell YKpaiHu

Mapisa Mapuis, Irop Juxmii

Pesrome. ¥V craTTi npoaHanizoBaHO OCOOJHMBOCTI XapuyBaHHS B 3aJIEXKHOCTI BiJi CE30HY IT'SITH BHMIB XM)KHX
CCaBIIiB, sKi HaNEexkaTh 10 ABoX poaun: Mustelidae ta Canidae. BeranoBieHo, 0 HaOiIbIIA KiNBKICTh Xap4o-
BUX 00’€KTIB Yy pallioHi JiFica PyAOTo XapakTepHa A1 3UMOBOTO mepiony — 44 06’extu. B3umky neit Buzg 36a-
rauye pamioH 6e3xpeOeTHUMH, pubaMu, JOMALTHIMU CCaBLSIMH Ta KOMUTHHMHU y HEBEJIIMKUX KUIbKOCTSIX. OCHO-
BHMMH 00’ €KTaMM XapuyBaHHA B Iiei nepiof € rpusynu (19 %) Ta nraxu (16,6 %). I'pusyHH € OCHOBOIO 1 3UMO-
Boro pauiony Jgacuii (50 %). OOuaBa BUIM KYHHIIb Y 3MMOBHIA TIEPiO/] TAKOXK CIIOXKHUBAIOTH IPU3YHIB Ta MTaxiB,
HpoTe, KyHHIIS JIicoBa B IieH mepiof yactime nomoe Ha ntaxiB (17,4 %), a cepen rpusyHis (13 %), kam’siHa Ky-
HUIIS HABIAKH, PiJIKO MOJIOE B3UMKY Ha MTaXiB, a OCHOBOI pailiony € rpusyH# (23,1 %). BecHsauii nepion xa-
PaKTepU3y€EThCs PI3KMM 3HIDKCHHSIM 00’ €KTIB POCIMHHOTO MOXO/DKEHHS Y pallioHaX BCIX XIKHX ccaBliB. Bec-
HOIO KYHHMI[SI KaM’sTHa CIIO)KUBA€ HaiOUIBITY YacTKy KOPMiB TBApPHHHOTO MoXo pkeHHsT — 80 %. UacTka TBapuH
3pOCTaE 1 B pamioHi JTiCOBOi KyHHII, IPOTE Ieil BUI aKTHBHO IONI0e Ha 6e3xpebetHux (37,1 %). IlTaxis y Bec-
HSHHUI TIepio]] B palioHi JIicOBOI KyHHIII BUSBIECHO He OyJi0, IpOTE B pallioHi JIACHIII B LIei mepiox BOHH MPUCY-
THI — 5,9 %. JIiTHIil pauioH 1y yciX BUAIB CKIAAEThCA Maibke Ha MOJOBUHY 3 POCIMHHUX 00’ €KTiB. J{ys Beix
XIDKaKiB XapaKkTepHe CIIOKHBAaHHS B IIel TIepio]] BEIHKOI KUTBKOCTI 0e3XpeOeTHHX, HaifHMKYa 1X JacTKa y pari-
OHI KyHHII KaM’stHOT (5,6 %), OCHOBHUM KOPMOM BIIITKY 5IKOi € pociunu (55,6 %), rpusynu (22,2 %) Ta nraxu
(16,7 %). Bocenn yacTka pOCIMHHHAX KOMIIOHEHTIB Y palliOHaX XMKHUX CTAHOBHTH OiNbIIE MOJOBHHH, LieH mepi-
0] XapaKTepH3y€eThCsl HAMBHILOIO YaCTKOI COKOBHTHX IUIOJIB NMPOTATOM POKY, OKpIM JacHIi, B pamioHi sIKOI
POCIHHH B Iieit mepio TpamistoThes pinko — 21,4 %. OcHOBY pallioHy TaHOTO BHIY B IIeH MEepioJ] CTAHOBIATh
ccasii 64,3 %. Y pamioHi iuca pyforo B OCiHHIH mepiof 3pocTae yacTka rpusyHis (15,5 %) ta nraxis (8,3 %).
HeicriBHi 00’ exTH 3a¢ikcoBaHi y 3pa3Kkax XapuyBaHHS JBOX BHIIB: JIUCA PYAOro Ta KyHHII JicoBoi. s KyHui
HaOUIbIIA KUTBKICTD WX 00 €KTIB 3apeecTpOBaHa y JITHIHM Mepiof, a Ui Jrca JHIle B JITHROMY pallioHi Bia-
CYTHI HEXap4oBi 00’ €KTH.

KntodgoBi cnoBa: Xmxki ccaBili, TpodiuHi 3B’SI3KH, pallioH XWKAKIB, CE30HHA MIHJIMBICTh XapuyBaHHS, Pi3HO-
MaHITHICTh KOPMOBOi 0a3u, YKpaiHa.

Introduction

One of the main issues in the study of the biology of carnivorous mammals is the investigation
of their nutrition and trophic relationships, which depend on their abundance and the stability of
ecosystems [Soe et al. 2017]. Such studies are extremely important for the development of effective
methods of conservation of many animal species [Balestrieri 2011].

A predator’s diet reflects its ecological niche, adaptation to the environment, competition with
other species, and impact on biodiversity. An animal’s diet can be either diverse or specialised, de-
pending on the species, sex, season, and other factors. Carnivorous mammals, such as the red fox,
stone marten, and pine marten have a fairly wide range of food objects, which indicates their high
ecological plasticity [Baltrunaite 2001; Davis et al. 2015]. The weasel and Eurasian otter are charac-
terised by a smaller variety of diet [Abelentsev 1968; Likheev 2011].

Season is one of the determining factors affecting the composition of the diet of predators
[Martsiv et al. 2021]. The availability and abundance of certain trophic objects will increase or de-
crease depending on the season. Carnivorous mammals adapt to environmental changes by switching
to more available types of food [Kidawa & Kowalczyk 2011]. However, it can increase competition
between some species in certain periods [Lanszki et al. 2007].

The study of seasonal features of the diet of carnivorous mammals is important for understand-
ing patterns of coexistence of these animals. Therefore, the aim of this study was to investigate sea-
sonal features in the diet of carnivorous mammals in the territory of the western regions of Ukraine.
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Materials and Methods

The material for this study was collected during 2015-2021 in the territory of the western re-
gions of Ukraine. Two methods were used, namely the analysis of collected excrements and the
analysis of stomach contents. A total of 319 food samples were processed, including 115 samples
from the red fox (Vulpes vulpes), 66 samples from the pine marten (Martes martes), 32 samples from
the stone marten (Martes foina), 36 samples from the weasel (Mustela nivalis), and 70 samples from
the Eurasian otter (Lutra lutra).

The collected excrements were soaked in water for a day. After that, the excrement samples
were washed separately through a sieve with a minimum opening size of 0.54 mm. Sieves of three
fractions (large, medium, and small) were used to collect samples, which were placed one above the
other. The analysis of stomach contents was carried out similarly but without pre-soaking.

To identity the taxonomic affiliation of the samples, a morphological approach was used, which
has its limitations, so not all food objects can be identified to species. The determination of the con-
tent of food samples was carried out using a Carl Zeiss Q1 microscope and PZO NSK binoculars.
The determination of the remains was carried out according to morphological keys [in particular,
Pucek 1984; Zagorodniuk 2002] and with the involvement of specialists (ornithologists, entomolo-
gists, and botanists). The share of a certain food object was determined from the total number of
food objects in the diet of a certain species of predator in a specific period of the year.

Results

Data on the diet of five species of carnivorous mammals from two families were collected and
analysed: Vulpes vulpes from the Canidae family and Martes martes, Martes foina, Mustela nivalis,
and Lutra lutra from the Mustelidae family.

Red fox (Vulpes vulpes)

We analysed 115 samples of red fox food in different seasons: winter—45 samples, spring—
12 samples, summer—30 samples, and autumn—28 samples. The number of food items is the larg-
est in the winter period—44 food items, including polyethylene. In spring, 22 food items are regis-
tered. In the summer period, 32 edible objects were registered, and no inedible objects were found.
In autumn, 33 components of the diet were registered, as well as 2 non-food components—
polyethylene and foam plastic.

The proportion of plant and animal objects changes depending on the season. In particular, the
share of plant components is the highest in the autumn period (55.7% of the total diet). Also, there is
a high share of plant consumption in winter and summer is 49.9% and 49.2%, respectively. This
indicates that plants are an important component of nutrition throughout the year. In all seasons
among the plant components dry fruits dominate, including other plant remains, in particular the
remains of cereals. We assume that this species consumes grasses for better digestion, to obtain addi-
tional trace elements, and also to combat numerous endoparasites [Lanszki et al. 1999].

Foxes diversify their diet with juicy fruits throughout the year, but the highest share of these ob-
jects is in autumn, when this kind of food is abundant and most often it is the fruits of pears, apples,
and blueberries. In winter, foxes most often consume apples (4.3%). In summer, cherries and rasp-
berries are found in the diet. Invertebrates are an important component of the fox’s summer diet and
make up 24.2%; most often they are insects (Fig. 1).

The highest share of food of animal origin is in the spring period (58.1%). Vertebrates make up
a significant part of them (46.5%). In the spring period, the fox mainly hunts birds (14%) and ro-
dents (11.6%), the common vole occurs in the diet of this species more often than other rodents and
its share is 7%.

Birds make up a notable share of the diet in the winter period (16.6%). Bird hunting in the win-
ter—spring period is closely related to the nesting period, during which both adult birds and nestlings
are easy prey for the fox [Dell’ Arte et al. 2007]. However, the main food of this predator in the win-
ter period remains rodents, the share of which in this season is higher than in other periods of the
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year (19%). These include various rodent species, among which the common vole occurs the most
often (10.4%).

In the winter period the fox consumes a variety of foods. In particular, a small share of ungu-
lates (3.1%) and domestic animals (3.1%), as well as fish (1.2%), appear in the diet. The presence of
polyethylene (in 9% of samples) in the winter period indicates the feeding of these predators with
food waste. In addition to the high share of plant objects in the autumn period, the fox also consumes
a large number of rodents (15.5%), and the share of the common vole (Microtus arvalis) is the high-
est in this season (11.3%). Also, the highest share of domestic animal consumption is in autumn
(6.2%). Ungulates are also present in the fox’s autumn diet (2.1%).

Pine marten (Martes martes)

We analysed 66 food samples of the pine marten collected in all seasons (Fig. 2). In winter,
8 samples were collected and 15 food objects were registered. During this period, the pine marten
consumes plants (52.2%) and animals (47.8%) in almost equal quantities. As in all seasons, plants
are largely represented by dry fruits; in winter their share in the diet is also high (34.8%). Most of-
ten, these are various herbs. The pine marten also consumes juicy fruits in winter (13%), in particu-
lar apples and grapes.

The animals in the pine marten’s winter diet are mainly represented by birds and rodents, 17.4%
and 13%, respectively. The same eating behaviour is characteristic of the fox during this period, but
we did not find remains of the common vole in the diet of the pine marten in winter.

In the spring period, 11 samples of pine marten food were collected, and 21 food components
were registered as well as plastic (in one case). The spring period is characterised by an increase in
animal components of the diet, the share of which is the highest in this season (54.3%). A large share
of these objects are invertebrates (37.1%), namely insects. Vertebrates are rare in the spring diet
(17.1%), and mainly include rodents (11.4%), occasionally reptiles (2.9%), and other mammals. The
share of plants in the spring diet is lower than in other seasons and is 45.7%. These are mainly dry
fruits and herbs (31.4%), and in some cases the consumption of juicy fruits was recorded.
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The pine marten’s summer diet was best studied, as 37 food samples were collected during this
period, and 32 food objects and 2 non-edible objects (polyethylene and foil) were registered. The
share of animals in the diet of the pine marten in the summer period is 53.1%.

As in the spring period, this predator consumes a large number of invertebrates (34.6%). These
are mainly insects (34%), in particular, representatives of the order Coleoptera (14.8%), as well as
various larvae (7.4%). The share of vertebrates in the pine marten’s summer diet is 18.5%. The main
food during this period is birds and eggs (7.4%) as well as rodents (6.8%). The common vole is rare
during this period (1.2%). Regarding objects of plant origin, the share of dry fruits and herbs is lower
than in other seasons (25.3%). Juicy fruits in summer make up 14.8%, mainly blackberries (6.2%)
and blueberries (4.3%).

Common vole [ Muartes maites
il OAutumn
Rodents é O Summer
1 OSpring
Birds —— O Winter
Reptiles %
Vertebrates :I——r'
Invertebrates -
_;
Animals : |
] |
Dry fiuits ]

i ! Fig. 2. Seasonal variation of

: : the diet of the pine marten in
J f t ? i
vicy truts the western regions of

Ukraine.
Plants T . .
] Puc. 2. Ce3oHHA MIiHIMBICTH
T T T T T T T 1 . . . o
0 10 20 30 10 50 60 70 30 pamioHy KyHHIII JIicOBOI Ha
- TEpUTOPIi 3aximHUX obracreit
Vkpainu.
. =
D st 1
omestic mammals | Martes foina
Common vole _E‘ OThe spring-summer
Rodents peiod
i OAutumn
Birds —————
h , OWinter
Vertebrates
Invertebrates —
Animals :
Dry fiuits L Fig. 3. Seasonal variation of
: the diet of the stone marten in
Juicy fruits — the western regions of
. Ukraine.
Plants : ] Puc. 3. Ce30HHAa MiHJIHMBICTh

pawioHy KyHHI Kam’sHOT Ha
TEpUTOPIi 3axiAHUX obacTei
Vkpainu.



208 Mariia Martsiv, Ihor Dykyy

In the summer period, polyethylene and foil were noted in 25% of food samples. However, all
these samples were collected in the attic of the offices of the Cheremoskyi National Nature Park,
where foresters spend the night. We assume that these objects entered the pine marten’s diet with
human food leftovers.

In autumn, we collected 10 food samples of this predator and noted 25 food objects. During this
period, the pine marten consumes mainly plants that make up 67.3% of the diet. These are mainly
dry fruits and herbs (46.9%) and various juicy fruits (20.4%) represented by apples, pears, plums,
raspberries, blackberries, and blueberries. The share of invertebrates in the autumn diet is also higher
than that of vertebrates and is 26.5%. These are representatives of the orders Coleoptera (6.1%),
Hymenoptera (6.1%), Orthoptera (2%), as well as insect larvae. Vertebrates in the autumn diet were
rare (6.1%). They are represented by mammals (4.1%) and reptiles (2%). Rodents, which we consid-
er separately from other mammals, were not found during this period. However, the autumn diet, as
well as the winter and spring diet, require additional research with a larger number of samples.

Stone marten (Martes foina)

We analysed 32 food samples of the stone marten collected in all seasons (Fig. 3). In particular,
in winter and autumn, we collected 12 food samples each, and in summer and spring—4 samples
each. Since there was a limited number of samples for analysis in the warm seasons, we combined
the data for the spring-summer period.

According to our data, the winter diet of the stone marten includes 14 food items. During this
period, this predator prefers food of plant origin (69.2%). Juicy (apples, pears, and blackthorns) and
dry fruits (seeds, herbs, wheat, and sunflower) occur with the same frequency (34.6%).

Animals in the winter diet of the species is represented only by vertebrates (30.8%), mainly
mammals, namely rodents (23.1%), and less often birds (3.8%). In addition to the common vole
(11.5%), the house mouse (Mus musculus) (3.8%) was also found in the stone marten’s diet.

The autumn diet of the stone marten includes 21 food items. During this period, the predator al-
so consumes a large number of plant components (54.5%). These are more often dry fruits and herbs
(27.3%), and less often juicy fruits (24.2%). Also, during this period, individuals of this species most
often consume various seeds and fruits of apple, pear, and grape trees. Objects of animal origin also
have a significant share in the autumn diet (45.5%). In this period, the stone marten consumes a
small share of invertebrates (6.7%). Among vertebrates, the predator hunts mainly rodents and birds,
the share of which in the diet is the same (18.2% each). In autumn, the diet of the stone marten in-
cludes common magpie (Pica pica), grey partridge (Perdix perdix), little owl (Athene noctua), com-
mon blackbird (Turdus merula), and brown rat (Rattus norvegicus), as well as common vole, which
has the highest share among rodents (15.2%).

In the spring-summer period, 19 food objects of this predator were found. During this period,
the stone marten consumes a larger number of animals (57.1%). The share of invertebrates in the diet
increases (7.1%). Vertebrates are represented by mammals (32.1%), among which the predator most
often hunts rodents (25%), birds (14.3%), and domestic mammals (3.6%). The share of juicy and dry
fruits is the same in this period (17.9%). These are mainly fruits of cherries, plums, as well as herbs.
No inedible objects were found in the diet of the stone marten.

Weasel (Mustela nivalis)

We analysed 36 weasel food samples. The winter diet of this species has not been sufficiently
studied since we managed to collect only 5 samples, in which 3 food objects were found. It is the
remains of grass plants, amphibians, and rodents.

In the spring period, 11 samples of weasel food were collected and 9 objects in the diet were
noted. The main part of the diet during this period is composed of animals (70.6%), particularly
vertebrates (58.8%). In spring, the main prey for this species are rodents (41.2%), followed by rep-
tiles (5.9%), birds (5.9%), and other mammals (5.9%). Invertebrates in the spring period have a
share of 11.8%, and they are represented by Coleoptera (Fig. 4). Plants are consumed by this species
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in small quantities throughout the year. In the spring period, their share in the diet is 29.4%, mainly
the remains of cereals and other plants, which could not be determined.

In the summer period, 10 samples of the weasel’s diet were collected and the largest number of
food objects was noted (14 items). During this period, the share of objects of plant origin increases
(45.5%), and in addition to cereals the weasel consumes legumes, various seeds, and roots. Juicy
fruits were not noted at this time.

In summer, the share of invertebrates in the diet of this predator also increases (18.2%). As in
the spring period, these are mainly representatives of Coleoptera. The summer period is character-
ised by the lowest number of vertebrates in the weasel’s diet (36.4%). In particular, these are fish
(4.5%), reptiles (5.9%), birds (5.9%), rodents (13.6%), and other mammals (13.6%).

In the autumn period, we collected 10 samples of food, and 8 food objects were registered.
During this period, the share of food of animal origin was the highest (78.6%). Most often, these are
vertebrates (71.4%), mainly rodents (35.7%) and other mammals (28.6%). Birds, similarly to inver-
tebrates, are rarely found in the autumn diet of weasels and their share is 7.1% each. As for plant
components, they rarely occur in autumn (21.4%). This is the only season in which no herbs were
recorded, but remains of juicy fruits, namely grapes, were found.

Despite the high degree of synanthropy of this species, neither inedible objects nor objects of
anthropogenic origin were noted in any of the seasons. This indicates that this species is independent
of humans, and given the large number of rodents in its diet, individuals of this species are useful for
agriculture and humans on the whole.

Eurasian otter (Lutra lutra)

We analysed 70 food samples of the Eurasian otter. For this species, the main food in all sea-
sons is vertebrates, namely fish. However, the consumption of one or another type of fish and the
inclusion of other components in the diet varies depending on the season (Fig. 5).

In the winter period, we analysed 18 food samples and found the smallest number of food ob-
jects (11). In this period, the main prey of otters is fish (81.8%). Most often, these are representatives
of the family Cyprinidae (38.6%), and less often Esocidae, Percidae (15.9%), and other fish (11.4%).
In winter, the otter consumes amphibians infrequently (2.3%). Plants in the otter’s diet are rare and
their share is the smallest in the winter period (15.9%). These are mainly grasses and seeds.

In the spring period, 17 food samples of this predator were analysed, and 18 food objects were
identified. In this period of the year, the share of plants in the otter’s diet is the highest and reaches
25%. As in winter, plants are represented by herbs and seeds. Objects of animal origin make up 75%
of the diet. In this period, the share of fish in this predator’s diet is the lowest (45.5%), and the otter
also hunts invertebrates (11.4%), amphibians (9.1%), reptiles (2.3%), and birds (6, 8 %). Among the
fish in the spring period, representatives of Cyprinidae (15.9%) and Esocidae (9.1%) dominate.

In the summer, we collected and analysed 17 otter food samples, of which 16 food components
were found. Summer is the only period when the otter hunts mammals (6.8%). Also, in this period,
the predator also consumes invertebrates (6.9%), amphibians (3.4%), reptiles (3.4%), and birds
(3.4%), but all these objects are additional sources of food. The main food remains fish, the share of
which in the diet is 58.6%. As in other seasons, the largest share falls on representatives of carp
fish (27.6%), less often in the summer otter hunts pike and perch (13.8% for each family).

In autumn, 18 food samples were collected and 13 food objects were identified. The autumn pe-
riod is characterised by the consumption of mainly fish (75%). In this period, the share of carp com-
pared to summer decreases to 20%, and the share of fish of other families is the highest compared to
other seasons: Esocidae—20%, Percidae—17.5%, Odontobutidae—5%, and Cobitidae—5%. During
this period, the otter consumes a small portion of invertebrates (5%) and plant remains (25%).

The main seasonal changes in the otter’s diet are not related to the partial ratio of plant and ani-
mal components but to the proportion of cold-blooded fish (in particular, the species composition)
and amphibians. The latter is an important alternative source of food both during cold periods and
throughout the year [Korneev 1959; Weber 1990].
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Discussion

Based on the obtained results, the regularity of changes in the composition of the diet of preda-
tory mammals depending on the season is the following. Each species adapts to changes in the envi-
ronment differently. However, they all change or supplement their diet with additional objects in one
way or another. In addition, the seasonal variation of food is closely related to species.

In winter, the stone marten mainly feeds on plants (69.2%), and the weasel feeds on animals
(75%). During this period, the fox and pine marten consume food of plant and animal origin with
almost the same frequency. In winter, the fox enriches its diet with invertebrates, fish, domestic
mammals, and ungulates in small quantities. Although, the main type of food during this period is
rodents (19%) and birds (16.6%). Rodents are also the basis of the weasel’s winter diet (50%), in
addition to them, the predator consumes amphibians during this period.

Both species of marten also consume rodents and birds in the winter period. However, the pine
marten hunts birds more often (17.4 %), and no common vole was found among rodents (13 %) in
the winter period. The stone marten rarely hunts birds in winter, and the basis of its diet is rodents
(23.1%), namely the common vole (11.5%). Since, during this period, the share of voles in the fox’s
diet is also quite high (10.4%), competitive relations between these species may intensify during the
winter. As for the weasel, we found only 3 food objects. However, a small number of samples were
analysed during the winter period, which gives us a superficial idea of the predator’s diet during this
period.

The spring period is characterised by a sharp decrease in objects of plant origin in the diet of all
predators considered. This is most clearly manifested in the trophic behaviour of the stone marten. In
spring, this predator consumes the largest share of animal food (80%). The share of animals in the
pine marten’s diet also increases, but this species actively hunts invertebrates during this period
(37.1%). Birds were not detected in the diet of the pine marten in the spring period, but they are
present in the diet of the weasel in this period (5.9%). In the diet of the stone marten, domestic
mammals appear (10%), and the share of birds also increases (10%), while the share of birds in other
predators decreases, and is completely absent in the pine marten.

Almost half of the summer diet of all studied species consists of plant objects. All these preda-
tors are characterised by the consumption of a large number of invertebrates during this period, with
the lowest share of them in the diet of the stone marten (5.6%), whose main food in the summer is
plants (55.6%), rodents (22.2%), and birds (16.7%). During this period, the share of the latter de-
creases in other species. Reptiles, as in the spring period, are an additional source of food for the fox
and pine marten (in spring also for weasels).

In autumn, plant components make up more than half of the diet of these predators. This period
is characterised by the highest share of juicy fruits throughout the year, except for the weasel, in the
diet of which plants are rarely found during this period (21.4%). The basis of the diet of this species
during this period is mammals (64.3%). In the autumn period, the share of rodents (15.5%) and birds
(8.3%) in the fox’s diet increases. Due to a large number of food objects, in particular of plant origin,
such species as the fox, stone marten, and pine marten show greater tolerance to each other [Petrov
et al. 2016].

Inedible objects were recorded in the food samples of the fox and pine marten. The largest
number of them was registered in the summer period (in 8 samples, although all these samples were
collected in one place) and absent in the winter period, for the marten. As for the fox, there are no
non-food items in its diet only in the summer period, which can be explained by the large amount of
available food.

Conclusions
1. The seasonal change of food objects is closely related to the species of the predator.

2. In the winter period, the stone marten mainly feeds on plants (69.2%), and the weasel feeds
on animals (75%), mainly rodents. During this period, the fox enriches its diet with invertebrates,
fish, domestic mammals, and ungulates. The two marten species also consume rodents and birds
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during the winter period. However, the pine marten hunts birds more often during this period
(17.4%). The stone marten rarely hunts birds in winter, and the basis of its diet is rodents (23.1%).

3. The spring period is characterised by a sharp decrease in objects of plant origin in the diet of
all predators considered. This is the most apparent in the trophic behaviour of the stone marten.

4. Almost half of the summer diet of all species considered consists of plant objects and a large
number of invertebrates, the lowest share of which is in the diet of the stone marten (5.6%). The
main food of this species in summer is plants (55.6%), rodents (22.2%), and birds (16.7%).

5. In autumn, more than half of the diet of these predators consists of plant components. This
period is characterised by the highest share of juicy fruits throughout the year, except for the weasel,
in the diet of which plants are rarely found during this period (21.4%).
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